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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  O.,  October  22, 1881. 

Sir  :  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1881. 

officersofthe  corps  of  engineers. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  106  on  the  active 
list  and  7  oi^the  retired  list;  the  latter,  however,  under  the  law  of  Jan- 
uary 21, 1870,  not  being  available  for  duty.  In  the  duties  devolving 
upon  the  Coit>s  by  law  and  by  its  organizations,  the  employment  of  a 
number  of  scientists  and  assistant  engineers  has  been  necessary. 

Since  the  last  annual  report  the  Corps  has  lost  by  death,  resignation, 
and  retirement,  three  of  its  officers :  Capt.  Charles  B.  Phillips,  who  died 
at  Norfolk,  Va.,  June  14, 1881;  Lieut.  Samuel  E.  Tillman,  who  resigned, 
to  date  December  31, 1880;  and  Col.  John  G.  Barnard^  who  was  retired 
January  2, 1881,  in  conformity  with  provisions  of  section  1244,  Eevised 
Statutes,  being  over  sixty-two  years  of  age,  and  having  served  over  forty- 
five  years  as  a  commissioned  officer. 

There  have  been  added  to  the  Corps,  by  promotion  of  graduates  of  the 
Military  Academy,  two  second  lieutenants  and  three  additional  second 
lieutenants,  whose  commissions  date  from  June  11,  1881,  but  who  did 
not  become  available  for  duty  till  after  the  close  of  the  year,  and  are, 
therefore,  not  included  in  the  strength  of  the  Corps. 

On  the  30th  June,  1881,  the  officers  were  distributed  as  follows : 

On  duty,  OflSce  Chief  of  Engineers,  including  the  Chief 

On  duty,  fortifications 

On  duty,  fortifications  and  light-house  duty 

On  duty,  fortifications  and  river  and  harbor  works 13 

On  duty,  fortifications,  river  and  harbor  works,  and  light-house  duty 

On  duty,  fortifications,  river  and  harbor  works,  and  *'  The  Mississippi  River  Com- 
mission"  

On  duty.  Board  of  Engineers 

On  duty,  Board  of  Engineers  and  river  and  harbor  works 

On  duty.  Board  of  Engineers,  fortifications,  and  river  and  harbor  works 

On  duty.  Board  of  Engineers,  Battalion  of  Engineers  and  fortifications 

On  duty,  Board  of  Engineers,  and  light-house  duty 

On  duty,  river  and  harbor  works 27 

On  duty,  river  and  harbor  works  and  light-house  duty 

On  duty,  river  and  harbor  works,  light-house  duty  and  ^'The  Mississippi  River 
Commission." 

On  duty,  survey  of  northern  and  northwestern  lakes,  and  "The  Mississippi  River 
Commission." , 
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On  duty,  jetties  at'month  of  Mississippi  River,  fortifications  and  light-house  duty.       1 

On  duty  with  Battalion  of  Engineers .'. 11 

On  special  duty  in  Europe ^ -- 1 

On  staif  of  General  commanding  Department  and  pn  river  and  harbor  works 1 

On  duty,  construction  of  building  for  State,  War,  and  Navy  Departmente;  Wash- 

ingtf>n  Aqueduct,  and  construction  of  Washington  National  Monument . 1 

On  unty,  fortifications,  river  and  harbor  works,  and  in  connection  with  Centennial 

celebration  and  Monument  at  Yorktown,  Va 1 

Detached  on  duty  with  the  General  of  the  Army,  Generals  commanding  divisions 
and  departments,  Light-House  Establishment,  Military  Academy ,  the  Board  of 
Commissioners  of  the  District  of  Columbia,  "The  Mississippi  River  Commis- 
sion," and  on  special  duty  in  Europe 30 

10t> 
The  officers  detached  were  on  duty  as  follows: 

Col.  William  F.  Raynolds,  engineer  fourth  light-house  district 

Lieut,  ('ol.  J.  C.  Duane,  engineer  third  light-house  district 

Maj.  O.  M.  Poe,  on  staff  of  the  General  of  the  Army .. 

Maj.  O.  E.  Babcock,  engineer  fifth  light-house  district . 

Maj.  P.  C.  Haines,  engineer  sixth  light-house  district 

Maj.  F.  U.  Farquhar,  engineer  secretary  to  Light-house  Board 

Maj.  W.  J.  Twining,  Engineer  Commissioner  District  of  Columbia 

Capt.  D.  P.  Heap,  Delegate  of  United  States  to  Electrical  Exhibition  at  Paris, 

1  ranee , 

Capt.  W.  A.  Jones,  on  stafl*  of  Major-General  commanding  Division  of  the  Pacific. 

Capt.  \V.  R.  Livermore,  on  staff  of  commanding  General  Department  of  Texa>s 

Capt.  W.  S.  Stanton,  on  stnlF  of  commanding  General  Department  of  the  Platte.. 

Capt.  J.  F.  Gregory,  on  stall  of  Lieutenaut-General,  Division  of  the  Missouri 

Capt.  Geo.  M,  Wheeler,  in  coi.uection  with  International  Exhibition  of  Geography 

at  Venice,  Italy * 1 

Capt.  J.  B.  Quiun  and  Lieut.  AV.  L.  Marshall,  in  charge  and  disbursiag  officers  of 

works  under  *  The  Mississippi  River  Commission" 2 

Capt.  C.  W.  Raymond  and  Liei;!.  H.  S.  Taber,  on  duty  with  Company  E,  Battal- 
ion of  Engineers,  and  at  Militar;  Academy 2 

Capt.  Clinton  B.  Sears  and  Lieuts  J.  G.  D.  Knight,  Eric  Bergland,  Dan  C.  King- 
man, Willard  Young,  S.  W.  Roi  .  ler,  and  J.  L.  Lusk,  on  duty  at  the  Military 

Academy 7 

Lieuts.  R.  L.  Hoxie  and  F.  V.  Greeni ,  assistants  to  Engineer  Commissioner  of  the 

District  of  Columbia 2 

Lieut.  C.  F.  Palfrey,  on  staff  of  comma r- ding  General  Department  of  Arizona 1 

Lieut.  T.  N.  Bailey,  on  staff  of  commanding  General  Department  of  the  Missonri.       1 
Lieut.  T.  W.  Symons,  on  staff  of  commanding  General  Department  of  the  Colum- 
bia         1 

Lieut.  S.  S.  Leach,  secretary  and  disbursing  officer  of  "The  Mississippi  River  Com- 
mission"   ^ 1 

30 
SEA-COAST  AND   LAKE-FRONTIER  DEFENSES. 

DuriD^  the  past  fiscal  year  work  upon  our  sea-coast  defenses  has  been 
limited,  in  accordance  with  the  terms  of  the  act  of  March  3,  1881,  to 
their  protection,  preservation,  and  repair. 

It  is  again  my  duty  to  invite  attention  to  the  importance  of  early  and 
reasonable  expenditures  on  our  sea-coast  defenses,  but  I  can  make  no 
better  exposition  of  the  necessity  of  a  commencement^  if  nothing  more, 
in  the  modification  of,  and  additions  to,  our  works  of  fortifications  on 
which  the  safety  of  our  maritime  cities,  our  navy-yards,  and  depots  of 
supply  must  sooner  or  later  depend,  than  by  repeating  the  views  which 
were  presented  in  my  last  annual  report. 

For  many  years  no  appropriations  whatever  have  been  made  for  the 
construction  of  new  works,  or  for  the  modifications  of  the  old  works  which 
were  built  before  the  introduction  of  modern  ordnance  and  armored  ships, 
and  which  latter,  although  there  were  none  better  in  their  day,  are  now  • 
most  of  them  utterly  unfit  to  cope  with  modern  ships  of  war.  The 
earthen  batteries  more  recently  built  in  the  positions  which  are  avail- 
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able  for  such  batteries  in  our  harbors  are  generally  in  effective  condition, 
though  by  reason  of  the  lafe  increase  in  the  power  of  ordnance  some  of 
them  should  be  strengthened  by  thickening  the  parapets  and  coverings 
of  magazines. 

The  casemated  works  of  which  our  sea-coast  defenses  are  necessarily 
largely  composed  were  built  when  wooden  walls  were  the  only  protec- 
tion of  guns  afloat.  Now,  ships  of  war  are  clad  in  armor  up  to  two  feet 
in  thicloiess,  and  the  old  smooth-bores  have  been  replaced  by  rifled 
guns,  the  largest  of  which  throw  shot  of  nearly  a  ton's  weight  and  which 
burn  at  each  discharge  nearly  a  quarter  of  a  ton  of  powder. 

While  other  maritime  nations  are  adding  to  their  already  powerful 
navies  heavily  armored  ships  of  war,  which  are  armed  with  81  and  100- 
ton  guns  and  which  cost,  exclusive  of  armament,  more  than  two  and  a 
half  millions  of  dollars,  they  are  building  armored  defenses  for  the  pro- 
tection of  their  own  coasts.  Great  Britian  has  already  more  than  500 
guns  in  position  behind  armored  defenses. 

We  have  not  one  such  gun,  nor  have  we  any  armored  defenses  what- 
ever. 

I  think  it  is  plainly  demonstrated  in  the  remarks  which  follow,  taken 
from  my  last  annual  report,  not  only  that  reliance  can  be  placed  on  no 
other  mode  of  defense  of  our  sea-coast,  but  that  fortifications  and  tor- 
pedoes furnish  the  most  efficient,  most  enduring,  and  least  expensive 
mode  of  such  defense ;  and  I  earnestly  hope  that  Congress  may  be 
induced  to  grant  for  the  next  fiscal  year  a  reasonable  amount  for  the 
resumption  of  work  on  our  sea-coast  defenses. 

In  this  connection  I  invite  attention  to  the  summary  of  the  report  of 
The  Board  of  Engineers,  page  56,  and  to  the  letter  from  Lieut.  Colonel 
Gillmore,  of  the  Corps  of  Engineers,  who  has  devoted  much  attention 
to  the  subject  of  sea-coast  defenses,  which  will  be  found  in  Appendix 
1^0.  2,  page  399. 

The  United  States,  separated  from  the  rest  of  the  world  by  wide  oceans,  pursuing 
towards. all  nations  a  policy  strikingly  characterized  hy  its  pacific  tendency,  its  im- 
partiality and  justice ;  contracting  no  political  alliances ;  confining  her  intercourse 
with  the  rest  of  the  world  rigidly  to  the  letter  of  such  temporary  arrangements  as  are 
dictated  by  reciprocal  commercial  interests,  might,  at  first  view,  be  regarded  as  too 
remote  physically,  and  as  politically  too  insulated,  to  be  endangered  by  the  convulsions 
which,  from  time  to  time,  disturb  the  nations  of  the  earth. 

Neither  our  geographical  position,  however,  nor  our  forbearance,  nor  the  equity  of 
our  policy,  can  always  avail  us  under  the  relation  in  which  it  is  our  destiny  to  stand 
to  the  rest  of  the  world. 

Experience  has  shown  that  even  the  intercourse  of  traffic,  much  as  it  conduces  to 
our  prosperity,  can  be  indulged  only  at  the  risk  of  obliging  the  nation  occasionally  to 
assume  a  belligerent  attitude,  and  of  surrendering  to  the  spirit  of  contention — wliich 
seems  to  govern  nations  as  it  does  the  natural  man — a  portion  of  its  fruits.  The  cer- 
tainty of  the  return  of  periods  of  embarrassment  and  strife  with  foreign  nations  simi- 
lar in  their  ori^n  to  those  which  have  visited  this  nation,  affords  a  sufficient  reason  of 
itself  for  securing  ourselves  in  the  best  manner  against  the  more  serious  evils  of  these 
unavoidable  collisions. 

No  one  acquainted  with  our  history  can  hesitate  to  ascribe  much  of  the  wantonness 
and  duration  of  the  wrongs  we  have  endured  to  a  knowledge  on  the  part  of  the  nations 
of  the  scantiness  and  inefficiency  of  our  military  and  naval  forces.  It  is  certain  that 
in  our  present  condition  injuries  to  our  citizens  abroad  and  insults  to  our  flag  could 
not  be  resented  with  that  vigor  and  promptitude  demanded  by  the  dignity  and  honor 
of  the  nation,  and  justified  by  a  knowledge  that  our  fine  harbors,  important  navy- 
vards,  rich  commercial  cities,  and  depots  ror  military  and  naval  stores  were  guarded 
oy  impregnable  fortifications  and  obstructions. 

It  concerns  the  honor  of  the  United  States,  when  involved  in  controversy  with  other 
powers,  to  be  able  to  appeal  to  the  sword,  but  that  appeal  should  be  accompanied  by 
the  consciousness  that  the  weapon  ajppealed  to  would  not  be  inferior  to  that  held  by 
the  adversary.  This  relation  of  inferiority  may  at  present  exist  though  the  adversary 
be  a  comparatively  weaker  power. 

When  the  great  change  in  ships  and  their  armaments  was  initiated  after  the  com- 
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ineucomeut  of  our  late  civil  war,  Great  Britain  did  not  hesitate  to  appropriate 
$40,000,000  for  the  defense  of  its  most  important  harbors,  and  we  may  well  protit  by 
her  example.  There  is  nothing  so  costly  to  a  nation  as  a  lack  of  preparation  for  war. 
In  fact,  to  be  prepared  for  war  will  oft«n  prevent  it ;  and  though  we  may  not  feel  the 
daily  imminence  of  war  with  great  foreign  powers,  as  England  did,  yet  with  incomplete 
or  iiiadet^uately  armed  defenses  for  our  great  sea-port  cities,  even  the  attitude  of  belliger- 
ency, wluch  we  not  nnfrecjnently  have  to  assnmc,  has  not  the  imposing  effect  it  should 
have,  nor  is  it  accompanied  with  a  justly  founded  self-confidence  on  our  own  part. 
The  neglect  of  suitable  preparation  cost  France  many  millions  of  treasure,  a  portion  of 
her  territory,  and  a  great  humiliation.  The  same  must  inevitably  happen  to  the 
United  States  if  it  does  not  push  forward  its  coast  defenses  and  provide  them  with 
guns  like  those  possessed  not  only  by  the  groat  powers,  but  even  by  smaller  nations. 

''It  is  upon  our  maritime  frontier  that  we  are  most  exposed.  Our  coast  for  three 
thousand  hiiles  is  washed  by  the  ocean  which  separates  us  from  those  nations  who 
have  made  the  hij^hest  advances  in  all  the  arts,  and  particularly  in  those  which  min- 
ister to  the  operations  of  war,  and  with  whom,  from  our  intercourse  and  political  rela- 
tions, we  are  most ,  liable  to  be  drawn  into  collision.  If  this  great  medium  of  com- 
munication, the  element  at  the  same  time  of  separation  and  of  union^  interposes  pecu- 
liar obstacles  to  the  progress  of  hostile  demonstrations,  it  also  offers  advantages  which 
are  not  less  obvious,  and  which,  to  be  successfully  resisted,  require  corresponding 
arrangements  and  exertions.  Those  advantages  depend  on  the  economy  and  facility 
of  transportation,  on  the  celerity  of  movement,  and  on  the  power  of  an  enemv  to 
threaten  the  whole  shore  spread  out  before  him,  and  to  select  his  point  of  attack  at 
pleasure.  A  powerful  hostile  fleet  upon  the  ooast  of  the  United  States  presents  some 
of  the  features  of  a  war  where  a  heavy  mass  is  brought  to  act  against  detachments 
which  may  be  cut  up  in  detail,  although  their  combined  force  would  exceed  the  as- 
sailing foe.  Our  points  of  exposure  are  so  numerous  and  distant  that  it  would  be  im- 
practicable to  keep,  at  each  ot  them,  a  force  competent  to  resist  the  attack  of  an  enemy 
prepared  by  his  naval  ascendency  and  his  other  arrangements  to  make  a  sudden  and 
vigorous  inroad  upon  oar  shores.  It  becomes  us,  therefore,  to  inquire  how  the  conse- 
quences of  this  state  of  things  are  to  be  best  met  and  averted."* 

In  the  event  of  war  with  a  maritime  nation,  if  we  had  no  well-digested  system  of 
fortifications  ready  for  use,  the  cruisers  and  war  vessels  of  the  enemy  could  run  into 
our  harbors,  and,  without  landing,  could  either  destroy  the  property  along  our  shores 
or  else  lay  our  cities  under  contribution.  We  have  a  sea-coast  line  of  more  than  three 
thousand  miles  in  extent  on  the  Atlantic  and  Gulf  of  Mexico,  and  one  thousand  miles 
on  the  Pacific,  not  including  Alaska,  along  both  of  which  lie  scattered  all  the  great 
cities,  all  the  depots  of  commerce,  all  the  establishments  of  naval  construction,  outfit, 
and  repair,  and  towns,  villages,  and  establishments  of  private  enterprise  without 
number.  From  these  lines  of  sea-coasts,  navigable  bays,  estuaries,  and  rivers,  the 
chores  of  which  are  similarly  occupied,  penetrate  deep  into  the  heart  of  the  country. 
The  accurate  detailed  charts  of  our  haroors  and  channels  published  by  the  United 
States  Coast  Survey  are  accessible  to  all  nations  and  are  doubtless  in  their  possession. 
There  are  foreign  military  and  naval  depots  and  arsenals  in  close  proximity  to  our 
shores,  and  the  arrival  of  armed  vessels  will  follow  in  a  few  days  or  even  hours  the  decla- 
ration of  war.  Thirty-six  hours^  steaming  could  bring  them  from  Halifax  ;  6  hours 
ccuild  bring  them  from  Havana;  and  96  hours  from  Victoria,  Vancouver's  Island,  could 
bring  them  in  front  of  San  Francisco,  the  navy-yard  at  Mare  Island,  and  the  arsenal 
at  Benicia.  There  might  be  very  little  time  for  preparation  to  meet  the  assaults  of 
these  fast- running,  sea-going,  armored  ships,  ships  clad  with  from  6  to  24  inches  of 
iron  armor,  carrying  rifled  guns  from  9  inches  to  17  inches  bore,  which  are  more  pow- 
erful than  any  gun  we  have  in  our  service.  With  a  fleet  or  even  a  single  vessel  of  this 
kind  in  one  of  our  harbors,  it  would  be  of  no  avail  to  collect  troops  in  the  city  or  town 
threatened.  Suppose,  with  our  railroad  facilities,  we  could  concentrate  100,000  men 
in  ^  hours  at  the  point  threatened,  of  what  use  would  they  be  against  the  armored 
ship  t  Suppose  that  in  a  night  the  men  concentrated  could  throw  up  temporary 
earthworks  and    mount  such  guns  as  might  be  hastily  mounted  on  improvised 

Elatforms,  32-pounder8,  42-pounders,  100-pounder  rifles  (even  if  it  were  possible  to 
andle  guns  of  this  small  size  with  the  rapidity  assumed >—what  ii^ury  could  all  this 
do  to  the  armored  shipt  The  projectiles  from  such  batteries  would  fall  harmlessly 
from  the  side  of  the  ememy.  While  lying,  if  need  be,  beyond  the  range  even  of  our 
guns,  with  his  800  to  2,000  pounders  he  would  pierce  such  temporary  parapets  through 
and  through,  dismount  the  guns,  and  explode  any  magazines  of  a  temporary  character. 

But  it  may  be  said  that  we  would  mount  guns  as  powerful,  and  even  more  powerful 
than  those  of  the  enemy.  Doubtless  this  would  bo  done ;  first,  if  we  had  such  guns  in 
our  service,  and,  second,  if  we  had  the  time.  «  .     , 

The  only  modern  guns  of  which  we  have  any  number  are  8-mch  rifles  carrying  shot 
of  1.^0  pounds,  fired  with  35  pounds  of  powder,  of  which  there  are  on  hand  110.     It  is 

*  Secretary  of  War  Case. 
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imilerstood  that  the  Ordnance  Department  has  recently  ohtained  appropriations,  and 
]ias  made  contracts,  for  constructing  fonr  breech-loadini;  12-inch  nnes  on  the  Krnpp 
])lan,  which  will  cafirrj*  shot  of  800  pounds  fired  with  300  pounds  of  powder,  and  that 
that  department  will  convert  the  325  15-inch  smooth-bores  on  hand  (which  at  1,200 
yards  are  less  efficient  than  the  9-inch  rifle)  into  11-inch  hreech-loading  rifles,  carry- 
ing shot  of  500  pounds  flred  with  90  pounds  of  powder,  as  soon  as  Congress  may  appro- 
priate money  therefor. 

Such  is  our  condition  for  arming  our  coasts.  European  governments  are  rapidly  re- 
placing their  old  armaments  by  rifled  guns  of  immense  calibers^  among  which  are  12- 
mch  rifles,  which  weigh  38  tons  and  carry  shot  of  800  pounds,  fired  with  130  pounds  of 
powder ;  and  16-inch  rifles,  which  weigh  80  tons  and  carry  nhot  of  1,700  pounds,  flred 
with  370  pounds  of  powder;  and  they  are  now  making  17-inch  rifles,  which  weigh 
100  tons  and  carry  shot  of  2,000  pounds,  fired  with  470  pounds  of  powder.  These  are 
the  kinds  of  guns  we  must  mount  in  batteries  against  the  armored  vessels.  ;6ut  their 
great  weight  and  size  require  corresponding  dimensions  in  the  batteries  in  which 
they  are  placed,  and  in  the  strength  and  solidity  of  the  platforms  upon  which  they  are 
monnted.  The  parapets  and  traverses  of  earth  and  sand  to  protect  them  must  be  three 
and  even  four  times  as  thick  and  massive  as  they  were  formerly  built  to  resist  the 
armaments  of  20  years  ago.  Where  the  parapets  of  earth  were  butlo  feet  in  thickness, 
now  they  must  be  40  feet.  Guns  that  were  formerly  dragged  with  ease  by  15  or  20  men, 
and  placed  in  position  over  night,  are  now  supplanted  by  armaments  of  such  huge 
masses  that  special  mechanical  appliances  are  required  to  move  them  even  slowly,  and 
cannot  be  lifted  upon  their  supports  without  the  aid  of  hydraulic  power.  No  matter 
how  many  men  may  be  at  our  disposal,  the  time  required  to  place  the  modem  arma- 
ments in  po&ition  is  vastly  ^eater  than  for  the  guns  of  20  years  ago,  and  before  such 
works  could  be  improvised  in  a  harbor,  the  enemy  in  his  armored  ships  will  have  aQ- 
complished  all  he  desired,  and  have  sailed  or  steamed  for  some  other  harbor  to  repeat 
the  injuries  of  the  first.  But  suppose  the  harbor  in  question  was  on  the  New  England 
coast,  and  the  season  of  the  year  the  winter— when  the  ground  is  frozen  hard— then 
the  erection  of  eflEicient  earthen  battericR  would  be  out  of  the  question. 

It  will  require  much  time  and  large  expenditures  to  make  the  necessary  modifica- 
tions of  our  casemated  works,  and  to  complete  our  barbette  and  mortar  batteries  and 
furnish  them  with  suitable  armaments.  It  would  be  but  an  act  of  prudence  to  make 
the  beginning  without  delay.  The  disasters  of  the  first  three  months  of  a  war  under 
the  present  condition  of  our  defenses  might  cost  the  nation  tenfold  the  expenditure 
that  would  be  needed  to  thoroughly  protect  our  coast  against  attack.  Our  great  cities, 
New  York,  Philadelphia,  Boston,  San  Francisco,  New  Orleans,  Baltimore,  and  Wash- 
ington, should  they  fall  into  the  hands  of  an  enemy,  would  sufler  ten  times  more  than 
the  cost  of  all  the  fort-s  necessary  to  secure  them  against  such  disaster.  But  such  re- 
verses would  also  be  great  calamities  to  the  nation,  crippling  its  war  power. 

It  was  estimated  that  in  the  great  fire  in  the  city  of  Boston,' in  1872,  the  property  de- 
stroyed within  a  few  hours  was  wort)^  upward  of  $86,000,000,  although  the  fire  wias 
confined  to  a  small  x>ari>  of  the  city,  and  did  not  toach  the  shipping.  Is  it  easy,  then, 
to  estimate  the  loss  that  would  accrue  from  the  fires  that  a  victorious  enemy  could 
kindle  by  his  shells  f  Or  is  it  easy  to  overrate  the  tribute  such  a  city  would  pay  for 
exemption  from  that  calamity  f  Can  we  value  too  highly  the  pecuniary  losses  that 
the  destruction  of  one  of  the  great  navy-yards  would  involve  f  and  the  loss  beyond 
all  pecuniary  value  of  stores  and  accommodations  indispensable  in  a  state  of  war,  and 
wluch  a  state  of  war  could  hardly  replace  f 

In  what  way  may  a  powerful  enemy  wage  war  against  usf    He  may  do  so— 

1.  By  attacking  our  commerce  and  navigation  upon  the  ocean.  As,  however,  no  mill  - 
tary  preparations  on  the  shore  can  avert  this  danger,  and  the  means  of  meeting  it 
must  be  purely  naval,  these  means  do  not  now  fall  under  consideration ;  or, 

2.  By  assaiUng  one  or  more  of  the  important  points  of  the  coast  with  a  large  military 
and  naval  force,  with  a  view  to  immediate  damage,  or  more  or  less  protracted  occupa- 
tion ;  or, 

3.  By  suddenly  api>earing  with  a  larg|e  squadron  of  vessels  before  our  principal  com- 
mercial cities,  laying  them  under  contribution,  and  burning  or  carrying  off  the  ship- 
ping, and  by  making  powerful  attacks  upon  onr  navy-yards  in  order  to  destroy  those 
establishments ;  or, 

4.  By  attacks  on  smaller  towns  and  establishments  of  the  coast  with  small  squad- 
rons or  single  vessels,  or  with  privateers,  capturing  or  destroying  the  shipping  therein, 
and  levying  contributions,  and  by  like  means  intercepting  the  interior  commerce 
within  the  bays,  sounds,  and  estuaries  of  the  coast ;  these  lesser  enterprises  being  often 
conducted  under  the  countenance  and  support  of  considerable  fleets. 

The  danger  may  take  any  of  these  fonns,  or  all  of  them.  And  against  any  or  all  of 
these  a  naval  force  of  equal  or  greater  strength,  if  it  could  with  any  certainty  be  found 
at  hand,  might  be  an  adequate  resort,  though  it  would  not  be  the  most  economical. 
But,  in  the  first  place,  we  are  yet,  and  shall  be  for  years,  inferior  in  our  naval  prepara- 
tion, to  nations  with  which  we  are  likely  to  be  in  conflict;  and,  next,  if  we  were  even 
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far  superior,  it  would  be  impossible  to  have  at  eaob  of  the  points  to  be  guarded  a  naval 
force  sufficient  to  secure  it,  because  a  hostile  squadron  of  powerful,  fast-running  armored 
steamers  would  fall  with  equal  ease  on  either  of  the  important  points,  and  could  with 
no  more  certainty  be  expected  at  one  than  at  another ;  so  that,  to  resist  successixillyy 
we  must  be  ready  at  each  and  all  with  a  force  not  less  than  that  of  the  enemy;  if  less, 
an  unavailing  resistance  would  but  augment  the  calamitous  consequences. 

An  enemy's  squadron,  assembled  at  Halifax  or  Bermuda,  must  be  equally  looked  for 
at  every  important  point,  from  the  Penobscot  to  New  Orleans,  inclusive,  for  it  could 
with  equal  ease  fall  upon  either.  The  same  would  be  true,  moreover,  of  such  a  force 
assembled  in  any  Atlantic  port  of  Europe. 

There  has  been  but  one  practice  among  nations  as  to  the  defense  of  ports  and  har- 
bors, and  that  has  been  a  resort  to  fortifications,  and  obstructions  by  torpedoeB  or 
9  otherwise.  All  the  experience  that  history  exhibits  is  on  one  side  only ;  it  is  the  oppo- 
sition of  forts,  or  other  works  comprehended  by  the  term  fortifications,  to  attack  by 
vessels.  No  nation  omits  covering  the  exposed  points  upon  her  seaboard  with  fortifi- 
cations, nor  hesitates  in  confiding  in  them. 

"All  the  harbors  and  inlets  upon  the  coast  where  there  are  cities  or  towns  whose  sit- 
uation and  importance  create  just  apprehension  of  attack,  and  particularly  where  we 
have  public  naval  establishments,  should  be  defended  by  works  proportioned  to  any 
exigency  that  may  probably  arise."* 

'^fter  a  careful  and  anxious  investigation  of  a  subject  involving  in  so  high  a  degree 
the  safety  and  honor  of  the  country,  I  fully  concur  in  the  opinions  expre^ed  by  the 
Board  of  the  superiority  of  permanent  works  of  defense  over  all  other  expedients  that 
have  yet  been  devised,  and  of  their  absolute  necessity  if  we  would  avoid  the  danger 
of  defeat  and  disgrace— a  necessity  rather  increased  than  dimiuished  by  tHe  introduc- 
tion of  steam  batteries  and  the  use  of  hollow  shot.  It  would,  in  my  opinion,  prove  a 
most  fatal  error  to  dispense  with  them,  and  to  rely  upon  our  Navy  alone,  aidea  by  the 
number,  strength,  and  valor  of  the  people,  to  protect  the  couutry  against  the  attacks 
of  an  enemy  possessing  great  naval  means.  To  defend  a  line  of  coast  of  three  thou- 
sand miles  in  extent,  and  effectually  to  guard  all  the  avenues  to  our  great  commercial 
cities  and  important  naval  depots,  the  Navy  of  the  United  States  must  be  veiy  supe- 
rior to  the  means  of  attack  of  the  most  powerful  naval  power  in  the  world,  which  will 
occasion  an  annual  expense  this  country  is  not  now  able  to  bear ;  and  this  large  naval 
armament,  instead  of  performing  its  proper  function  as  the  sword  of  the  State  in  time 
of  war,  and  sweeping  the  enemy's  commerce  from  the  seas,  must  be  chained  to  the 
coast  or  kept  within  the  harbors. 

"It  has  been  clearly  demonstrated  that  the  expense  of  employing  a  sufficient  body 
of  troops,  either  regulars  or  militia,  for  a  period  of  even  six  months,  for  the  purpose  of 
defending  the  coast  against  attacks  and  feint-s  that  might  be  made  by  an  enemy's  fleet, 
would  exceed  the  cost  of  erecting  all  the  permanent  works  deemed  necessary  for  the 
defense  of  the  coast.  One  huncSed  thousand  men  divided  into  four  columns  would 
not  be  more  than  sufficient  to  guard  the  vulnerable  points  of  our  maritime  frontier,  if 
not  covered  by  fortifications.  An  amount  of  force  against  an  expedition  of  20,000 
men,  which,  if  composed  of  regulars,  would  cost  the  nation  $30,000,000  per  annum, 
and  if  militia  about  |40,000,000 ;  and,  supposing  only  one-half  the  force  to  be  required 
to  defend  the  coast  with  the  aid  of  forts  properly  situated  and  judiciously  constructed, 
the  difference  of  expense  for  six  months  would  enable  the  government  to  erect  all  the 
most  necessary  works.  This  calculation  is  independent  of  the  loss  to  the  nation  by 
abstracting  so  large  an  amount  of  labor  from  the  productive  industry  of  the  country, 
and  the  fearful  waste  of  life  likely  to  result  from  such  a  costly,  hazardous,  and  harass- 
ing system  of  defense. 

"  It  must  be  recollected,  too,  that  we  are  not  called  upon  to  try  a  new  system,  but  to 
persevere  in  the  execution  of  one  that  has  been  adopted  after  mature  deliberatioD,  and 
that  is  still  practiced  in  Europe  on  a  much  more  extensive  scale  than  is  deemed  neces- 
sary here ;  so  much  more  so  that  there  exist  there  single  fortresses,  each  of  which 
comprises  more  extensive  and  stronger  works  than  is  here  proposed  for  the  whole  line  - 
of  our  maritime  frontier.  We  must  oear  in  mind,  also,  that  the  destruction  of  some  of 
the  important  points  on  that  frontier  would  alone  cost  more  to  the  nation  thau  the 
expense  of  fortifying  the  whole  line  would  amount  to,  while  the  temporary  occupation 
of  others  would  drive  us  into  expenses  far  surpassing  those  of  the  projected  works  of 
defense. 

"  The  organization  of  permanent  defenses  proposed  by  the  Board  for  our  frontiers  is 
not  upon  military  and  naval  considerations  alone,  but  is  calculated  to  protect  the  in- 
ternal navigation  of  the  country.  The  fortifications  proposed,  at  the  same  time  that 
they  protect  our  coast  from  the  danger  of  invasion,  and  defend  the  principal  conuuer- 
cial  avenues  and  naval  establishments,  cover  the  whole  line  of  internal  navigation, 
which,  in  time  of  war,  will  contribute  in  so  essential  a  manner  to  the  defense  of  the 
country  by  furnishing  prompt  and  economical  means  of  transportation ;  so  that  while 

*  Secretary  of  War  Cass. 
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the  main  arteries  which  conduct  our  produce  to  the  ocean  are  defended  at  their  outlets 
the  interior  navigation,  parallel  to  the  coast,  is  protected,  and  a  free  communication 
kept  up  hetween  every  part  of  the  Union."* 

It  is  truly  an  axiom  in  military  science,  and  one  fully  illustrated  hy  military  history, 
that  the  worst  mode  of  waging  war,  although  strictly  defensive,  is  to  allow  its  field  of 
action  to  be  within  the  borders,  and  that  the  best  is  that  which  most  frequently  assumes 
an  offensive  attitude.  In  our  case,  war  can  only  be  excluded  from  our  territory  by  for- 
tifications, and  we  can  only  assume  the  ojffensive  through  our  Navy.  The  construction 
of  the  former  secures  the  means  of  creating^  equipping,  and  repairing  the  latter,  and 
leaves  it  unincumbered  with  duties  which  it  imperfectly  performs,  to  the  full  exercise 
of  its  important  and  appropriate  functions. 

•  »#«««« 

It  may  be  asked  what  use  will  there  be  in  fortifying  but  compratively  a  small  num- 
ber of  our  harbors  when  the  enemy  can  laud  at  hundreds  of  other  places  on  our  coasts. 
It  is  true  that,  in  comparison  with  the  length  of  our  seaboards,  the  system  of  defense 
by  permanent  fortifications  has  so  far  contemplated  but  a  few  of  the  harboi-s  and 
cities,  to  wit,  the  Peuobscot  and  Kennebec  Rivers;  the  harbors  of  Portland,  Ports- 
mouth, N.  H.,  Boston,  and  New  Bedford;  Narragansett  Bay;  the  harbors  of  New 
London  and  New  York ;  Delaware  River;  the  harbor  of  Baltimore,  and  approaches  to 
The  Capital  via  the  Potomac  River;  Hampton  Roads;  the  harbor  of  Beaufort,  N. 
C. ;  the  mouth  of  the  Cape  Fear  River;  the  harbors  of  Charleston  and  Savannah: 
Cumberland  Sound ;  the  narbors  of  San  Augustine,  Key  West^  Dry  Tor tu gas,  and 
Mobile ;  Ship  Island,  Mississippi  Sound ;  the  mouth  of  the  Mississippi  and  the  other 
approaches  to  New  Orleans ;  the  harbor  of  Galveston ;  the  bays  of  San  Diego  and 
San  Francisco ;  and  the  mouth  of  the  Columbia,  less  than  thirty  in  all,  but  most  of 
them  have  sufficient  depth  of  water  to  admit  the  entrance  of  armored  vessels,  carry- 
ing powerful  rifled  ordnance ;  they  contain  all  of  our  navy-yards,  and  include  the 
main  objects  of  the  enemy. 

'^  Although  it  would  appear  on  a  superficial  view  to  be  a  gigantic  and  almost  im- 

Eracticable  project  to  fortify  such  an  immense  extent  of  coast  as  that  of  the  United 
tates,  and  difficult,  if  not  impossible,  to  provide  a  sufficient  force  to  garrison  and 
defend  the  works  necessary  for  that  purpose,  yet  the  statements  contained  in  the  re- 
ports of  the  Board  remove  these  objections  entirely.  The  coast  of  the  United  States 
throughout  its  vast  extent  has  but  few  points  which  require  to  be  defended  against  a 
regular  aiid  powerful  attack.  A  considerable  portion  of  it  is  inaccessible  to  large  ves- 
sels, and  only  exposed  to  the  depredations  of  parties  in  boats  and  small  vessels  of  war ; 
against  which  inferior  works  and  the  combination  of  the  same  means  and  a  well  organ- 
ized local  militia  will  afi'ord  sufficient  protection.  The  only  portions  which  require  to 
be  defended  by  permanent  works  of  some  strength  are  the  avenues  to  the  great  com- 
mercial cities  and  naval  and  military  establishments,  the  destruction  of  which  would 
prove  a  serious  loss  to  the  country,  and  would  be  regarded  by  an  enemy  as  an  equiva- 
lent for  the  expense  of  a  great  armament.  It  is  shown,  also,  that  the  number  of  men 
required,  on  the  largest  scale,  for  the  defense  of  these  lorts,  when  compared  with  the 
movable  force  that  would  be  necessary  without  them,  is  inconsiderable.  The  local 
militia,  aided  by  a  few  regulars  and  directed  by  engineer  and  artillery  officers,  may, 
without  previous  training,  be  safely  intrusted  with  their  defense  in  time  of  war."* 

Of  all  the  circumstances  of  danger  to  the  coast  the  chance  of  an  attempt  by  an 
enemy  to  land  and  march  any  distance  into  a  populous  district  is  least  to  be  regarded, 
wh'ether  there  be  or  be  not  speedy  mode  of  receiving  re-enlbrcements,  and  our  system 
of  fortifications  has  little  to  do  with  any  such  danger.  In  preparing  against  maritime 
assaults  the  security  of  the  points  to  be  covered  is  considered  to  be  greatly  augmented 
whenever  the  defense  can  be  so  arranged  as  to  oblige  an  enemy  to  land  at  some  distance ; 
for  the  reason  that  opportunity  is  thereby  allowed,  in  the  only  possible  way,  for  the 
spirit  and  enterprise  of  the  people  to  come  into  play. 

Instead  of  being  designed  to  prevent  a  It^uding  upon  any  part'  of  the  coast,  as  many 
seem  to  suppose,  and  some  to  allege  in  proof  of  extravagant  views  on  the  i)art  of  the 
system  of  defense,  the  system  often  leaves  this  landing  as  an  open  alternative  to  the 
enemy,  and  aims  so  to  cover  the  really  important  and  dangerous  points  aa  to  necessi- 
tate a  distant  landing  and  a  march  towards  the  object  through  the  people.  It  is  because 
the  expedition  would  othei*wise  easily  accomplish  its  object  without  lauding:,  and  with- 
out allowing  the  population  to  partake  in  the  defense,  that  the  fortifications  are  re- 
sorted to.  For  instance,  without  forts  low  down  in  Delaware  Bay,  an  enemy  could 
place  his  fleet  of  steamers  in  front  of  Philadelphia  by  the  time  his  appearance  on  the 
coast  had  been  well  announced  throughout  the  city,  and  in  spite  of  all  New  Jersey, 
Delaware,  and  Lower  Pennsylvania,  ne  could  levy  his  contributions,  and  bum  tlie 
navy-yard  and  shipping,  and  be  away  in  a  few  hours.  But  being  obliged  by  the  forts 
above  mentioned  to  land  full  40  miles  below  the  city,  the  resistance  to  his  march 


*  Secretary  of  War  Poinsett. 


10  REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

may  be  safely  left  to  tlie  courage  and  patriotism  tiiat  will  find  ample  time  to  array 
themselves  in  op]position. 

A  distant  landing  is  deemed  to  be  a  great  advantage  to  the  defense  in  all  cases ; 
and  in  populous  districts,  if  the  forts  be  sufficient  for  this  particular  duty,  it  makes  the 
security  complete. 

It  is  no  part  of  the  task  assumed  by  the  system  of  fortifications,  as  has  iust  been 
stated,  to  guard  against  the  invasion  and  protracted  occupation  of  a  well-peopled 
•  district,  or  of  a  point  around  which  the  forces  of  the  country  could  soon  be  rallied. 
But  there  are  places  important  in  themselvesj  or  necessary  to  the  general  welfare, 
that  have  not  the  advantage  of  a  large  population  at  hand  or  within  call,  and  which 
may  nevertheless  be  very  tempting  object*  to  an  enterprising  enemy.  The  harbors  of 
the  Dry  Tortugas  and  Key  West,  and  the  navy-yard  at  Pensacola  will,  for  instance, 
in  time  of  war,  be  of  infinite  value  in  reference  to  the  commerce  of  the  Gulf  of  Mexico. 
Their  destruction  would  therefore  be  a  great  object  with  a  maritime  enemy,  and  must 
depend  wholly  on  the  strength  and  state  of  readiness  of  their  defenses.  The  same 
may  be  said  of  Forts  Jackson  and  Saint  Philip,  on  the  Mississippi,  73  miles  below 
New  Orleans.  They  are  surrounded  by  vast  morasses  and  swamps,  and  are  almost 
entirely  inaccessible  by  land  from  any  direction. 

**  There  are,  no  doubt,  certain  points  less  equal  to  self-defense  than  others,  and  where 
the  preparation  must  be  greater.  Of  this  class  is  the  delta  of  the  Mississippi,  not  only 
in  consequence  of  its  many  avenues  of  approach,  but  because  its  great  natural  high- 
way does  not  at  present  allow  those  lateral  supplies  of  the  personnel  which,  from  geo- 
graphical formation,  and  from  the  state  of  the  settlements,  can  be  speedily  thrown 
upon  most  other  points  of  the  country."* 

'^Although  this  department  is  fully  aware  of  the  importance  of  affording  permanent 
and  as  perfect  protection  as  mav  be  possible  to  the  whole  coast,  it  regards  that  section 
embraced  by  the  shores  of  the  6ulf  of  Mexico  as  the  most  exposed  and  the  most  impor- 
tant. It  is  true  that  the  coast  to  the  eastward  of  Cape  Hatteras  possesses  points  that 
may  attract  the  attention  of  an  enemy,  and  that,  in  the  present  state  of  things,  the 
chances  of  success  would  justify  a  hostile  enterprise,  and  are  much  greater  than  a  wise 
provision  would  allow  to  exist.  It  is  equally  so  that,  however  difficult  of  access  the 
coast  may  be  from  Cape  Hatteras  to  Florida,  the  nature  of  apart  of  its  population,  and 
the  facility  aflforded  to  an  enemy,  by  its  present  neglected  condition,  to  blockade  and 
annoy  the  principal  outlets  of  the  valuable  exports  of  that  important  portion  of  our 
country,  require  our  early  attention ;  still,  the  means  of  defense  from  Maine  to  Florida 
may  be  united  together,  and  the  parts  may  afford  mutual  succor  to  each  other.  But 
the  coast  of  the  Gulf  of  Mexico,  on  the  contrary,  is  insulated  and  apart,  and  must 
depend  altogether  upon  its  own  resources.  It  constitutes  the  maritime  frontier  not 
only  of  Louisiana,  Mississippi,  Alabama,  and  of  West  Florida,  but  of  Arkansas,  Ten- 
nesee,  Kentucky,  Ohio,  Missouri,  Indiana,  and  Illinois,  and  the  Territories  of  Wisconsin 
and  Iowa,  embracing  nearly  three- fourths  of  the  territory  of  the  United  States;  and 
it  must  be  borne  4n  mind  tbat  the  evils  which  would  result  from  the  temporary  occu- 

Sation  of  the  delta  of  the  Mississippi,  or  from  a  successful  blockade  of  the  coast  of  the 
rulf  of  Mexico,  would  not  only  injure  the  prosperity  of  these  States,  but  would  deeply 
affect  the  interests  of  the  whole  Union ;  and  no  reasonable  expense,  therefore,  ought 
to  be  spared  to  guard  against  such  a  casualty.  V* 

Our  lortifications  and  torpedoes,  then,  must  close  all  of  our  important  harbors  against 
an  enemy,  and  secure  them  to  our  military  and  commercial  marine ;  second^  must 
deprive  an  enemy  of  all  strong  positions  where,  protected  by  naval  superiority,  he 
might  fix  permanent  quarters  in  our  territory,  maintain  himself  during  the  war,  and 
keep  the  whole  ftt)ntier  in  perpetual  alarm ;  third,  must  cover  the  ^eat  cities  from 
attack;  fourth,  must  prevent,  as  far  as  practicable,  the  great  avenues  of  interior  navi- 
gation from  being  blockaded  at  their  entrances  into  the  ocean ;  fifth,  must  cover  the 
coastwise  and  in^rior  navigation ;  and  sixth,  mnst  protect  the  great  naval  establish- 
ments. In  these  places  are  to  be  found  objects  that  are  in  every  sense  of  the  highest 
value.  On  the  one  hand  we  see  accumlations  of  military  and  naval  material,  and 
structure  for  naval  accommodation  that  could  not  be  replaced  during  a  war,  which  are 
of  indispensable  necessity  and  of  great  cost;  and  on  the  other  hand  the  untold  wealth 
of  great  cities.  As  these  objects  must  be  great  in  the  eyes  of  the  enemy — ^great  for 
him  to  gain  and  for  us  to  lose— corresponding  efforts  on  his  part  must  be  looked  for 
and  guarded  against. 

There  should  now  be  stated,  in  a  few  words,  our  system  of  sea-coast  defense,  a  system 
steadily  pursued  from  the  first  by  this  department,  but  modified  from  time  to  time  as 
new  improvements  in  attack  and  defense  of  coasts  have  been  introduced. 

Fortincations  must  command  from  the  shores  exterior  to  our  harbors  all  the  wateiB 
from  which  the  enemy  can  reach  our  cities  and  navy-yards  with  his  shot  and  shell; 
the  harbor  mouths,  and  all  the  narrow  passes  within  them,  mnst  also  be  occupied, 
and  if  nature  has  not  afforded  all  the  positions  deemed  requisite,  others  must,  if  prac- 

*  Secretary  of  War  Cass.  t  Secretary  of  War  Poinsett, 
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ticable,  be  formed  artificially.  Fortifications  should  succeed  each  other  along  the 
chamiels  of  approach  and  in  our  harbors,  so  that  the  enemy  may  nowhere  find  shelter 
from  our  fire  while  lyins  within  our  harbors,  should  he  succeed  in  passing  the  outer 
lines  of  works.  The  harbor  mouths  and  channels  must  be  obstructed  by  lines  of  elec- 
trical torpedoes  for  holding  the  enemy's  vessels  under  fire  of  the  fortifications,  preWously 
constructed  and  stored  in  the  latter,  and  laid,  on  the  advent  of  war,  in  systems,  the  plans 
of  which  have  been  carefully  elaborated  in  time  of  peace,  by  studies  of  the  local  charts 
and  tidal  currents,  each  harbor  having  its  own  system  recorded  in  this  department. 
The  wires,  for  conducting  the  current  from  the  electric  apparatus  on  shore,  must  at 
the  same  time  be  laid  securely  in  subterranean  galleries  carried  out  to  deep  water, 
and  the  electric  machines  themselves — the  hearts  of  the  torpedo  system — ^must  be 
placed  in  chambers  within  the  fortifications,  hidden  from  the  enemy,  and  secured 
beyond  all  peradventure  from  his  direct  and  curved  fire.  These  galleries  and  chambers 
inxxfit  be  covered  with  heavy  masonry  arches  and  great  masses  of  earth,  and  the  for- 
mer, to  be  efficient,  must  be  Indurated,  aud  the  latter  compacted  by  time.  The  tor- 
pedo lines  must  be  served  by  officers  selected  from  the  Engineers  aud  the  Artillery', 
assisted  by  detachments  from  a  Torpedo  Corps  of  intolHgent  and  skilled  engineer 
soldiers,  and  both  officers  aud  men  must  be  thoroughly  instructed  in  the  theory -and 
practice  of  electricity  and  torpedo  obstructions;  for  they  must  know  how  to  render 
the  torpedoes  instantly  harmless  for  our  own  vessels,  or  active  against  an  enemy's. 

Heavy  mortars  must  be  placed  In  large  numbers  to  command  all  those  positions 
where  an  enemy  is  likely  to  anchor  within  their  ranse,  either  for  the  purpose  of  tam- 
pering with,  or  destroying  our  torpedo  lines,  or  shelling  our  cities  and  public  depots 
of  military  aud  naval  supplies.  The  efficiency  of  mortar  batteries  against  ship- 
pine  is  acknowledged  by  all  military  engineers ;  It  is  fully  appreciated  by  the  navies 
of  all  nations,  and  they  are  comparatively  inexpensive. 

Our  guns  and  mortars  must  be  capable  of  piercing  the  sides  of  his  iron-clads  and  of 
breaking  in  his  decks,  aud  they  must  be  mounted  in  numbers  sufficient  to  make  it 
impossible  for  any  of  his  fast-running  war  steamers  to  get  past  our  works. 

The  method  of  defense  by  fortifications  and  torpedoes — torpedoes  for  holding  the 
enemy's  vessels  exposed  in  front  of  the  fortifications,  and  fortifications  for  (among 
their  other  duties)  protecting  their  torpedo  lines.  Is  the  most  efficient  and  the  least 
expensive  one  that  can  be  devised.  The  cost  of  such  vessels  as  the  British  ship 
Inflexible— 4  guns — as  we  learn  from  a  recent  government  publication.  Is  not  less  than 
$900,000  per  gun,*  while  the  cost  of  permanent  fortifications  need  not  average  one- 
tenth  of  that  amount. 

The  cost  of  repair  of  the  British  iron-clads  in  1873-74  ranged  from  $20,000  to  $50,000 
per  annum  each,t  while  the  cost  of  repair  of  permanent  fortifications  is  comparatively 
trifling. 

Only  a  small  number  of  our  existing  fortifications  are  what  may  be  called  new,  that 
is,  planned  in  accordance  with  the  requirements  for  resisting  modem  heavy  ordnance, 
and  these  works  are  in  all  cases  earthen  barbette  batteries.  Nearlv  all  of  the  other 
works  have  been  handed  down  to  us  from  former  periods,  when  si^iall  guns  and  wooden 
ships  were  to  be  contended  with,  some  of  them  even  dating  back  into  the  last  century. 
But  the  great  powers  of  Europe  do  not  place  their  reliance  for  maritime  defense  on 
barbette  batteries.  They  believe  In,  and  are  constructing,  casemated  forts,  some  of 
which  are  provided  with  wronght-iron  scraps  and  others  with  iron  casemate  shields, 
to  protect  the  guns  and  the  gunners  serving  them  from  direct  and  curved  fire.  This 
department,  while  recommending  and  urging  the  construction  of  barbette  batteries  for 
the  partial  defense  of  some  of  Our  most  important  harbors,  and  the  entire  defense  of 
others  of  less  importance  which  are  in  some  degree  protected  by  the  shallow  water 
of  the  channels  leading  to  them,  has  always  insisted  that  the  efficient  service  of  heavy 
guns  mounted  in  these  batteries  requires  very  high  parapets  and  depressing  or  counter- 
poise carriages — carriages  which  can  be  lowered  under  cover  of  the  parapets  while 

*  The  Inflexible,  the  Dreadnought,  and  the  Alexandra  are  among  the  latest  examples 
of  British  armoreid  ships.  The  Inflexible  and  the  Dreadnaught  are  double-turret  ships, 
the  former  carrying  an  armament  of  four  (4)  81 -ton  guns,  and  the  latter  an  armament 
of  four  (4)  38-ton  guns.  The  Alexandra  Is  a  broadside  armored  ship,  carrying  an  arma- 
ment of  twelve  guns  of  smaller  calibers,  viz,  two  (2)  25-ton  guns  and  ten  (10)  18-ton 
guns. 

*  *  The  Inflexible  is  estimated  to  cost  £521 ,750,  the  Dreadnought  £508,395,  and  the  Alex- 
andra  £521,500."— iCiwp'a  European  Ships  of  War,  1877. 

t  **  Here  It  will  be  seen  that  in  1873-'74  the  largest  expense  was  incurred  for  the  repair 
of  iron-cladB.  It  is  also  worthy  of  remark  that  a  small  number  of  vessels  only  was 
dealt  with,  as  a  reference  to  the  accounts  would  prove.  Thus,  in  that  year  alone  the 
Achilles  coBt  £24,907;  the  Bellerophon,  which  had  cost  nearly  £30,000  in  1870,  was 
again,  in  1873,  charged  with  an  expense  of  £40,395 ;  the  Minotaur  cost,  in  this  year, 
£16,t)81;  the  Northumberland,  £10,255;  the  Besisiance,  £31,637,  and  the  W'amor  the 
large  sum  of  £50,000,"— A'inflf'«  European  Ships  of  War,  1877. 
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being  loaded.  It  has  also  foreseen  Arora  the  time  of  the  introduction  of  modem  arnioi 
and  ordnance,  'which  commenced  dnmg  our  late  civil  war,  that  the  iron  plating  ot 
ships  must  lead  to  the  iron  plating  of  forts;  and  that,  as  there  is  a  limit  to  the  weight 
of  armor  a  ship  can  carry,  while  there  is  practically  no  limit  to  the  weight  a  fort  may 
bear,  forts  must  retain  the  supremacy  they  have  always  had.  The  department  lias 
therefore  looked  forward  to  the  conversion  of  those  of  our  casemated  works  which 
would  admit  the  change,  for  the  reception  of  guns  of  the  heaviest  calibers  and  for 
armor  plating,*  and,  in  some  instances,  to  the  construction  of  new  works. 

From  1869  to  1875,  while  appropriations  for  coast  defense  were  granted  by  CongreKH, 
mnch  progress  was  accomplished  in  our  earthen  batteries,  and  various  modifications 
were  made  in  the  plans  of  tliese  batteries  by  which  their  strength  was  greatly  increased, 
by  adding  to  the  thickness  of  parapets;  by  frequently  interposing  high  and  bonneted 
traverses  between  the  guns  to  guard  from  enfilade  fii-e  and  from  splinters;  by  adding 
to  the  combined  masonry  and  earth  coverings  of  magazines;  by  increasing  tho 
heights  of  the  parapets,  and  by  introducing  monolithic  masses  of  hydraulic  cement 
concrete  for  the  platforms  of  the  guns  in  lieu  of  the  granite  blocks  previously  used  for 
this  purpose.  No  appropriations  have  been  made  for  the  construction  of  fortificationt^ 
since  the  latter  of  the  above  mentioned  years,  and  the  sudden  failure  of  appropriations 
left  these  earthen  batteries  in  all  stages  of  incompletion,  some  just  commenced,  some 
nearly  finished ;  and  by  reason  of  their  incompletion,  the  storms  and  the  waves  have 
been  undoing  much  of  what  had  been  accomplished.  The  same  may  be  said  of  the 
earthen  mortar  batteries,  which  were  commenced  during  the  same  period. 

In  conclusion  :  with  old  casemated  works  (than  which  there  were  none  better  in 
the  world  in  their  day)  designed  long  before  the  introduction  of  the  600  to  2,000 
pounder  rified  guns  into  modem  warfare  ;  their  walls  pierced  for  guns  long  since  out 
of  date ;  without  iron  armor  or  shields,  and  but  partially  armed,  even  with  the  old 
ordnance;  with  old  earthworks,  some  of  them  built  in  the  last  century ;  with  new 
ones  for  modem  guns  and  mortars  but  partially  built  and  rapidly  being  destroyed  by 
the  elements  by  reason  of  their  incompletion  ;  with  gun  batteries  without  guns,  and 
mortar  batteries  without  mortars ;  with  no  carriages  whatever  for  barbette  guns  of 
large  size,  except  such  as  require  the  cannoniers  to  load  from  the  tops  of  parapets, 
from  which  they  can  be  picked  off  in  detail  by  the  enemy's  sharpshooters ;  with  aii 
excellent  defensive  torpedo  system  developed  at  our  torpedo  school  at  Willets  Point, 
but  only  partially  carried  into  effect ;  with  but  a  very  small  number  of  our  works 
prepared  with  the  torpedo  casemates  and  galleries  necessary  for  securing  the  electri- 
cal apparatus  from  the  enemy's  fire,  and  for  conducting  the  electric  wires  to  the  tor- 
pedo lines  which  must  be  laid  when  the  day  of  trial  comes,  and  with  less  than  200 
engineer  soldiers  educated  for  torpedo  and  other  engineer  service  instead  of  the  752 
men  now  authorized  by  law,  and  of  whom  not  less  than  520  ought  to  be  ready  to  supply 
the  detachments  required  for  torpedo  duty  in  our  fortified  harbors,  we  can  make  but 
a  feeble  defense  against  the  powerful  fleets  now  prepared  and  rapidly  increasing,  which 
will  sooner  or  later  be  brought  against  us  by  some  of  the  most  powerful  maritime 
nations  on  the  earth,  or  by  others  nearer  at  hand  whose  offensive  naval  means  exceed 
our  own,  and  whose  powers  are  not  to  be  despised. 

The  estimates  submitted,  based  on  the  several  estimates  of  the  officers 
in  charge,  exhibit  the  amounts  which  are  deemed  necessary  by  this  de- 
partment for  the  commencement,  the  continuance,  or  the  completion,  as 
the  case  may  be,  of  the  several  works  of  defense  during  the  next  fiscal 
year. 

Special  attention  is  invited  to  the  estimate  of  $100,000  for  providing 
torpedoes  to  be  stored  in  our  fortifications,  and  planted,  on  the  advent 
of  war,  in  the  channels  and  fairways  of  our  harbors,  and  for  providing 
the  electric  apparatus  by  which  the  torpedo  lines  are  to  be  fired. 

The  Board  of  Engineers  for  Fortifications,  referring  to  this  subject,  in 
its  annual  report  for  the  last  fiscal  year,  says : 

The  annual  appropriation  made  for  the  fiscal  year  1880-^81  for  providing  materials 
to  defend  our  coasts  with  submarine  mines,  &c.  (^50,000),  has  been  expended,  upon 
the  recommendation  of  this  Board,  chiefly  in  the  purchase  of  torpedo  cases  and  junc- 
tion boxes  to  be  stored  for  use  in  the  channels  leading  to  the  harbor  of  Boston.  A 
mnch  larger  sum  could  have  been  judiciously  expended  in  providing  for  other  impor- 
tant harbors,  now  quite  neglected  ;  and  an  increase  in  this  appropriation  for  the  com- 
ing year  is  urgently  to  be  recommended.  The  material  is  not  liable  to  deteriorate  in 
store,  and  in  the  present  condition  of  our  sea-coast  defenses  and  of  their  armaments  an 

*  We  have  the  assurance  that  iron  plates  can  be  manufactured  in  this  country  equal 
in  magnitude,  and  not  inferior  in  quality,  to  those  which  twenty  years  of  experience 
have  enabled  the  English  rolling-mills  to  turn  out. 
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aiii])lo  snpply  of  torpedoes  is  a  necessity  which  cannot  be  ignored  withont  risk  of 
disa.ster.  Not  less  than  $100,000  should  be  annually  applied  to  this  purpose  for  sev- 
eral years  to  come. 

It  is  for  procuring  and  stonng  torpedoes  and  such  portions  of  the  ap- 
paratus as  cannot  readily  be  obtained  in  the  event  of  sudden  hostilities 
that  the  appropriation  is  asked. 

Special  attention  is  also  invited  to  the  item  of  $200,000  for  preparing 
our  most  important  fortifications  for  operating  torpedo  lines,  by  provid- 
ing bomb-proof  chambers  for  the  electrical  apparatus,  and  the  bomb- 
proof subterranean  galleries  through  which  the  electric  wires  are  to  be 
carried  to  deep  water;  both  of  these  being  essential  to  the  operation  of 
the  torpedo  system  of  defense  in  connection  with  the  fortifications  them- 
selves. The  Board  of  Engineers  for  Fortifications  remarks  on  this  sub- 
ject as  follows: 

Another  matter  in  this  oonnectiou  demands  immediate  action.  In  its  last  annual 
report  this  board  pointed  out  in  some  detail  the  necessity  for  a  special  appropriation 
to  prepare  our  forts  to  serve  as  operating  stations  for  submarine  mines.  Without  such 
preparation  only  a  very  imperfect  use  could  be  made  of  the  materials  in  store.  Unless 
the  electric  cables  connecting  the  mines  with  the  casemate  containing  the  batteries, 
<&c.,  are  so  introduced  as  to  be  secure  against  bombardment,  a  single  fortunate  shot 
may  open  the  whole  channel  to  the  enemy.  This  would  be  the  condition  of  Boston 
to  day,  and  indeed  of  most  of  our  great  seaports.  It  is  useless  to  provide  mines  without 
also  constructing  the  shafts,  galleries,  and  bomb-proofs  necessary  for  their  efficient  serv- 
ice. An  appropriation  of  |200,000  would  go  far  towards  supplying  all  our  chief  forts 
with  these  most  necessary  additions,  and  the  appropriation  of  that  sum  is  again  recom- 
mended. The  works  require  time  for  their  construction,  and  at  the  outbreak  of  hos- 
tilities this  would  certainly  be  lacking. 

I  beg  leave  to  quote  the  following  extract  from  the  report  of  the  Board 
of  Engineers  for  Fortifications  for  the  fiscal  year  1879-'80,  respecting  the 
necessity  for  increasing  the  number  of  enlisted  men  in  the  Battalion  of 
Engineers : 

For  several  years  the  board  has  urged  in  its  annual  reports  the  importance  of  in- 
creasing the  number  of  enlisted  men  of  engineers  under  training  to  fit  them  for  sub- 
marine mining.  The  legal  organization  of  the  battalion  provides  for  752  enlisted  men ; 
but,  in  consequence  of  itte  reduction  of  the  Army,  and  the  necessity  for  troops  on  the 
plains,  the  force  authorized  to  be  enlisted  is  only  200  men,  and  of  these  50  are  stationed 
at  West  Point  on  special  duty,  which  prevents  their  receiving  drill  or  instruction  in 
this  new  and  important  duty  assigned  by  Congress  to  the  engineer  troops.  We  have, 
therefore,  only  150  men,  even  on  paper,  "who  possess  any  knowledge  of  the  planting  or 
serving  of  the  submarine  defenses  designed  to  cover  our  whole  extensive  sea-coast. 
The  work  is  technical,  requiring  special  qualifications  and  special  training  not  to  be 
found  in  the  soldiers  of  the  other  arms  of  service,  nor  among  the  volunteers. 

This  statement  is  a  sufficient  reason  for  increasing  our  present  force ;  but  if  addi- 
tional argument  be  needed,  it  is  found  in  the  fact  that  now,  in  time  of  peace,  Great 
Britain  maintains  at  Bermuda  or  Halifax,  almost  in  our  own  waters,  six  companies,  or 
probably  from  three  to  four  times  as  many  engineer  soldiers,  instructed  in  torpedo 
warfare,  as  we  have  to  depend  upon  to  cover  our  whole  coast  from  Maine  to  Alaska. 

In  this  connection  the  board  would  invite  attention  to  the  last  annual  report  of  the 
General  of  the  Army,  which  suggests  providing  troops  for  special  needs  not  connected 
with  service  against  the  Indians,  by  a  law  authorizing  their  recruiting,  in  addition  to 
the  25,000  men  that  now  constitute  the  entire  Army  (except  the  Signal  Service,  which 
is  already  provided  for  upon  a  plan  similar  to  that  now  suggested).  If  the  importance 
•  of  this  increase  were  thoroughly  understood,  it  might  resiflt  in  authorizing  the  mini- 
mum number  of  engineer  soldiers  (520)  needed  to  be  kept  under  training  in  submarine 
mining.  No  increase  in  officers,  nor  change  in  the  legal  organization  of  the  battalion 
would  be  required,  and  being  regular  soldiers,  thoroughly  instructed  in  infantry  tac- 
tics, the  men  would  be  as  available  in  any  sudden  emergency  as  any  other  troops  in 
the  service. 

Upon  this  subject  Lieutenant-Colonel  Abbot,  commanding  the  Engi- 
neer Battalion  and  Torpedo  School,  remarks: 

The  torpedo  service  is  not  like  that  of  troops  in  line  of  battle,  whore  any  blunder 
by  a  private  is  quickly  seen  and  corrected  by  his  officers.  There  are  many  small  de- 
tails which  must  be  intrusted  to  the  individual  soldiers;  errors  might  be  covered  up 
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in  the  progress  of  the  work,  and  it  is  only  when  the  mine  is  planted  that  they  can  be 
detected ;  and  then  hours  of  precious  time  must  be  lost  in  taking  the  group  from  the 
water  to  correct  some  little  mistakes  which,  with  trained  men,  would  never  occur. 
Experience  with-  newly-enlisted  men  at  the  torpedo  school  constantly  confirms  these 
views.  Thoroughly  impressed,  therefore,  with  the  absolute  necessity  for  trained  soldiers 
in  torpedo  operations,  1  feel  it  incumbent  upon  me  to  invite  attention  to  the  need  of 
provision  for  a  proper  organization. 

The  following  considerations  have  a  bearing  upon  the  subject :  Torpedoes  are  planted 
by  ^and  croups  of  21  mines.  To  do  this  properly,  requires  3  non-commissioned  offi- 
cers and  23  instructed  privates  of  engineers,  and  about  40  boatmen,  laborers,  &c., 
which  it  is  assumed  could  be  hired  in  any  of  our  seaports  to  do  the  parts  of  the  work 
requiring  no  particular  knowledge  or  skill.  In  important  harbors  and  in  times  of 
haste,  several  i^rand  groups  could  and  should  be  planted  simultaneouslv:  but  to  arrive 
at  the  lowest  judicious  organization,  26  enlisted  men  of  engineers  will  be  assumed  for 
each  seperate  channel  to  bo  defended.  ITiere  are  30  such  channels  in  the  United 
States  which  would  call  for  immediate  defense.  The  minimum  force  then  would  be 
26x30=780  effective  soldiers.  The  legal  war  organization  of  the  Engineer  Battalion 
consists  of  five  companies  of  150  men  each,  or  702  men.  including  2  staff  sergeants. 
Evidently,  therefore,  for  reasonable  efficiency,  the  full  strength  should  be  maintained. 
Allowing,  however,  one-third  as  the  maximum  safe  reduction  below  this  estimate  for 
a  peace  organization,  and  we  have  520  men  who  must  be  kept  thoroughly  instructed 
and  always  available.  Considering  that  in  war  time  these  men  would  be  scattered 
along  the  whole  sea-coast,  these  engineer  troops,  besides  theii*  duties  with  torpedoes, 
must  be  ready  at  any  time  to  act  as  sappers  and  minera  and  pontoniers,  and  to  make 
reconnaissances,  and  photograph  maps  with  troops  in  the  field;  and,  finally,  that  they 
are  equally  as  available  as  other  soldiers  in  any  sudden  emergency  occurring  in  a  time 
of  peace  calling  for  a  military  force,  and  it  would  appear  that  a  minimum  peace  organi- 
zation of  520  men  should  be  maintained.  Tins  number  is  but  little  more  than  one- 
quarter  of  the  police  force  of  New  York  City,  and  is  certainly  very  small  compared  with 
tlie  enormous  interest  intrusted  to  it — the  torpedo  defense  of  the  harbors  along  the 
whole  coast  of  the  United  States. 

The  Board  of  Engineers  for  Fortifications  in  its  annual  report  for  the 
last  fiscal  year,  which  will  be  found  further  on  in  this  report,  again  urges 
the  importance  of  the  torpedo  service,  and  the  increase  of  the  Battalion 
of  Engineers  desired,  and  I  heartily  concur  in  its  recommendations, 
which  are  thus  stated : 

It  is  the  duty  of  the  board  to  again  urge  the  importance  of  increasing  the  number 
of  enlisted  men  of  engineera  sufficiently  to  properly  prepare  for  the  service  of  our  sub-' 
marine  mines  in  war.  At  present,  owing  to  the  reduction  of  the  Army  and  to  the  need 
of  troops  on  the  plains,  only  about  100  men  would  be  available  in  an  emergency, 
hardly  enough  to  defend  the  port  of  New  York  City.  The  service  is  technical,  requir- 
ing qualifications  and  training  not  to  be  found  in  details  from  other  arms  of  the  service, 
or  among  the  volunteers.  No  change  in  the  organic  law  creating  the  Battalion  of 
Engineers  is  required,  but  simply  a  provision  authorizing  it  to  be  recruited  to  its  full 
strength  (752  enlisted  men),  in  addition  to  the  25,000  men  to  which  the  Army  is  now 
limited.  The  Signal  Service  is  already  provided  for  upon  this  plan,  which  has  also 
received  the  favorable  indorsement  of  the  General  of  the  Army  in  his  annual  report  lor 
1879.  No  incroAse  of  commissioned  officers  nor  change  in  legal  organization  would  be 
needful,  and  the  men  being  thoroughly  disciplined  and  well  drilled  as  infantry,  would 
be  as  serviceable  in  ordinary  emergencies  as  those  of  any  other  arm  of  service. 

FORTIFICATIONS. 

DEFENSES  OF  THE  NORTHERN  FRONTIER. 

Fort  Wayne.  Michigan^  in  charge  of  Maj.  Walter  McFarlandj  Corptt  of 
Engineers. — This  work  is  situated  on  the  west  bank  of  the  Detroit  Kiver, 
within  the  limits  of  the  city  of  Detroit,  and  commands  the  passage  of 
the  Detroit  Kiver.  It  is  a  squai*e  bastioned  work,  commenced  in  1S41, 
with  a  brick  and  concrete  scarp  replacing  the  original  timbered  scarp, 
detached  parapet  on  the  curtains  and  faces,  an  unfinished  demilune  on 
the  water  front,  and  unfinished  water  batteries  on  the  up  and  down 
stream  sides. 

Except  for  slight  repairs,  no  money  has  been  expended  upon  tliis  work 
since  18G0-'70. 
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The  masonry  of  the  work  is  very  much  in  need  of  repointing,  and  in 
some  places  the  brick  facing  is  damaged  by  the  frost  to  such  a  degree 
that  it  should  be  relaid. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jnne  30, 1882. 
No  appropriation  asked  for  next  fiscal  year. 

F(yrt  Porter  J  BUck  Eock,  near  Buffalo,  K.  T.,  m  charge  ofMaj.  Whiter 
McFarJandj  Corps  of  Ungineera. — This  work,  commenced  in  1842,  is  sit- 
uated on  the  Niagara  Biver,  within  the  limits  of  the  city  of  Buffalo,  and 
consists  of  a  square  stone  tower  or  keep,  in  ruins,  surrounded  by  a  square 
barbette  battery. 

The  keep  was  nearly  destroyed  by  lire  many  years  ago,  and  the  en- 
tire work  is,  in  its  present  condition,  useless  for  oflPense  or  defense. 

By  joint  resolution  of  Congress,  approved  July  11, 1870,  published 
in  General  Orders  93,  July  22, 1870,  permission  was  granted  to  the  city 
of  Buffalo,  through  its  park  commissioners,  ^^  to  improve  and  beautify 
the  grounas  known  as  Fort  Porter,  situated  in  said  city,  and  belonging 
to  the  United  States,  in  connection  with  a  public  park  to  be  laid  out  on 
land  adjoining  the  said  grounds,  the  plans  for  the  same  to  be  approved  by 
the  Secretary  of  War :  Provided^  That  this  resolution  shall  not  be  con- 
strued to  pass  any  title  in  the  said  grounds,  but  that  the  ownership  and 
control  of  said  grounds  shall  remain  entirely  in  the  United  States,  and 
shall  be  subject  to  such  changes  and  uses  for  military  purposes  as  the 
Secretary  of  War  may  direct.^ 

Under  this  authority  the  larger  part  of  the  United  States  grounds  at 
Fort  Porter  have  been  handsomely  laid  out  and  improved  by  the  author- 
ities of  the  city  of  Buffalo. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Niagara^  mo^th  of  Niagara  River,  New  York,  in  charge  of  Maj,  Wal- 
ter McFarland,  Corps  of  Fngi'neers, — ^This  work,  commenced  in  1839,  is 
situated  at  the  mouth  of  the  Niagara  Eiver  on  the  south  shore  of  Lake 
Ontario,  about  forty  miles  from,  and  east  of  its  western  extremity. 

It  is  an  irregular  work,  having  one  strong  land  front  running  nearly 
north  and  south,  extending  from  Lake  Ontario  at  its  northern  extrem- 
ity, nearly  to  the  Niagara  Eiver  at  its  southern  extremity. 

This  front  is  half  bastioned,  with  detached  parapet,  demilune,  and 
four  casemates  for  howitzers  in  each  flank. 

The  rest  of  the  tracS  is  irregular,  following  the  general^ course  of  the 
river  and  of  the  lake  shore. 

The  work  contains  two  masonry  block-houses,  built  by  the  French 
about  1757,  and  other  buildings  begun  by  the  French  and  finished  by  the 
English  after  its  capture  by  them  during  the  French  and  Indian  war. 

No  money  has  been  expended  on  this  work  since  1871,  except  for 
slight  repaii'S. 

The  masonry  of  the  salient  of  the  scarp  wall  of  the  south  bastion, 
taken  down  in  1870,  has  been  rebuilt,  the  work  extending  from  the  angle 
35  feet  on  the  left  face  and  55  feet  on  the  right  face. 

Thirty  linear  feet  of  the  coping  has  been  relaid. 

The  brick  coping  of  the  scarp  has  been  a  good  deal  damaged  by  the 
action  of  the  elements,  and  should  be  relaid  in  many  places.  Funds  for 
this  purpose  will  be  furnished  from  the  appropriation  for  protection, 
preservation,  and  repair  of  fortifications  for  the  current  fiscal  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 
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Fort  Ontario  J  mouth  of  Oswego  River  y  New  TorTc^  in  charge  ofMaj.  Walter 
McFarlandy  Corps  of  Engineers. — ^This  work,  commenced  in  1839,  is  situ- 
ated at  the  mouth  of  the  Oswego  Eiver  on  its  east  bank,  and  on  the  south 
shore  of  Lake  Ontario,  and  lies  within  the  limits  of  the  city  of  Oswego. 

It  is  a  bastioned  work,  pentagonal  in  shape,  with  one  front  facing  the 
lake,  one  facing  the  river,  and  three  land  fronts,  the  middle  one  of  which 
has  a  demilune. 

The  scarp,  which  is  unfinished,  is  of  masonry ;  the  counter-scarp  is 
revetted  with  timber. 

The  sallyport  passes  through  the  curtain  of  front  4,  which  is  that  one 
of  the  three  land  fronts  which  lies  nearest  the  river,  with  bastion  D  on 
its  left  and  bastion  E  on  its  right.  The  flanks  which  cover  this  entrance 
are  furnished  with  three  casemates  each  for  howitzers. 

The  faces  adjacent  to  these  flanks  are  partly  furnished  with  scarp 
galleries  loop-holed  for  musketry. 

All  the  other  flanks  are  to  be  provided  with  scarp  galleries  loop-holed 
for  musketry ;  but  five  of  them  are  not  yet  built. 

No  monej',  except  for  slight  repairs,  has  been  expended  upon  this  work 
since  1872,  and  its  condition  is  now  the  same  as  it  was  shown  to  be  in 
the  annual  report  for  that  year,  except  that  a  part  of  the  timber  roofing 
of  the  coal  cellars  in  the  rear  of  the  officers'  quarters  has  decayed  and 
fallen  in,  and  the  rest  is  in  danger  of  doing  so. 

The  work  is  in  an  entirely  indefensible  condition  against  a  determined 
assault,  owing  to  the  fact  that  the  masonry  of  both  flanks  of  bastions  0 
and  B,  and  of  the  right  flank  of  bastion  A,  has  been  carried  up  but  4  or 
5  feet  above  the  bottom  of  the  ditch,  while  the  masonry  of  the  faces  and 
curtains  lying  between  these  flanks  has  been  raised  but  12  ^r  14  feet. 

As  this  masonry  when  finished  would  be  covered  ftx)m  artillery  fire 
by  the  earth-works  in  front  of  it,  the  objections  usually  made  to  the 
use  of  masonry  in  fortifications  do  not  hold  here,  and  there  is  no  good 
military  reason  why  this  work  should  not  be  completed  as  designed.  If 
it  is  not  completed  there  will  always  be  danger,  when  the  garrison  is 
ordered  off  on  duty,  that  the  small  guard  left  behind  for  the  protection 
of  the  ordnance  and  other  stores  may  be  overcome  by  a  rabble,  the 
work  taken,  and  the  stores  seized,  as  was  threatened  four  years  ago 
during  the  labor  riots. 

Fifty  thousand  dollars  could  be  well  expended  in  the  completion  of 
this  work  during  the  next  fiscal  year. 

With  the  exception  of  the  construction  of  the  flank  casemates  on  front 
4,  no  preparations  whatever  have  been  made  for  the  armament  of  this 
work. 

No  appropriation  having  been  made^  no  work  was  done  at  this  fortifica- 
tion dnrinc  the  last  fiscal  year  beyond  it-s  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  gener.il  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  cuiTent 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50, 000  00 

Fort  Montgomery y  outlet  to  LaJce  Champlain^  New  Torhj  in  charge  of  Col, 
Henry  TV.  Benham,  Corps  of  Engineers. — This  casemated  work,  com- 
menced in  1841,  occupies  a  strategic  pointof  great  importance,  and  com- 
mands the  entrance  to  Lake  Cham  plain  from  the  Eichelieu  or  Saint  John 
River. 

The  work  during  the  past  fiscal  year  has  been  confined  to  such  repairs 
asweie  deemed  most  immediately  needed  to  prevent  great  dilapida- 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.  17 

DEFENSES  OP  THE  NORTHERN  FRONTIER — Continued. 

tions,  and  such  as  coald  be  made  within  the  amount  allotted  for  this 
fort  from  the  general  appropriation  for  the  preservation  and  repair  of 
fortifications. 

The  work  done  consisted  mainly  in  the  repairing  of  the  asphalt  cover- 
ing of  ciutains  L,  II.,  IV.,  and  V.,  along  the  back  of  the  parade  wall,  and 
that  of  the  bastions  B,  0^  D,  and  B,  around  the  staircases. 

The  wooden,  much-decayed  stair  roofings  of  these  bastions  have  been 
rebuilt  and  painted.  The  casemate  doors  and  all  the  casings  of  cur- 
tains I.,  II.,  IV.,  and  v.,  have  also  been  painte<l,  two  coats  on  the  outside 
and  one  on  the  inside,  after  the  doors  as  far  as  necessary"  had  been 
repaired. 

In  addition  some  of  the  depressions  in  the  terreplein  have  been  graded 
np  to  the  proper  level. 

Projects  for  the  modification  of  this  work  to  suit  its  armament  of 
heavy  guns  have  been  prepared  by  the  Board  of  Engineers  for  Fortifi- 
cations, and  should  be  carried  out. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  laat  fi^al  year  beyond  it«  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  y«'ar  for  the  same  reason. 

Appropriation  aske^l  for  next  fiscal  year ^'^3,000  00 

DEFENSES  OF  THE  PENOBSCOT. 

Fort  KnoXj  Buclc^port,  PenobscotjRiveTj  Maine^  in  charge  of  Lieut,  Col. 
C\  E.  Bluntj  Cor^s  of  Engineers. — ^This  work,  situated  at  the  narrows  of 
the  Penobscot  Biver,  furnishes  a  defense  for  the  city  of  Bangor,  IS  miles 
above,  and  other  towns  bordering  the  river,  and  renders  it  available  as 
a  secure  harbor  of  refuge  for  the  shipping  of  the  extensive  eastern  coast. 

The  work,  which  was  commenced  in  1843,  consists  of  a  casemated 
main  work  and  exterior  earthen  batteries,  both  requiring  extensive 
modifications.  It  remains  in  an  unchanged  condition,  no  operations 
having  been  carried  on  during  the  fiscal  year  except  for  the  necessary 
care  and  preservation  of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30^  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  KENNEBEC. 

Fort  Popham^  Kennebec  River,  Maine,  in  charge  of  Lieut.  Col.  C.  E. 
Blunt,  Corps  of  Engineers. — This  casemated  worL  commenced  in  1857, 
defends  the  entrance,  through  the  mouth  of  the  Kennebec  Eiver^  the 
rich  valley  of  this  river,  the  cities  of  Bath  aad  Augusta,  and  the  United 
States  arsenal  at  the  latter  place. 

The  work,  which  requires  extensive  modifications,  remains  in  an  uua 
finished  condition,  no  operations  having  been  carried  on  during  the  fiscal 
year,  except  for  the  necessary  care  and  preservation  of  the  property. 

No  appropriation  was  made  fbr  the  fiscal  year  ending  June  30,  1882. 
Xo  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF    POETLAND. 

Fort  Gorges,  Portland  Harbor,  Maine,  in  charge  of  Lieut.  Col.  C.  E. 
Blunts  Corps  of  Engineers. — ^This  casemated  work,  commencsd  in  1857, 
is  one  of  the  series  of  forts  designed  to  defend  the  harbor,  and  channels 
2  E 
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leading  into  the  harbor,  of  the  important  strategic  position  occupied  by 
the  city  of  Portland.  Its  construction  was  suspended  for  want  of  funds 
in  1876,  and  the  work  is  in  an  incomplete  condition. 

The  long  suspension  of  operations  causing  deterioration,  the  working 
I)lant  must  be  renewed  when  work  is  resumed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair^  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplatea  during  the  current 
fiscal  year  for  tbe  same  reason. 

Appropriation  asked  for  next  fiscal  year $12,000  00 

Fort  Preble,  Portland  Harbor y  Maine,  in  charge  of  Lieut  Col.  C.  E. 
Blunt,  Corps  of  Engineers, — This  work  occupies  such  a  position  that 
three-fourths  of  its  guns  command  the  two  principal  channels  entering 
the  harbor  of  Portland. 

The  original  work  on  this  site  was  built  in  1808.  The  new  earthen 
batteries  with  parados  and  traverse  magazines,  which  have  been  par- 
tially executed,  are  in  an  incomplete  condition  and  suffering  from 
exposure. 

The  condition  of  the  work  is  unchanged  from  the  close  of  the  last  fiscal 
year. 

The  derricks  and  other  working  machinery  have  so  deteriorated  dur- 
ing the  long  suspension  that  considerable  expense  must  be  incurred  in 
their  renewal. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  lar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year .' |35, 000*00 

Fort  Scammel,  Portland  Harbor,  Maine,  in  charge  of  Lieut.  Col.  C,  E. 
Blunt,  Corps  of  Engineers. — This  work,  commenced  in  1841,  occupies  a 
very  important  position  in  the  harbor,  and  commands  four  of  the  chan- 
nels leading  into  it.  It  is  an  inclosed  work  with  detached  masonry  bas- 
tions and  heavy  earthen  batteries. 

Plans  for  its  modification  and  for  additional  earthen  batteries  have 
been  prepared  by  the  Board  of  Engineers  for  Fortifications  and  ap- 
proved by  the  Secretary  of  War.  They  are  only  partially  executed,  and 
the  work  is  in  an  incomplete  condition. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  tbe  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

Battery  on  Portland  Head,  Portland  Harbor,  Maine,  in  charge  of  Lieut. 
Col.  C.  E.  Blunt,Corps  of  Engineers. — This  modern  earthwork,  commenced 
in  1873,  will,  when  completed,  cover  by  its  guns  all  the  approaches  to 
the  main  channel  leading  into  the  harbor,  and  will  prevent  by  its  fire  an 
enemy's  fleet  from  taking  up,  unopposed,  a  position  behind  Bang's  Island 
from  which  to  bombard  Portland  or  shell  the  shipping  in  the  harbor. 

This  work  remains  in  the  incomplete  condition  reported  at  the  close 
of  the  last  fiscal  year. 

For  the  construction  of  tlie  operating-room  and  gallery  for  torpedo- 
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cables  and  for  continuing  work  on  the  battery  itself,  an  appropriation 
of  $50,000  is  asked. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  nscal  year  beyond  its  protection,  preservation,  and 
repair,  as  &r  as  was  possibte  with  the  general  apnropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |50,000  00 

Batteries  on  Cow  Island^  approaches  to  the  harbor  ofPortlandy  Maine. — 
The  object  of  these  earthworks  is,  with  batteries  designed  to  be  placed 
on  Great  Hog  Island,  to  prevent  an  enemy's  occupation  of  Oasco  Bay 
and  to  guard  the  passage  from  it  to  Portland  Harbor. 

Plans. for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  hy  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  ui)on  them  as  soon  as  funds  are 
available. 

No  appropriation  for  their  construction  has  yet  been  made. 

Apppopriatiou  asked  for  next  fiscal  year $50,000  00 

Batteries  on  Great  Hog  Island^  approaclies  to  the  harbor  of  Portlandy 
Maine. — The  object  of  these  earthworks  is,  with  batteries  designed  to  be 
placed  on  Cow  Island,  to  prevent  an  enemy's  occupation  pf  Casco  Bay 
and  to  guard  the  passages  from  it  to  Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  frinds  are 
available. 

No  appropriation  for  their  constrnotion  has  yet  been  made. 

Appropriation  asked  tor  next  fiscal  year $50,000  00 

DEFENSES  OF  POKTSMOUTH  AND  THE  NAVY-YAED  AT  KITTEEY. 

Fort  McClary^  Portsmouth  Harbor^  Neic  Hampshire^  in  charge  of  Lieut. 
€ol.  C.  E.  Blunt  J  Corps  of  Engineers. — This  work,  together  with  Fort  Con- 
stitution, opposite,  forms  the  inner  line  of  defense  to  the  mouth  of  the 
Piscataqua  Eiver  and  to  the  navy-yard  at  Kittery,  Me. 

The  original  fort  was  commenced  early  in  the  present  century.  An 
inclosed  barbette  work  was  commenced  in  1863,  but  has  not  been  com- 
pleted. 

The  work  remains  the  same  as  at  the  date  of  last  report,  no  operations 
having  been  carried  on  excei)t  for  the  necessary  care  and  preservation 
of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Constitution^  Portsinouth  Harbor^  yew  Hampshirej  in  charge  of 
Lieut,  Col.  C.  E.  Bluntj  Corps  of  Engineers. — This  work,  together  with 
Fort  McClary,  opposite,  forms  the  inner  line  of  defense  to  the  mouth  of 
the  Piscataqua  Kiver  and  to  the  navy-yard  at  Kittery,  Me. 

Extensive  modifications  are  required  for  the  casemated  work  at  this 
place  before  proceeding  with  its  construction.  Plans  for  an  exterior 
earthen  battery  for  heavy  rifled  guns  have  been  approved  by  the  Sec- 
retary of  War,  but  it  has  not  yet  been  commenced. 
iThe  condition  of  this  work  has  remained  unchanged  since  the  date  of 
the  last  Annual  Eeport,  no  operations  having  been  carried  on  except 
for  the  necessary  care  and  preservation  of  the  property. 

No  appropriation  was  made  for  the  fiscal  j'ear  ending  June  30,  1882. 
No  appropriation  askei  fo.  next  fiscal  year. 
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Battery  on  GerriMs  Island^  Portsmouth  Harbor ^  New  Hampshire^  in. 
charge  of  Lieut.  Col  C.  K  Blunty  Corps  of  Engineers, — This  earthwork^ 
with  the  one  opposite  on  Jerry's  Point,  rorms  the  outer  line  of  defense 
to  Portsmouth  Harbor  and  to  the  navj^-yard  at  Kittery,  Me.  It  was  com- 
menced in  1873. 

The  work  remains  in  the  same  incomplete  condition  reported  at  the 
close  of  the  last  Hscal  year. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the  Board 
of  Engineers  for  Fortifications  and  approved  by  the  Secretary'  of  War, 
but  are  only  partially  executed. 

An  appropriation  is  asked  for  constructing  the  operating  room  and 
gallery  for  tori>edo  cables  and  continuing  work  on  the  battery  proper. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $36,000  00 

Battery  on  Jernfs  Pointy  Portsmouth  Harbor^  New  Hampshire^  in  charge 
of  Lieut.  Col.  (J.  E.  Blunt j  Corps  of  Engineers. — This  earthwork  is  on  the 
western  side  of  the  entrance  to  the  harbor  of  Portsmouth,  New  Hamp- 
shire, and  with  the  battery  at  Grerrish's  Island  on  the  opposite  side  of 
the  entrance,  forms  the  outer  line  of  defense  to  that  harbor  and  to  the 
navy-yard  at  Kittery,  Me.    It  was  commenced  in  1873. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War,  but  are  only  partially  executed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year ^'jO.OOO  OO 

DEFENSES  OF  BOSTON  AND  THE  NAVY-YAED  AT  CHARLESTOWN. 

Fort  Warren^  Boston  Harbor.  Massachusetts^  in  charge  of  Col,  Henry  W. 
Benham,  Corps  of  Engineers. — This  important  casemated  work  on  George's 
Idand,  commenced  m  1833,  is  for  the  defense  of  the  main  channel  of  en- 
trance to  Boston  Harbor,  and  commands  the  anchorage  of  Nantasket 
Boads. 

From  want  of  funds  operations  have  been  confined  to  a  general  care  and 
oversight  of  the  property  stored  at  this  post,  with  such  minor  repairs  as 
the  allotment  from  the  general  appropriation  for  the  preservation  and 
repair  of  fortifications  would  permit.  These  repairs  consisted  of  a  re- 
plastering  of  the  concrete  roof  of  the  new  magazine  in  the  parade  of 
bastion  B,  and  the  relaying  of  part  of  the  brick  wall  closing  its  inner 
end.  Repairs  were  also  made  to  the  earth  slopes  of  the  ravelin,  and  to 
all  of  the  main  surface  drains.  The  new  exposed  iron-work,  such  as  pin- 
tles, traverse  circles,&c.,  has  been  scraped  and  painted,  and  some  needed 
temporary  repairs  have  been  made  to  the  engineer  buildings. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  is  essentially 
the  same  as  at  the  date  of  my  last  report.  The  defects  in  the  scarp  of 
front  II.,  and  the  injuries  to  the  unfinished  concrete  masonr>^  of  bastion 
E,  still  continue,  and  will  probably  increase  j  but  an  attempt  at  tempor- 
ary repairs  is  judged  to  be  injudicious  at  this  time. 
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An  appropriation  is  asked  for  the  modification  and  completion  of  the 
work  according  to  plans  prepared  by  the  Board  of  Engineers  for  Forti- 
fications. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and  j 
repair,  as  far  as  was  possible  witli  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year ^100,000  00 

Battery  at  Long  Island  Head,  Boston  Harbor ,  Massachusetts^  in  charge 
of  Col,  Henry  W,  Benham^  Corps  q/'^n(7tweer».— This  earthwork  occupies 
an  important  position  in  the  oater  line  of  defense  for  Boston  Harbor, 
and  its  guns  bear  on  all  the  channels  of  entrance. 

It  was  commenced  in  1871,  and  was  designed  for  the  reception  of  the 
heaviest  modern  ordnance.  Nothing  has  been  done  in  construction 
since  the  fiscal  year  1875-'6  for  want  of  appropriations,  and  the  work, 
the  plans  of  which  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications  and  approved  by  the  Secretary  of  War,  is  in  an  unfinished 
-condition. 

Owing  to  the  want  of  an  appropriation,  no  active  operations  have  been 
under  way;  but  some  Hmall  repairs  have  been  made  to  the  engineer 
buildings,  and  the  new  iron  15-inch  gun  carriages  and  chassis  have  been 
scraped  and  painted,  as  have  also  the  pintles  and  traverse  circles  of  the 
gun  platforms. 

The  condition  of  the  work  at  the  close  of  the  year  is  essentially  the  same 
as  at  the  date  of  my  last  report.  Certain  minor  repairs  to  the  masonry, 
&c.,  are  needed,  which  could  be  made  advantageously  during  the  present 
fiscal  year. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinjr  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  Winthrop^  Boston  Harbor^  Massachusetts^  in  charge  of  Col.  Henry 
TF.  Benhanij  Corps  of  Engineers, — This  work,  on  Governor's  Island,  is 
one  of  the  works  forming  the  inner  line  of  defense  for  Boston  Harbor. 

The  present  work  was  commenced  in  18U,  and  consists  of  a  central 
casematfed  keep  and  exterior  earthen  batteries. 

With  the  exception  of  slight  repairs  to  the  earth  slopes,  drains,  and 
buildings,  and  the  repainting  of  all  the  exposed  iron  work  of  the  new 
gun  platforms,  no  operations  have  been  undertaken  during  the  year, 
owing  to  the  Want  of  funds. 

The  work  remains  in  essentially  the  same  condition  as  at  the  date  of 
my  last  report,  and  will  be  in  as  good  order  as  when  active  operations 
were  suspended  in  1876,  if -certain  small  repairs,  intended  to  be  made 
during  the  present  fiscal  year,  have  been  completed.  The  mortar  bat- 
tery is  intended  for  six  or  twelve  mortars.  All  of  the  gun  platforms  of 
this  fort,  with  the  exception  of  the  eleven  in  the  exterior  tower  battery, 
are  now  ready  for  their  armament. 

The  necessities  for  the  sea-walls,  heretofore  recommended  for  the  pro- 
tection of  the  east  blntf  of  this  island  and  on  the  south  of  the  main  work, 
are  more  and  more  apparent  everv  year.  Thev  are  estimated  to  cost 
$30,000  and  $25,000,  respectively. ' 
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The  plans  of  this  fort  have  been  modified  by  the  Board  of  Engineers 
for  Fortifications  for  the  reception  of  modern  ordnance,  and  they  have 
been  partially  executed,  but  no  work  has  been  done  since  the  fiscal  year 
1875-76  tor  want  of  appropriations. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose;  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  Independence^  Boston  Harbor,  Massaehttsetts,  in  charge  of  Col. 
Henry  W.  Benham^  Corps  of  Bngineera.— This  casemated  work,  situated 
on  Castle  Island,  is  one  of  the  inner  line  of  defenses  for  the  harbor  of 
Boston. 

The  present  work  was  commenced  in  1833. 

Active  operations  have  again  been  suspended  during  the  entire  year 
from  want  of  a  specific  appropriation.  Small  repairs  to  the  dopes, 
drains,  and  buildings  were  made  from  time  to  time  when  necessary,  and 
the  iron-work  of  the  new  15-inch  gun  platforms  was  scraped  and  painted. 

The  work  remains  in  about  the  same  condition  as  at  the  date  of  the 
last  report,  and  with  some  contemplated  repairs  to  the  slopes  and  ex- 
X)0sed  masonry  would  be  ftdly  in  as  good  order  as  at  the  close  of  active 
operations  in  1876,  with  the  exception  of  one  gun  platform  in  the  east 
exterior  battery,  on  a  made  embankment,  which  has  settled  so  as  to 
require  resetting. 

The  plans  of  this  work  have  been  modified  by  the  Board  of  Engineers 
for  Fortifications  for  the  reception  of  modern  heavy  ordnance,  and  they 
have  been  partially  executed,  but  no  work  has  been  done  since  the  fiscal 
year  1875'-76,  on  account  of  want  of  appropriations. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

DEFENSES  OF  NEW  BEDFORD. 

Fort  at  Claries  Point,  New  Bedford  Harbor,  Massachusetts,  in  charge  of 
Lieut.  Col.  O.  K.  Warren,  Corps  of  Engineers. — This  casemated  work, 
commenced  in  1857,  commands  the  entrance  of  the  harbor  of  New  Bed- 
ford. 

Plans  for  new  earthen  batteries  for  modern  heavy  guns  have  been  com- 
pleted by  the  Board  of  Engineers  for  Fortifications,  and  work  can  be 
begun  as  soon  as  money  is  appropriated. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |30,000  00 

DEFENSES  OF  NARKAGANSETT  BAY. 

Fort  Adams,  Newport  Harbor,  Rhode  Island,  in  charge  of  Lieut.  Col. 
6.  K.  Warren,  Corps  of  Engineers. — This  large  and  important  work^ 
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commenced  in  1824,  defends  the  harbor  and  city  of  Newport,  and  com- 
mands the  principal  passage  to  Narragausett  Bay,  one  of  the  best  road- 
steads on  the  coast. 

The  preparatory  work  for  the  construction  of  the  new  exterior  earthen 
battery  for  modem  ordnance  (such  as  opening  roads,  draining  the 
grounds,  &c.)  having  been  all  completed,  rapid  progress  can  be  made  in 
construction  when  the  necessary  funds  are  appropriated.  This  impor- 
tant battery  at  the  end  of  the  fiscal  year  1876-'76  had  but  recently  been 
commenced,  in  accordance  with  plans  approved  by  the  Secretary  of 
War,  and  no  work  has  been  done  since  that  year  for  want  of  appropria- 
tions. Many  repairs  are  needed  to  the  main  work  and  to  the  perma- 
nent wharf. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  cuiTent 
fiscal  .year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $30,000"00 

Defenses  of  Dutch  Island,  western  entrance  to  Narra^ansett  Bay^  Rhode 
Island  J  in  charge  of  Lieut  vol  O.  K,  Warren^  Corps  of  Engineers. — ^These 
earthworks,  commenced  in  1863,  command  the  western  passages  to 
Narragansett  Bay. 

The  appropriation  asked  is  for  continuing  the  construction  of  barbette 
earthen  batteries  for  modern  ordnance,  ii^  accordance  with  plans  ap- 
proved by  the  Secretary  of  War. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general,  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40,000  00 

DEFENSES  OF  NEW  LONDON  HARBOR  AND  NAVY- YARD. 

Fort  Trumbully  New  London  Harbor y  Connecticut^  in  charge  ofMaj.  J. 
TT.  Barlow  J  Corps  of  Engineers. — ^This  fort,  commenced  in  1838,  is  situ- 
ated upon  the  west  bank  of  the  Thames  River,  about  two  miles  above 
its  mouth,  and  commands  the  channel  entrance  and  crosses  its  fire  with 
that  of  battery  Griswold,  upon  the  opposite  bank. 

It  is  a  casemated  work,  built  of  granite,  with  brick  arches,  and  there 
are  two  exterior  batteries,  one  at  the  southwest  of  the  fort  and  one  at 
the  northeast — a  new  battery. 

The  fort  was  probably  originally  sufficient  for  the  objects  in  view,  but 
is  now  inadequate  to  protect  the  city  of  New  London  from  capture,  and 
the  occupancy  of  the  harbor  by  a  hostile  fleet.  It  is  situated  upon  an 
interior  line,  which,  though  important,  should  not  be  solely  relied  upon. 
This  line  should  be  auxiliary  to  an  exterior  one  established  at  the  mouth 
of  the  river,  two  miles  below,  where  excellent  sites  for  works  suitable  for 
a  thorough  protection  of  the  harbor  ought  to  be  secured  without  delay. 

The  importance  of  this  harbor  in  case  of  a  foreign  war  cannot  be  over- 
estimated. It  is  readily  accessible  to  all  classes  of  vessels,  and  its  pos- 
session by  an  enemy  would  secure  to  him  the  control  of  Long  Island 
Sound  and  the  cities  upon  its  borders.  In  the  present  state  of  its  de- 
fenses the  capture  of  the  harbor  would  be  an  easy  matter,  and  its  recov- 
ery attended  with  enormous  cost. 
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With  a  small  sum  allotted  from  the  general  appropriation  for  preser- 
vation and  repair  of  fortifications,  the  twelve  recess  and  embrasure 
arches,  which  were  of  brick  and  much  deteriorated,  have  been  taken 
out  and  replaced  by  bSton  agglomerS,  The  parapet  of  the  main  work 
and  place  of  arms  has  been  repaired  by  adding  to  the  breast-high  wall 
a  course  of  6  by  6  inches  granite,  the  interior  slope  of  earth  being  con- 
nected at  the  back  of  this  Course,  so  as  to  give  sufficient  soil  for  the 
support  of  the  grass.  The  roads  have  been  improved  by  the  addition 
of  oyster-shells,  and  the  gutters  relaid  where  necessary.  The  portcullis 
has  been  put  in  working  order  without  the  necessity  of  removing  the 
shafts.  The  machinery  can  now  be  kept  in  good  condition  by  ordinary 
attention  on  the  part  of  the  garrison. 

The  recommendation  of  last  year  is  renewed,  that  an  d.ppropriation  of 
$40,000  be  made  for  the  next  fiscal  year,  to  be  applied  to  building  the 
south  exterior  battery  in  accordance  with  approved  plans. 

No  appropriation  having  been  made,  no  work  was 'done  at  this  fortiftca- 
tiou  during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possil>le  with  the  general  appropriation  made  for 
this  purpose,  aiid  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40,000  00 

Fort  Oristcoldj  New  London  Harbor^  Connecticut^  in  charge  of  Maj.  J.  TT- 
Barlow^  Corps  of  Engineers, — This  barbette  earthen  work,  commenced  in 
1840,  is  auxiliary  to  Fort  Trumbull  in  the  defense  of  New  London  Har- 
bor. It  occupies  an  important  site  upon  the  east  bank  of  the  Thames 
Kiver,  nearly  opposite  the  city  of  JSTew  London.  Its  guns  command  the 
channel  from  Delow  the  mouth  of  the  river  to  Winthrop's  Point,  above 
New  London,  and,  with  the  batteries  of  Fort  Trumbull,  give  a  cross-fire 
upon  the  entire  harbor.  Pyns  for  the  modification  of  this  earthwork, 
to  enable  it  to  mount  the  heaviest  modern  guns,  were  prepared  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War  in  1874,  but  for  want  of  ai>propriations  the  work  of  construction 
has  not  commenced. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  cnrrent 
fiscal  i^ear  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $25, 000  00 

DEFENSES  OF  NEW  HAVEN. 

Fort  Hale,  New  Haven  Harbor j  Connecticut^  in  charge  of  Maj  J.  W.  Bar 
low,  Corps  of  Engineers, — This  work,  on  the  east  side  of  the  harbor,  com- 
mands the  channel  of  entrance  and  is  the  only  defense  of  the  city  of 
Kew  Haven  against  a  naval  attack. 

The  fort  is  a  temporary  structure,  built  about  the  close  of  the  late  war, 
and  is  much  deteriorat;ed.  The  site  is  an  important  one,  and  should  be 
occupied  by  a  i)ermaiient  fort.  Fortifications  exterior  to  this  should 
also  be  built  near  the  old  light-house,  to  prevent  the  anchoring  of  an 
enemy's  fleet  at  the  mouth  of  the  harbor,  whence  he  would  be  able  to 
bombard  the  city.  The  wealth  and  commercial  importance  of  JSTew 
Haven  would  seem  to  warr<int  a  marked  improvement  in  the  character 
of  its  defenses,  involving  a  system  of  permanent  works  adequate  to  its 
thorough  protection  in  case  of  a  foreign  war. 

No  appropriation  was  made  for  the  fiscal  year  ending'June  30,  ld82. 
No  appropriation  asked  for  next  fiscal  year. 
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Fort  Schuyler^  East  RiveVy  New  TorJcy  in  charge  of  Lieut.  Col.  H.  L. 
Abboty  Corps  of  Engineers. — ^This  is  an  important  work  for  the  defense 
of  the  entrance  to  the  harbor  of  New  York  City  through  the  East  River. 
It  was  commenced  in  1833. 

Owing  to  the  want  of  funds,  nothiug  more  than  the  ordinary  care  of 
the  property  has  been  possible  during  the  past  year. 

The  condition  of  the  several  batteries,  &c.,  remains  the  same  as  stated 
in  the  annual  report  of  last  year,  since  which  time  no  change  has  occurred, 
except  the  gradual  deterioration  consequent  upon  exposing  unfinishea 
work  to  the  action  of  the  weather.  The  completion  of  the  barbette  tier 
of  the  main  work  is  greatly  to  be  desired  to  check  this  progress  and  to 
put  the  fort  into  a  condition  to  receive  its  new  armament  promptly  in 
<5ase  of  war.  The  completion  of  the  parados  of  the  10-gun  earthen  bat- 
tery— a  work  requiring  time — ^for  a  like  reason  should  not  be  delayed. 

The  necessity  of  immediately  resuming  wor^  at  this  place  is  suffi- 
ciently set  forth  in  the  remarks  upon  the  fort  on  Willets  Point,  which 
co-operates  with  Fort  Schuyler  in  the  defense  of  the  Bast  River  entrance 
of  Kew  York  Harbor. 

The  sum  asked  ($150,000)  is  urgently  needed  to  complete  the  exten- 
sion of  the  barbette  tier  of  the  main  work  and  other  modifications  de- 
signed to  give  room  for  a  modern  armament ;  to  repair  the  sea-wall,  and 
to  continue  the  parados  of  the  10-gun  earthen  battery  as  far  as  the  funds 
will  permit. 

Time  is  essential  to  this  work,  and  if  left  until  the  breaking  out' of  war 
the  position  could  not  be  properly  defended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  vras  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |150, 000  00 

Fort  at  ^V^llets  Pointy  eastern  entrance  to  New  York  Uarbor^  in  charge 
of  lAeut.  Col.  U.  L.  Abboty  Corps  of  Engineers. — This  fort,  which  was 
commenced  in  18G3,  is  designed,  together  with  Fort  Schuyler,  to  close 
the  harbor  of  New  York  City  against  approach  from  Long  Island  Sound. 
In  former  years  the  natural  obstructions  at  Hell  Gate,  the  location  of  the 
navy -yard  and  of  the  great  commercial  interests  near  the  southern  end 
of  Manhattan  Island,  and  the  limited  range  of  artillery,  all  combined  to 
make  this  channel  of  nmch  less  importance  to  the  defense  than  that 
through  tbe  Narrows;  and  the  armament  and  emplacements  were  ac- 
cordingly planned  on  a  smaller  scale.  The  modern  increase  in  range 
and  power  of  artillery,  the  growth  of  the  city  toward  the  north,  and  the 
improvements  at  the  Hell  Gate  channel,  have  thus  done  relatively,  more 
to  uncover  New  York  City  on  this  side  than  on  the  other;  and  prompt 
attention  is  now  demanded  to  prepare  for  even  a  respectable  defense 
against  any  fleet  likely  to  be  used  in  attacking  the  city. 

In  the  present  state  of  the  defenses  the  torpedo  lines  could  not  be 
properly  protected,  nor  could  the  works  needful  for  the  purpose  be  con- 
structed in  haste.  The  site  is  contracted,  and  the  concrete  needftil  for 
gun  platforms  cannot  be  subjected  to  heavy  shocks  when  newly  laid.  It 
requires  time  to  harden,  and  it  cannot  be  laid  in  freezing  weather.  Time 
is  absolutely  essential  to  proper  preparation.  It  will  be  a  fatal  mistake 
to  suppose  either  that  the  work  can  be  done  promptly  at  the  beginning 
of  a  war  or  that  the  channel  can  be  effectively  closed  by  torpedoes  iu 
the  present  state  of  the  forts. 
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Fortunately,  much  work  has  already  been  done  upon  the  new  earth- 
works planned  since  the  war,  and  a  moderate  sum  would  add  greatly  to 
their  present  value.  The  principal  part  of  the  grading  and  sodding  is 
done,  and  all  but  three  of  the  traverse  magazines  are  serviceable. 

The  stpne  fort,  being  in  an  unfinished  condition,  is  gradually  deteriora- 
ting from  the  exposure  to  the  weather ;  and  it  is  very  desirable  that  the 
second  tier  arches  should  be  turned  and  asphalted  to  protect  the  case- 
mates, which,  in  an  emergency,  would  be  of  much  value  to  the  defense. 
This  is  doubly  important  since  the  armament  has  been  placed,  in*  posi- 
tion and  requires  to  be  kept  covered  with  paulins,  on  account  of  the 
leakage  upon  them. 

Nothing  but  the  simple  care  of  the  works  has  been  possible  during 
the  past  year.  The  funds  have  been  onlv  sufficient  for  absolutely  nec- 
essary repairs,  which  have  included  the  extensive  earthen  slopes,  the 
sea-wall,  the  engineer  wharf,  temporary  buildings,  tools  and  implements, 
and  the  steam  engine  and  boilers. 

An  appropriation  is  desired  to  complete  the  parapet  of  the  middle 
(earthen)  battery,  to  construct  three  service  magazines,  and  to  prepare 
platforms  for  twenty  guns. 

No  appropriation  having  been  made,  no  >vork  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  wa^  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $80, 000  00 

Defenses  of  Governor's  Island^  New  TorJc  Harbor,  in  charge  of  Col. 
Henry  W.  Benham,  Corps  of  Engineers, — These  works  are  Fort  Columbus, 
Castle  Williams,  South  Battery,  and  New  Barbette  Battery.  They, 
with  Fort  Wood,  on  the  opposite  side  of  the  channel,  defend  the  en- 
trances to  the  East  Eiver  and  the  Hudson  Eiver.  The  fortifications  on 
Governor's  Island  were  commenced  in  1831. 

The  exterior  heavy  earthen  batteries  are  as  yet  unfinished,  and  a  new 
sea-wall  on  the  shore,  in  rear  of  the  oflftcers'  quarters,  is  very  greatly 
needed. 

During  the  last  fiscal  year  the  scarp-wall  of  Castle  Williams  has  been 
color-washed  by  the  garrison  with  the  material  furnished  by  the  Engi- 
neer Department  in  December,  1879 ;  and  the  asphalted  felting  with 
which  the  terreplein  of  this  castle  was  covered  in  the  latter  part  of  the 
«ame  year  has,  no  doubt,  answered  the  purpose  intended,  as  no  com- 
plaints about  leakages  there  have  reached  me  thus  far. 

In  the  annual  report  for  the  year  1877,  estimates  were  made  for  an  ex- 
tension of  the  sea-wall  on  the  west  side  of  the  island,  and  for  surface- 
drains  in  the  moat  of  Fort  Columbus.  The  recommendations  then  made 
are  repeated.  The  shore-line  along  the  southeast  part  of  the  island, 
back  of  the  range  of  oflficers'  quarters,  between  the  South  Battery  and 
the  main  wharves,  is  without  protection,  and  is  irregularly  broken  down 
by  the  wavsh  of  the  waves  in  storms,  while  in  front,  or  outward  from  the 
shore,  a  shoal  extends,  bare  at  low- water,  to  the  distance  of  100  feet  to 
200  feet,  which,  from  its  position  in  the  eddy  between  the  Buttermilk 
Channel  and  the  liudson  Kiver,  receives  the  drift  and  carrion  offal  of 
the  river,  making  it  very  oifensive  and  injurious  to  the  health  of  the 
garrison  on  the  island. 

The  best  remedy  for  this,  and  a  necessity,  is  considered  to  be  a  sea- 
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wall  of  rounded  or  convex  line  of  short  faces,  running  out  upon  this 
shoal,  which,  without  indentations,  would  give  a  regular  current  and 
direction  to  the  water,  thus  tending  to  carry  off  aU  such  offensive  and 
deleterious  matter,  while  the  space  in  rear,  filled  uj),  as  it  might  be 
without  great  cost,  in  part  perhaps  by  the  garrison,  would  add  some 
acres  to  the  area  of  the  island,  where  every  yard  of  land  is  so  valuable. 
The  construction  of  this  wall  is  strongly  urged  by  Gen.  W.  S.  Hancock, 
commanding  Military  Division  of  the  Atlantic;  the  Engineer  officer  in 
charge  of  the  construction  and  repairs  of  the  defenses,  and  by  the  med- 
ical authorities  of  the  island. 

The  length  of  wall  required  would  be  about  1,800  running  feet,  and,. 
if  of  8  feet  height,  with  stone  facing  and  concrete  backing  and  founda- 
tion, would  cost,  as  near  as  can  be  estimated,  about  $20  per  running 
foot,  or  $36,000.  Adding  for  the  wall  on  the  west  shore,  the  cost  will  h^ 
about  $40,000. 

The  appropriation  asked  is  for  the  foreging  objects,  and  for  contin- 
uing the  construction  of  the  exterior  earthen  battery  for  heavy  ord- 
nance designed  by  the  Board  of  Engineers  for  Fortifications  for  thi& 
important  site,  and  approved  by  the  Secretary  of  War. 

No  Appropriation  haying  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiical  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possiole  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

(See  Appendix  No.  1.) 

Fort  Woodj  Bedlams  Island^  New  TorJc  Harbor^  in  charge  of  Col.  Senry 
W,  Benham^  Corps  of  Ungineers, — ^This  work,  commenced  in  1841,  forms 
one  of  the  mner  line  of  defenses  for  Kew  York  Harbor,  and  with  those 
on  (Governor's  Island  is  designed  to  close  the  entrances  to  the  East 
Rirer  and  the  Hudson  Eiver,  and  to  protect  New  York,  part  of  Brook- 
lyn, and  Jersey  City  from  bombardment. 

No  operations  have  been  under  way  during  the  year.  A  heavy  mod- 
em earthem  battery  designed  by  the  Board  of  Engineers  for  Fortifica- 
tions is  partially  buUt,  and  its  completion  would  finish  all  that  is  planned 
for  this  island. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  ^ear  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40,000  00^ 

Fort  Hamilton  and  additional  batterieSy  New  Yorlc  Harbor^  in  charge  of 
CoL  Henry  W.  Benhaniy  Corps  of  Engineers. — These  works,  commenced 
in  1824,  are  situated  at  the  Narrows  of  New  York  Harbor,  upon  the  Long 
Island  side. 

No  regular  appropriation  having  been  made,  the  operations  have  been 
confined  to  such  repairs  as  the  limited  allotment  for  this  fort  from  the 
general  appropriation  for  the  preservation  and  repair  of  fortifications 
would  allow.  The  larger  part  of  the  work  performed  was  done  with  the 
view  of  stopping  the  leakages  to  the  casemates  of  the  fort  proper,  to 
insure  drier  and  more  healthy  quarters  for  the  garrison. 

The  terreplein  of  the  channel  or  west  front,  which  leaked  to  a  great 
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extent,  caused  by  the  separation  of  the  parade  wall  from  the  arches,  and 
the,  in  many  places,  broken  brick  pavement,  has  been  supplied,  after 
the  mending  of  the  latter,  with  a  water-proof  cover  of  asphalted  felting 
and  gravel,  a  method  of  repair  which,  considering  its  cheapness^  seems 
to  work  very  w  ell,  and  which  may  answer  the  purpose  for  years  if  prop- 
erly taken  care  of. 

On  the  north  front  efforts  have  been  made  to  stop  the  leakages  in  the 
arches  over  casemates  2,  3,  and  4,  as  also  around  the  bases  of  all  those 
scarp-wall  chimneys  of  the  fort  which  hpd  not  already  been  repaired 
during  the  preceding  fiscal  year.  Eight  of  these  chimneys  were  entirely 
rebuilt. 

On  the  exterior  slope  of  the  15-inch  gun  battery  a  slide  of  about  120 
feet  in  extent,  and  the  fence  on  the  foot  of  the  same,  have  been  repaired, 
as  also  part  of  the  slope  of  entrance- way  leading  to  the  northern  maga- 
zine in  the  rear  of  this  battery. 

For  some  necessary  repairs  and  the  completion  of  earthen  batteries 
now  in  part  constructed,  in  accordance  with  plans  designed  by  the  Board 
of  Engineers  for  Fortifications,  and  approved  by  the  Secretary  of  War, 
an  appropriation  for  the  next  fiscal  year  is  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason.  s 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Mortar  Battery  at  Fort  Hamilton^  New  TorJc  Harbor j  in  charge  of  Col. 
Henry  W.  Benhamj  Corps  of  Engineers. — INTo  operations  were  carried  on 
during  the  past  fiscal  year. 

Some  little  work  yet  remains  to  be  done  on  this  battery  (which  was 
commenced  in  1871)  to  place  it  in  a  condition  to  receive  its  full  armament, 
as  projected  by  the  Board  of  Engineers  for  Fortifications.  The  cost  to 
finish  this  battery,  amounting  to  about  $1,100,  is  included  in  the  estimate 
for  Fort  Hamilton  and  additional  batteries. 

No  separate  appropriation  is  asked  for  this  work. 

Fort  Lafayette^  New  York  Harbor. — ^This  old  work,  commenced  in  1812, 
and  situated  on  a  shoal  at  the  Narrows  entrance,  occupies  the  best  of  all 
the  positions  for  the  defense  of  New  York  Harbor.  It  was  injured  by 
fire  in  December,  1868,  to  such  a  degree  as  to  make  it  practically  worth- 
less, unless  repaired  at  a  very  considerable  outlay ;  and  as  it  was  adapted 
to  guns  of  small  caliber  only,  it  was  not  thought  worth  while  to  restore 
it,  but  to  replace  it  by  a  construction  which  should  meet  the  demands  of 
modern  armaments. 

The  defense  of  New  York  Harbor  requires  a  new  work  on  this  shoal 
which  will  admit  of  the  mounting  of  80  to  100  ton  guns.  It  will  require 
several  years  in  building,  and  should  be  undertaken  without  delay. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and    • 
repair,  as  far  as  was  possilile  with  the  general  appropriation  made  for 
this  pnq>ose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $200,000  00 

Fort  Warfstcorthj  Staten  Island^  New  York  Harbor^  in  charge  of  Lieut. 
Coh  Q,  A.  QiUmorej  Corps  of  Engineers. — This  fort,  comiiieneed  in  1847, 
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is  situated  on  the  west  side  of  the  Narrows,  and  constitutes  a  part  of 
the  second  line  of  defense  of  the  southern  water  approach  to  New  York. 

It  is  an  inclosed  work,  built  of  granite,  containing  three  tiers  of  guns 
in  casemates,  and  one  en  barbette,  the  lower  tier  being  only  a  few  feet 
above  the  water-level. 

The  work,  in  connection  with  those  adjacent  to  it  on  either  side^  Fort 
Tompkins  and  the  two  Glacis  Batteries  on  the  hill  in  rear,  is  designed 
to  throw  a  heavy  concentrated  fire  on  vessels  approaching  or  attempt- 
ing to  pass  through  the  Narrows,  crossing  its  fire  with  that  from  Fort 
Hamilton  and  batteries  on  the  opposite  side  of  the  channel. 

During  the  past  year  the  10-inch  smoothbore  guns  in  the  first  tier 
were  replaced  by  8-inch  rifles. 

An  appropriation  of  $9,000  is  asked  for  next  fiscal  year,  to  be  ex- 
pended in  clearing  the  ditch  of  the  sand  washed  in  from  the  slope  of  the 
hill  in  rear,  in  painting  the  iron-work  in  the  embrasures,  in  pointing  the 
masonry  or  the  whole  work,  in  replacing  25  old  pintles  in  the  barbette 
gun-platform  with  new  4-inch  pintles,  and  in  covering  with  a  brick  arch 
the  reservoir  which  supplies  the  fort  with  water. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  bej'ond  its  protection,  x)reser\  ation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $9,000  00 

Fort  on  site  of  Fort  TompJcinSj  New  York  Harbor^  in  charge  of  Lieut 
Col.  Q.  A.  Oillmorey  Corps  of  Engineers. — This  work,  commenced  in  1858,. 
with  the  earthen  Glacis  Gun  Battery  on  its  left,  and  the  Glacis  Mortar 
Battery  on  its  right,  crowns  the  hill  in  rear  of  Fort  Wadsworth  and  the 
earthen  batteries  known  as  North  Cliff  Battery,  South  Cliff  Battery, 
Battery  Hudson,  and  the  South  Mortar  Battery. 

It  is  an  inclosed  pentagonal  work,  having  on  its  four  land  face«  two 
tiers  of  casemate  quarters,  a  deep,  dry  diteh,  and  a  heavy  battery  to 
resist  a  land- attack,  and  on  its  channel  front  seventeen  large  casemates 
for  storage  and  other  purposes.  It  mounts  its  channel-bearing  guns  en 
barbette.  It  is  intended  to  supply  quarters  for  the  garrison  and  aet  as  a 
keep  for  all  the  defensive  works  occupying  this  position.  Properly 
armed,  this  work  will  be  able  to  throw  a  heavy  fire  from  a  commanding 
position  upon  vessels  attempting  to  pass  through  the  Narrows. 

The  four  land  faces  were,  for  all  defensive  purposes,  finished  in  1865. 
In  December,  1869,  a  plan  giving  such  increased  depth  to  the  casemates 
that  heavy  rifled  guns  could  be  mounted  over  them  en  barbette  was 
adopted  and  carried  into  execution. 

Since  1876  the  work  has  been  in  readiness  to  receive,  on  temporary 
platfbrms,  all  the  heavj^  guns  intended  for  channel  defense.  With  funds 
supplied  in  part  from  other  sources,  the  floors  of  three  large  casemates 
on  the  channel  front  were  raised  to  the  proper  height,  and  the  casemates 
in  other  respects  were  prepared  for  the  storage  of  torpedo  cases. 

The  estimates  for  the  completion  of  Fort  Tompkins  comprise  10  per- 
manent gun-platforms  in  place  of  the  present  wooden  ones,  4  bonnets  on 
the  traverses  for  the  better  protection  of  guns  and  gunners,  and  finishing 
off  26  casemates  for  quarters,  and  11  large  casemates  on  the  channel 
front  for  storage  purposes.    The  appropriations  for  the  Glacis  Batter^^ 


30     REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 
DEFENSES  OF  NEW  YORK  AND  THE  NAVY- YARD  AT  BROOKLYN— 

Continued. 

and  the  North  Cliff  and  South  Cliff  Batteries  are  included  in  that  for 
Fort  Tompkins. 

No  appropriation  having  been  made,  no  work  wa^  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |75,000  00 

Olacis  Oun  Battery  [north  of  fort  on  site  of  Fort  Tomplcins)^  Staten  Island^ 
New  York  Harbor^  in  charge  of  Lieut.  Col.  Q,  A,  Oillmore^  Corps  of  Engi- 
neers.— ^This  earthen  barbette  battery,  built  in  1872,  is  designed  to  sup- 
plement the  barbette  fire  of  Fort  Tompkins.  It  has  been  in  readiness 
to  receive  its  armament  on  temporary  platforms  for  the  last  six  years, 
and  may  be  reported  as  finished,  although  some  little  work  remains  to 
be  done  to  the  magazine  doors  and  lamp  closets.  It  is  provided  with  tim- 
ber gun-platforms  and  ample  magazine  room. 

The  cost  of  substituting  stone  for  the  timber  gun  platforms,  and  rais- 
ing them  breast  high,  in  all  amounting  to  $8,250,  is  included  in  the  esti- 
mate for  fort  on  site  of  Fort  Tompkins.  No  separate  appropriation 
asked  for  this  work. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Qlads  Mortar  Battery  {south  of  fort  on  site  of  Fort  Tompkins),  Staten 
Island,  New  York  Harbor,  in  charge  of  Lieut  Col.  Q.  A.  GUlmore,  Corps 
of  Engineers. — This  battery,  built  in  1872  and  1873,  is  intended  to  throw 
a  powerful  vertical  fire  upon  vessels  approaching  or  attempting  to  pass 
through  the  Narrows.  It  is  provided  with  ample  storage  and  service 
magazine  room,  and  is  ready  for  service,  although  a  little  work  yet  re- 
mains to  be  done  to  the  magazine  lamp  closets,  and  t^e  principal  maga- 
zine requires  to  be  lined  with  wood. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gene- 
ral head  of  sea- coast  mortar  batteries. 

Battery  Hudson,  Staten  Island,  New  York  Harbor,  in  charge  of  Lieut, 
Col.  Q.  A.  Oillmore,  Corps  of  Engineers. — ^This  work,  built  in  1841  to 
1843,  and  the  North  Cliff  and  South  Cliff  Batteries  occupy  the  slope 
of  the  hill  between  the  fort  on  site  of  Fort  Tompkins  and  the  water,  and 
are  able  to  bring  a  powerful  direct  fire  upon  the  channd  leading  up  to 
and  through  the  Narrows. 

For  want  of  funds  no  work  except  that  of  preservation  and  repair 
has  been  done  since  the  close  of  the  fiscal  year  ending  June  30,  1876. 
One  of  the  new  platforms  was  constructed  for  King's  depressing  car- 
riage and  a  15-inch  smooth-bore  gun  mounted  thereon. 

The  work  necessary  for  the  completion  of  this  battery  comprises  12 
new  permanent  gun-platforms  in  place  of  old  ones,  the  construction  of 
a  new  breast-height  wall  in  front  of  some  of  the  platforms,  and  raising 
the  wall  to  a  higher  level  in  front  of  others,  the  construction  of  bon- 
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Qeto  on  the  traverses,  and  the  placing  of  a  wooden  lining  in  one  of  the 
principal  magazines. 

No  appropriation  haviDg  been  made,  no  work  was  done  at  this  fortifica- 
tion dnriD^  the  last  fii»Dal  year  bevond  it«  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year 32^»00O  00 

South  Mortar  Battery  (in  rear  of  Battery  Hudson  Extension)^  Staten 
hlandj  New  York  Harborj  in  charge  of  lAeut,  CoL  Q.  A.  Oillmore^  Corps 
of  Engineers. — This  battery,  commenced  in  1872,  is  situated  soath  of 
Fort  Tompkins  and  directly  in  rear  of  Battery  Budson  Extension.  It 
18  designed  to  throw  a  heavy  vertical  fire  upon  vessels  approaching  the 
Narrows  from  the  lower  bay.  Since  1873  no  appropriation  has  been 
made  for  it.  The  work  necessary  for  its  completion  consists  in  construct- 
ing and  laying  eight  timber  mortar  platforms,  and  in  fitting  up  the  inner 
magazines  with  doors  and  lamp  closets.  Estimated  cost  of  completing 
the  work,  $9,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  «6  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gen^ 
eral  head  of  sea-coast  mortar  batteries. 

North  Cliff  Battery^  Staten  Island^  New  York  Harbor^  in  charge  of  Lieut. 
CoL  Q.  A.  Gillmore^  Corps  of  Engineers. — ^This  earthen  gun  battery,  which 
was  commenced  in  1862,  is  located  north  of  Fort  Wadsworth,  on  the 
slope  of  the  hill  between  Fort  Totnpkins  and  the  water.  It  is  designed 
to  throw  a  direct  fire  upon  vessels  attempting  to  pass  through  the 
yarrows.  It  was  intended  for  an  armament  of  15-inch  smooth-bore 
guns  or  corresponding  rifles,  and  was  provided  with  two  storage  maga- 
zines, one  large  bomb  proof  shelter,  and  five  traverses  between  guns, 
two  of  them  containing  service  magazines.  Under  a  modification  ap- 
proved December  8, 1869,  the  bomb-proof  shelter  was  suppre^ed  and 
some  traverses  and  service  magazines  between  the  gnns  were  added, 
the  number  of  guns  being  necessarily  reduced  thereby. 

The  lo-iiich  gun  which  occupied  platform  No.  1  was  dismounted  and 
sent  away. 

The  cost  of  finishing  this  battery^  by  substituting  six  stone  gun-plat- 
forms for  those  of  timber,  constructing  six  breast-height  walls,  two  bon- 
nets on  the  traverses,  lining  the  two  principal  magazines  with  wood, 
thickening  the  parapet,  and  constructing  a  rough  sea-wall  at  the  foot  of 
the  exterior  slope,  amounting  in  the  aggregate  to  $35,000,  is  included 
in  the  estimate  for  fort  on  site  of  Fort  Tompkins. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  maae  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

South  Cliff  Battery^  Staten  Island^  New  York  Harbor^  in  charge  of  Lieut, 
Col.  Q,  A  OiUmore^  Corps  of  Engineers. — ^This  earthen  gun  battery,  occu- 
pying the  slope  of  the  hill  between  Fort  Tompkins  and  the  water  directly 
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south  of  Fort  Wadsworth,  was  built  in  1858  to  1861  for  15-inch  guns  or 
corresponding  rifles,  and  was  provided  with  two  storage  and  two  service 
magazines.  In  December,  1869,  modifications  were  ordered,  adding  four 
new  traverses,  inchiding  two  traverse  magazines,  by  which  the  number 
of  guns  was  necessarily  reduced. 

All  the  gun-platforms  required  by  the  new  plan  are  in  serviceable  con- 
dition, although  only  two  of  them  are  supplied  with  a  6-inch  pintle.  All 
the  other  pintles  are  5  inches  in  diameter.  Much  work  remains  to  be 
done  on  the  magazines  and  traverses. 

The  cost  of  finishing  the  battei'y,  comprising  the  completion  of  four 
traverses,  the  construction  of  one  new  traverse  magazine,  adding  to  the 
thickness  of  the  parapet,  building  a  rough  sea-wall  at  the  foot  of  the 
exterior  slope,  lining  the  two  principal  magazines,  and  putting  in  new 
6-inch  pintles,  amounting  in  the  aggregate  to  $37,000,  is  included  in  the 
estimate  for  fort  on  slt«  of  Fort  Tompkins. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  je»T  beyond  its  protection,  preservation,  and 
repair  as  Far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Fort  at  Sandy  Hook,  New  Jersey^  in  charge  of  Col.  Henry  ir.  BenhntUy 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1857,  com- 
mands the  southern  approaches  by  sea  to  the  harbor  and  city  of  New 
York,  and  is  also  designed  to  prevent  the  occupation  of  the  Lower  New 
York  Bay  as  an  anchorage  by  an  enemy's  fleet. 

No  operations  have  t^en  carried  on  for  several  years  past,  and  the 
work  remains  in  essentially  the  same  condition  as  at  the  date  of  last 
annual  report. 

Owing  to  the  want  of  a  regular  appropriation  for  this  work,  there  have 
been  no  active  operations  during  the  past  fiscal  year.  The  sums  al- 
lotted from  the  amount  appropriated  for  the  general  preservation  and 
repair  of  fortifications  have  been  expended  in  the  care  and  oversight  of 
the  military  reservation  and  the  public  property  stored  here,  with  such 
repairs  to  storehouses  and  other  engineer  buildings  as  were  found  to  be 
necessary  for  their  safety  and  preservation;  a  small  amount  being  also 
used  in  the  repairing  of  the  broken  ends,  and  the  refilling  of  that  part 
of  the  sand-box  bulkhead  still  remaining  in  position. 

The  condition  of  the  fort  itself  is  essentially  the  same  as  for  several 
years  past:  and  as  to  the  works  of  protection  to  the  shore  east  of  the 
fort,  I  would  state  that  about  500  feet  of  the  sand-box  bulkhead,  con- 
structed in  the  earlier  part  of  the  year  1878,  still  remains  standing  in 
a  comparatively  good  condition,  commencing  opposite  the  southeast 
bastion  at  a  point  160  feet  south  of  the  shoulder  angle,  and  running 
thence  southeast  to  within  100  feet  of  the  canal-boat  jetty  No.  1 ;  the 
land  end  of  which  latter  being  about  650  feet  east  from  the  salient  of 
the  southeast  bastion.  The  concrete  jetties  built  on  this  shore  in  former 
years  are,  with  the  excei)tion  of  the  canal-boat  jetty  mentioned,  so  much 
reduced  by  the  incessant  wash  of  the  sea  as  to  render  them  i)ractically 
useless ;  and  nothing  now  remains  of  the  two  brush  jetties  Nos.  3  and 
8,  to  the  north  of  the  concrete  jetties. 

But  still  the  changes  on  this  beach  do  not  indicate  any  great  varia- 
tions from  a  certain  approximately  stable  bank,  or  high- water  line,  as 
the  surveys  for  many  years  past  seem  to  show,  the  sand  washed  away 
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at  one  time  being  generally  replaced  at  another  in  early  succeeding 
gtomm. 

This  work  is  the  most  advanced  of  all  the  defenses  of  the  southern 
approaches  by  sea  to  the  harbor  and  city  of  New  York.  The  channel 
of  entrance  opposite  the  Hook  is  more  than  a  mile  wide,  and  of  depth 
saffieient  for  the  largest  and  most  powerful  armored  vessels  yet  built 
or  designed.  The  occupation  by  an  enemy's  fleet  of  the  capacious  bay 
just  within  the  Hook  would  prevent  all  egress  from  the  harbor  south- 
ward to  the  sea,  and  effectually  seal  up  the  main  outlet  from  the  City. 
The  modification  and  completion  of  this  important  work  for  the  recep- 
tion of  the  hea\iest  modern  rifled  guns,  protected  by  impenetrable  iron 
armor,  and  the  protection  of  the  site  against  encroachments  by  the  s^, 
are  of  very  great  importance,  and  an  appropriation  therefor  is  urgently 
recommended. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dorinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witb  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  ,the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $150,000  00 

DEFENSES  OF  PHILADELPHIA,  AND  LEAGUE  ISLAND  NAVY-YABD. 

Fini  Mifflin^  Delaware  River ^  Pennsylvania^  in  charge  of  Col.  J,  N.  Ma- 
eombj  Corps  of  Engineers, — This  fort,  built  in  1779,  is  situated  on  the 
right  bank  of  the  Delaware  Eiver,  below  its  confluence  witii  the  Schuyl- 
kuL  It  guards  the  approaches  to  the  port  of  Philadelphia  and  tiie 
League  I^and  navy-yara,  and  is  the  only  work  of  the  projected  line  of 
interior  works  for  the  defense  of  the  Delaware  yet  built  or  commenced. 

The  site  of  the  fort  is  diked  to  protect  it  from  overflow  at  high-water 
The*  Back  Channel  -was  formerly  navigable  for  vessels  drawing  16  feet. 
Mid  was  occupied  by  British  war- vessels  in  the  capture  of  Fort  Mifflin 
in  1777,  but  is  now  a  drain  only.  The  main  ship-channel,  with  a  prac- 
ticable low-water  depth  of  29  feet,  passes  within  700  yards  of  the  fort, 
and  the  improvement  of  the  Delaware  navigation  now  in  progress  per- 
uits  the  passage  of  ships  drawing  27  feet. 

In  its  present  condition  it  is  incapable  of  eflfective  operations  against 
modem  ordnance  and  ships  of  war.  It  will  be  necessary  to  make  exten- 
sive alterations  in  the  main  work,  and  to  supplement  these  with  heavy 
earthen  batteries  above  and  below. 

Under  the  approved  plans  of  the  Board  of  Engineers  for  Fortiflea- 
tions,  the  preparation  of  exterior  earthen  works  to  receive  heavy  guns 
▼as  commenced,  but  since  1875  no  appropriations  have  been  made,  and 
the  work  is  in  the  incomplete  condition  which  was  reported  last  year. 

Ol)erations  during  the  last  fiscal  year  have  been  confined  to  the  gen- 
eral care  and  preservation  of  thfe  work,  viz,  cleaning  the  moat  5  making 
needed  repairs  at  interior  end  of  main  sluice ;  to  breast-height  wall  in 
Hiain  works  and  demilune,  and  constructing  temporary  covering  of  lum- 
ber to  12  gun-platforms. 

Should  appropriations  be  made  for  1882-'83,  the  plans  already  prepared 
would  be  pursued  in  the  following  work : 

Constracting  torpedo  casemate-gallery;  completing  exterior  ear  hen 
battery;  constructing  earthen  battery  on  north  face  of  demilune;  con- 
3  E 
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stmcting  an  earthen  battery  on  south  face,  with  two  traverses ;  com- 
mencing  storage  magazine  for  exterior  earthen  battery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinc  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witn  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  woric  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $90,000  00 

Mortar  Battery  at  Fort  Mifflin^  Pennsylvania^  in  charge  of  Col.  J.  2f. 
Maoonibj  Corps  of  Engineers. — The  site  of  this  battery  is  on  the  reclaimed 
land  west  of  the  main  work  and  north  of  tlie  unfinished  gfun-battery. 
Operations  for  its  construction  commenced  in  1871  and  continued  till 
near  the  close  of  the  fiscal  year  ending  June  30, 1874,  ffluice  which  time 
work  has  remained  suspended  for  want  of  funds. 

This  battery,  the  plans  of  which  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  remains  in  an  unfinished  condition,  and  is 
suffering  from  exposure. 

No  appropriation  having  heen  made,  no  work  was  done  at  this  fortifica- 
tion dorinff  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  lar  as  was  possible  with  the  general  appropriation  niaae  for 
this  purpose,  and  no  other  work  is  contemplated  during  ^he  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gen- 
eral nead  of  sea-coast  mortar-batteries. 

Site  for  d^enses  at  Bed  Ba/nJ^^  New  Jersey^  in  charge  of  Col.  J.  Jf.  Ma^eombj 
Corp^  of  Engineers. — ^This  site,  covering  about  100  acres  on  the  New 
Jersey  bank  of  the  Delaware,  nearly  opposite  Tott  Mifflin,  was  pur- 
chased in  1872  with  the  intention  of  constructing  thereon  an  earthen 
barbette  work,  which,  in  conjunction  with  the  works  at  Fort  Mifflin, 
j^^toold  constitute  the  inner  line  of  defense  for  Delaware  Biver.  Bea 
!Bsmk  was  the  site  of  a  Bevolutionary  work  named  Fort  Mercer,  which 
successfully  resisted  an  attack  by  1,200  Hessians  under  Count  Donop 
on  the  21st  of  October,  1777. 

No  appropriation  has  been  made  for  this  work.  The  site  is  an  impor- 
tant one,  on  a  bluff  commanding  the  channel  at  short  range.  Its  ocea^ 
pation  by  a  suitable  armament  is  indispensable  to  any  attempt  to  defend 
the  port  of  Philadelphia. 

The  property  remains  in  charge  of  a  keeper,  and  some  necessary 
repairs  to  the  dike  protecting  the  lower  portion  bordering  Woodbury 
Creek  were  made  during  the  last  year. 

Ko  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Belatcarey  Delaware  Biver,  Delaware,  in  charge  of  Col  J.  JV. 
Macomij  Corps  of  Engineers. — Fort  Delaware,  on  Pea  Patch  Island^ 
about  42  miles  below  Philadelphia,  constitutes,  with  the  batteries  on  the 
New  Jersey  and  Delaware  shores,  the  outer  line  of  defenses  for  t)ie  Del- 
aware Kiver.  The  main  ship-channel  passes  to  the  eastward,  its  fur- 
ther 24-foot  curve  being  within  1,000  yards  of  the  fort 

The  work  of  modifying  this  casemated  fort  (the  masonry  of  which 
was  commenced  in  1852)  to  adapt  it  to  the  greater  size  and  power  of 
modern  ordnance  has  remained  suspended  since  1876  for  want  of  appro- 
priations, and  the  fort  and  island  are  substantially  as  reported  last  year. 

Pea  Patch  Island  is  only  protected  tlgainst  the  river  by  dikes  which 
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Oe  sUirm  of  October,  1878,  proved  to  be  inadeqnate.  They  should  be 
nised  at  least  2  feet  and  proportionably  strengthened. 

During  the  past  year  the  wooden  wharf  on  the  eastern  side  of  the 
idand  has  been  thoroughly  repaired;  the  deposit  of  mud  in  the  moat 
has  heen  nearly  cleaned  out,  and  some  repairs  have  been  m^e  to  the 
temporary'  buildings  and  to  the  boats. 

The  breast-height  wall  of  the  barbette,  the  retaining  walls  of  the 
magazine  traverses,  the  parade  walls,  the  barracks  and  officers'  quarters, 
the  southern  wharf,  and  the  temporary  buildings  outside  the  fort,  all 
need  extensive  repairs.  The  stone  wharf  oik  the  eastern  side  remains 
unfinished.  To  restore  the  healthfulness  of  the  island,  the  cleaning  of 
the  moat  and  ditches  should  be  completed,  and  the  decaying  material, 
Mattered  over  its  surface  by  the  inundation  of  1878,  should  be  thor- 
oughly cleared  up.  The  dikes  are  in  good  condition,  but  their  height 
is,  as  before  stated,  insufficient  for  ftdl  protection. 

Fort  Delaware  was  designed  to  be,  and  is,  the  main  defense  of  the 
Delaware  Biver,  but  it  is  not  in  a  condition  to  cope  with  modern  ships 
at  war.  Extensive  modifications  are  imperatively  necessary,  and  an 
s^propriation  therefor  is  urgently  recommended. 

1X9  apfFropriAtion  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinff  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  maae  for 
this  porpoee,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriatioii  asked  for  next  fiaoal  year $75,000  00 

Battery  at  FiniCs  Point  Delaware  River ^  New  Jersey,  in  charge  of  Col. 
J.  y.  Maeamby  Corps  of  Engineers. — This  is  designed  to  be  a  powerful 
earthen  barbette  battery,  and  forms  the  left  of  the  outer  line  of  defenses 
across  the  mouth  of  the  Delaware  Biver. 

It^  construction,  in  accordance  with  plans  prepared  by  the  Board  of 
Engiseers  for  Fornfications,  and  approved  by  the  Secretary  of  War,  was 
bei^  in  1872.  It  is  only  partially  completed,  no  appropriation  having 
been  made  for  it  since  the  appropriation  for  the  fiscal  year  1875-'76. 
From  its  unfinished  condition,  and  the  insufScient  protection  against 
the  river  fiimished  by  the  dikes  and  sea-wall,  the  work  suffers  yearly 
from  deterioration.  The  storm  of  October  23, 1878,  did  great  damage, 
as  it  raised  the  river  level  to  11  feet  5  inches  above  mean  low- water. 

The  battery  remains  substantially  as  reported  last  year,  with  the  ex- 
ception that  for  want  of  a  river  wall,  which  cannot  now  be  built  for  lack 
of  fmds,  the  washing  away  of  the  exposed  exterior  slope  has  continued. 

During  the  past  year  the  wharf  has  been  repaired ;  slight  repairs  have 
been  made  to  the  dike;  and  a  new  road  leading  to  the  national  cemetery 
has  been  fenced  where  it  passes  through  a  cidtivated  field. 

The  appropriation  asked  for  the  year  1882-'83  would  be  applied  to 
repairing  and  raising  the  dikes  and  sea-wall,  to  constructing  4  gun- 
ptotfaiius  witb  breast-height  wall,  2  magazines,  3  traverses,  and  the 
ptwage  throagfa  the  battery  from  the  wharf,  and  to  continuing  the  em- 
binkment  of  the  battery. 

^  Impropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
timi  during  the  last  fiacal  year  beyond  its  protection,  preservation,  and 
icfMur,  aa  far  as  was  jtossiDle  with  the  general  appropriation  made  for 
tins  parpoae,  and  no  other  work  is  contemplated  during  the  correut 
iacaf  y<rar  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 
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Mortar  Battery  at  Finnh  Pointy  Delaware  River ^  Netv  Jersey y  in  charge 
of  CoL  J.  K,  Macomb  J  Corps  of  Engineers. — This  work  forms  a  part  of 
the  earthen  barbette  battery  at  Finn's  Point.  It  was  commenced  in 
1872,  according  to  plans  prepared  by  the  Board  of  Engineers  for  For- 
tifications, and  in  the  two  following  years  two* magazines  were  built;  a 
sea-wall  at  the  foot  of  the  exterior  slope  was  constructed  to  a  height  of 
9  feet  above  mean  low-water;  the  terreplein  was  embanked  and  the 
traverses  and  parapet  commenced.  Since  then  no  work  has  been  done 
for  want  of  funds.  The  sea-wall  has  been  badly  damaged  by  storms, 
and  the  unfinished  embankments  have  been  considerably  washed  away. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  Tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemxdated  during  the  current 
ifiscal  year  for  the  same  reason. 

Jippronriation  asked  for  next  fiscal  year  in  the  estimates  under  the  general 
nead  of  sea-coast  mortar-batteries. 

Fort  opposite  Fort  Delaware^  Delaware  shorej  in  charge  of  CoL  J.  If. 
Ma^comb,  Corps  of  Engineers. — This  is  designed  to  be  a  strong  earthen 
battery,  forming  the  right  of  the  lower  line  of  defense  for  the  Delaware 
Elver.  The  site  was  purchased  in  1871,  and  the  work  was  commenced 
in  1873. 

Fo  appropriation  has  been  made  since  the  appropriation  for  the  fiscal 
year  1875-'76,  and  the  work  is  in  an  incomplete  condition. 

For  continuing  itB  construction,  in  accordance  with  plans  prepared  by 
the  Board  of  Engineers  for  FortincationSj  and  the  protection  of  the  site, 
an  appropriation  for  the  next  fiscal  year  is  recommended. 

The  only  work  done  at  this  battery  during  the  past  year  has  been  the 
repairing  of  the  wharf.  The  head  was  raised  10  inches  by  putting  on 
an  additional  cap,  and  the  sides  were  brought  to  the  same  level;  some 
decayed  timbers  were  replaced  by  new;  the  stone  retaining  walls  of  the 
inner  portion,  or  roadway,  were  relaid  and  built  higher,  and  the  whole 
wharf  was  filled  in  with  mud  from  the  flats  alongside,  as  far  as  practi- 
cable, and  the  rest  with  earth.  The  derrick  at  the  head  of  the  wharf 
has  been  taken  down  and  stored. 

The  appropriation  asked  for  1882-'83  would  be  expended  in  rebuild- 
ing dikes,  repairing  wharf,  completing  the  torpedo  cable  gallery,  con- 
structing  7  additional  gun-platforms  with  the  necessary  breast-height 
wall.  3  magazines  and  3  traverses,  and  continuing  the  embankment  of 
the  battery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplate  during  the  current 
fiscal  year,  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year... |75,000  00 

Mortar  Battery  opposite  Fort  Delaware.near  Delaware  City^  Delawa/re^ 
in  charge  of  Col.  J.  N.  Mawmb^  Corps  of  Engineers. — ^The  construction  of 
this  battery  was  commenced  in  1872^  according  to  plans  prepared  by 
the  Board  of  Engineers  for  Fortifications,  and  in  the  next  year  2  mag- 
azines were  nearly  completed,  the  terreplein  was  formed,  and  the  para- 
pet embanked  about  7  feet  above  that  level.  Nothing  more  was  done 
until  1876,  when  a  small  balance  of  an  old  appropriation  was  applied  to 
completing  the  two  magazines  and  embanking  the  two  traverses,  with 
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the  parapet  in  front  of  them,  to  nearly  their  full  height.    The  work  is 
in  an  unfinished  condition. 

Xo  appropriation  haN^ing  been  made^  no  work  was  done  at  this  fortifica- 
tion dttrinc  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repaiTt  as  tar  as  was  possible  with  the  general  appropriation  made  for 
thi  porpose,  and  no  other  work  is  contemplated  during  the  current         ' 
fiscal  year  for  the  same  reason. 

Appropriation  aske<l  for  next  fiscal  year  in  the  estimates  under  the  general 
head  of  sea-coast  naortar-batteries. 

DEFENSES  OF  BALTIMORE. 

Fort  McHenry^  Baltimore  Harbor^  Maryland^  in  charge  of  Lieut  Col. 
William  P.  Craighill,  Corps  of  Engineers. — This  fort  forms  part  of  the 
inner  line  of  defense  for  Baltimore  and  its  dependent  interests,  and  com- 
mands with  its  fire  the  interior  waters  of  the  harbor  and  the  channel  of 
approach  thereto,  in  which  latter  a  depth  of  24  feet  exists  at  mean  low- 
water. 

The  fortifications  at  this  place  were  commenced  in  1775,  and  in  1794 
the  present  work  wa«  built. 

Although  the  original  fort  has  become  almost  useless  as  a  defensive 
work,  the  site  is  still  an  important  one,  and  the  water-front  should  be 
occupied  by  a  battery  of  modem  guns,  mounted  behind  an  earthen  para- 
pet of  the  most  approved  dimensions,  and  provided  with  bomb-proof 
cover  for  ammunition  and  gunners.  Such  a  battery,  the  plans  of  which 
were  prepared  by  the  Board  of  Engineers  for  Fortifications,  was  com- 
menced in  1872,  and  is  partly  constructed,  although  all  work,  upon  it 
has  been  suspended  for  want  of  funds  since  July,  1876. 

A  bulkhead  of  ballast  having  been  made  by  the  United  States,  with- 
out expense,  along  a  line  in  front  of  the  site,  and  at  a  distance  from  the 
authorized  pier  line  of  375  feet,  and  a  line  having  also  been  established 
in  the  rear  of  the  site  at  the  same  distance  from  the  pier  line,  it  is  pro- 
posed to  fill  in  the  whole  area  thus  defined  with  ballast  from  ships  com- 
ing to  the  port.  The  available  limits  of  the  site  will  thus  be  largely 
increased,  without  expense  to  the  United  States. 

Considerable  progndss  has  been  made  in  this  filling  with  ballast  in 
front  of  the  site,  and  the  contractor  for  dredging  in  the  channel  near 
the  fort  has  dumped  about  65,000  cubic  yards  of  material  on  the  flats 
behind  the  site  during  the  year. 

Some  repairs  have  been  made  to  the  sea-wall,  to  the  slope  of  the  unfin- 
ished battery,  and  to  drains.  They  are  the  following:  150  feet  of  brick 
gutter  in  the  fort  at  the  foot  of  the  parade- wall  taken  up  and  relaid ; 
46  feet  of  new  brick  and  stone  gutter  on  the  right  flank  of  the  new  bat- 
tery ;  200  linear  yards  of  coping  of  sea-wall  removed  and  relaid,  and 
underpinned  to  a  greater  or  less  extent ;  22  linear  yards  of  coping  of 
sea-wall  removed,  relaid,  and  from  1  foot  in  height,  to  1  foot  6  inches 
of  wall  rebuilt  under  it;  132  linear  yards  of  coping  on  sea-wall  under- 
pinned; 69  linear  feet  of  the  sea-wall  taken  down  and  rebuilt  (57 
cubic  yards);  144  cubic  yards  of  embankment  placed,  to  reduce  the 
declivity  of  the  interior  slope  of  a  portion  of  the  new  battery ;  and  207 
square  yards  of  sod  revetment  laid;  70.5  feet  of  coping  were  removed 
fttwn  the  fi^nt,  where  the  area  is  being  filled  in  and  used  to  replace 
eoping  broken  or  washed  away  of  that  portion  repaired. 

A  sea-wall  should  be  built  along  the  line  of  the  temporary  bulkheads 
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referred  to  above,  and  the  present  wharf  should  be  removed  and  a  new- 
one  built  n^r  the  new  dry-dock. 

To  continue  work  on  the  new  earthen  battery  the  sum  of  $50,000  is 
asked  for  the  next  fiscal  year,  which  would  nearly  complete  the  parapet 
and  terre-plein  of  the  unfinished  battery,  including  magazines,  but  BOt 
the  gun-platforms. 

No  appropriatioQ  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  Carroll^  Baltimore  Harbor ^  Maryland^  in  charge  of  Lieut  Coh 
William  P.  Craighillj  Corps  of  Engineers. — ^This  fortification,  commenced 
in  1847,  is  situated  upon  an  exterioi*  line  of  defense  for  the  harbor  of 
Baltimore. 

It  is  proposed  to  modify  this  important  casemated  work  so  as  to  enable 
it  to  receive  the  heaviest  modern  rifled  guns,  protected  by  iron  armor  of 
such  form  and  thickness  as  to  be  impenetraole  by  any  guns  which  may 
be  brought  to  our  coasts.  Its  completion  is  indispensable  to  the  safety 
of  the  rich  city  of  Baltimore  in  time  (rf  foreign  war,  and  the  work  to  be 
done  cannot  safely  be  left  until  the  approach  of  hostilities.  It  will 
require  several  years  and  liberal  appropriations  to  accomplish  it,  and  it 
should  be  commenced  without  delay. 

Operations  during  the  past  year  have  been  confined  to  the  general 
care  and  preservation  of  the  work  and  the  public  property  stored  thereat. 
They  have  been  of  small  extent,  consisting  mainly  in  repairs  of  roofs  of 
sheds,  houses,  casemates,  and  magazines. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinff  the  last  fiScal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  yewT  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

DEFENSES  OF  WASHINOTON. 

Fort  FootCj  Potomac  River ^  Maryland j  in  change  of  Lieut  Col,  William 
P.  CraigMllj  Corps  of  Engineers. — This  earthwork,  commenced  in  1862  , 
is  on  the  inner  line  of  defense  of  the  channel  of  approach  by  water  to 
Alexandria  and  the  capital  of  the  United  States.    The  site  is  command- 
ing and  very  favorable. 

Projects  for  the  modification  of  this  fort  and  for  an  additional  battery 
for  the  use  of  tlie  heaviest  modern  guns  have  been  prepared  by  the  Board 
of  Engineers  for  Fortflcations.  They  were  partially  executed  when 
work  was  suspended  by  reason  of  failure  of  appropriations,  the  last  of 
which  was  for  the  fiscal  year  ending  June  30,  1874.  Attention  is  again 
urged  to  the  tact  that  the  fort  in  its  present  unfinished  condition  is  (Siily 
becoming  much  deteriorated.  The  modification  of  the  work  should  be 
resumed  and  completed  as  soon  as  possible. 

During  the  past  fiscal  year  but  little  could  be  done  for  want  of  funds. 

For  the  more  economical  and  satisfactory  supervision  of  the  property 
one  small  detached  shed  was  taken  down  and  another  put  up  in  a  more 
convenient  place,  the  new  shed  being  built  chiefly  from  the  materials  of 
the  old,  and  the  property  in  the  old  shed  being  removed  to  the  new. 
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fievieral  new  box  drains  have  been  put  in  on  the  sides  and  nnder  the 
itwdway  leading  from  the  wharf  to  the  plateau  on  which  the  fort  stands. 
The  drainage  of  the  ditch  of  the  fort  has  also  been  improved  by  patting 
in  a  box-drain  down  to  the  ac^acent  ravine,  and  thus  preventing  the 
washing  and  caving  of  the  slope. 

Mo  appropriation  having  been  made,  no  work  was  done  at  this  forti&ca- 
tion  daring  the  last  fiscal  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was'possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplatea  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriatioa  asked  for  next  fiscal  year $50»009  00 

Fort  Washingtonj  Potanmc  River^  Maryland^  in  charge  of  Lieut  CM. 
WiUi4im  P.  Craighillj  Corps  of  Engineers. — This  fort  occupies  a  very  im- 
portant position  on  the  outer  line  of  defense  of  the  cities  of  Alexandria, 
Washington,  and  Georgetown,  and  the  interests  connected  with  them. 

The  importance  of  this  site  has  been  fully  set  forth  in  previous  annual 
reports.  The  casemated  fort,  commenced  in  1816,  is  of  very  little  value, 
and  the  new  earthen  batteries,  which  have  been  devised  in  accordance 
with  the  latest  ideas  of  defensive  arrangement,  have  been  barely  begun. 
There  has  been  no  specific  appropriation  for  this  place  since  that  for  the 
fiscal  year  1873-74.  The  unfinished  work  is  constantly  suflfering  dete- 
rioration. 

Attention  is  again  earnestly  asked  to  the  need  of  continuing  and  fin- 
ishing the  new  batteries. 

Ho  appropriation  haying  been  made,  no  work  was  done  at  this  fortifica- 
tion darinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appn^nation  asked  for  next  fiscal  year $50,000  00 

Obstructions  of  the  Potomac^  in  charge  of  Lieut.  Col.  William  P.  Craig- 
kUL,  Corps  of  Efigineers. — ^The  material  pertaining  to  these  obstructions 
has  continued  in  store  at  Fort  Foote,  in  charge  of  a  watchman.  The 
timber  portion  is  very  much  decayed  and  is  rapidly  becoming  worthless. 
The  irons  are  in  good  condition. 

DEFENSES  OP  HAMPTON  BOADS  AND  aOSPOBT  NAVY-YABD. 

Fort  Monrocj  Old  Point  Comfort.  Virginia,  in  charge  of  Lieut.  Col.  Q. 
A.  OiUmorey  Corps  of  Engineers. — ^This  extensive  work,  commenced  in 
1817,  occupies  an  important  position,  covering,  in  co-operation  with 
Fort  Wool,  on  the  opposite  side  of  the  channel,  the  only  approach  from 
the  sea  to  Hampton  Boads,  the  cities  of  Norfolk  and  Portsmouth,  the 
Oosport  navy-yard,  and  the  James  Eiver. 

These  works,  also,  in  oflfering  a  safe  rendezvous  for  our  own  vessels 
of  war,  afford  indirect  protection  to  Baltimore,  Annapolis,  and  Wash- 
ington, and  all  the  harbors  and  towns  on  the  Chesapeake  Bay  and  Po- 
tomac Kiver.  The  work  covers  an  area  of  86  acres,  and  the  distance 
around  it  is  If  miles. 

The  modifications  that  have  been  planned  and  approved  for  adapting 
Fort  Monroe  to  the  requirements  of  efficient  defense  against  war  vessel 
of  recent  type,  contemplate  arming  the  channel  front  of  the  advanced 
redoubt  with  heavy  barbette  guns,  provided  with  suitable  traverses  and 
traverse  magazines ;  mounting  a  similar  armament  in  the  re-entering 
place  of  arms,  located  on  the  right  of  tile  redoubt  in  advance  of  Front 
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No.  6  ;  constructing  a  new  open  battery  for  barbette  guns  to  the  right 
of  the  old  casemated  water-battery ;  and  placing  a  few  heavy  guns  in 
the  salients  of  the  main  work  and  covered  way.  There  is  plenty  of  room 
for  mortar-batteries  both  within  and  without  the  work. 

The  work  of  making  the  requisite  modifications  has  been  suspended 
for  several  years  past  for  want  of  appropriations. 

In  the  advanced  earthen  redoubt  the  two  traverse  magazines  are 
finished,  except  the  earth  covering  to  one  of  them,  and  six  gun-platforms 
are  nearly  completed.  Most  of  the  earthwork  of  the  redoubt  is  also 
finished.  In  the  place  of  arms  the  concrete  service  magazine  is  finished, 
but  not  covered  with  earth,  and  the  concrete  foundations  for  the  gun- 
platforms  have  been  laid.  The  new  10- gun  earthen  battery  has  not  been 
commenced. 

The  operations  during  the  last,  fiscal  year  were  confined  to  the  repairs 
necessary  for  the  protection  and  preservation  of  the  work.  Repairs  were 
made  to  the  exterior  slope  of  the  advance  redoubt  where  the  tide  had 
overfiowed  the  retaining  wall,  and  cut  into  the  earthwork  of  the  para- 
pet. A  temporary  3-inch  plank  revetment  was  built  in  upward  continu- 
ation of  the  retaining  wall,  and  carried  2  feet  above  high-water  mark 
for  a  length  of  520  feet  along  the  foot  of  the  earth  slope.  The  embank- 
ment was  then  filled  in  to  its  original  height  with  sand,  clay,  and  soil, 
and  properly  sodded.  Some  slight  repairs  were  made  to  the  parapet  oi 
covered  way  near  the  east  end  6f  the  water-battery,  and  also  to  the 
ramps  inside  the  main  work.  The  bridge  and  railing  over  the  sluice  in 
advance  of  Front  5  were  entirely  rebuilt  and  painted.  The  dry  ditch,  360 
feet  long,  3  feet  wide,  and  4  feet  deep,  which  drains  the  road  skirting 
the  parade,  was  thoroughly  cleaned,  the  rough  stone  and  rubble  re- 
placed, and  the  ditch  covered  with  a  layer  of  gravel  4  inches  thick. 

New  fencing  for  a  total  length  of  1,825  feet  was  built  to  replace  the 
old  fences  inclosing  engineer  shops,  store-yard,  quarters,  stables,  &c., 
The  engineer  headquarters,  building  and  the  oflSce  were  painted  outside 
and  the  engineer  shops,  stables,  fences,  quarters,  &c.,  were  white  and 
yellow  washed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

Artesian  Well  at  Fort  Monroe,  Virginiajin  charge  of  Lieut  Col.  Q.A.  Oill- 
more^  Corps  of  Engineers, — No  work  was  done  during  the  last  fiscal  year 
and  none  is  contemplated  during  the  present  fiscal  year  for  want  of  funds. 
The  inadequate  and  uncertain  supply  of  water  at  Fort  Monroe  is  an  evil 
which,  it  is  conceded  on  all  sides,  may  at  any  time  arise  to  serious  mag- 
nitude. The  present  depth  of  the  well  is  about  900  feet.  It  is  recom-. 
mended  that  provision  be  made  to  increase  this  depth  to  1,200  or  even 
1,500  feet  before  abandoning  the  project  of  obtaining  a  water  supply- 
by  this  method. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  188*2. 

Appropriation  asked  for  next  fiscal  year $10,000  00 

Fort  Wool,  Hampton  Roads,  Virginia,  in  charge  of  Lieut.  Col.  Q.A.  GHU- 
more,  Corps  of  Engineers. — This  work  unites  with  Fort  Monroe  in  closing 
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the  sea  approach  to  Hampton  Roads,  being  located  on  the  opposite  side 
of  the  channel  from  that  work,  and  therefore  crossing  its  fire  with  it. 

Fort  Wool  is  an  inclosed  casemated  fort.  It  was  l^gun  in  1818  by- 
forming  an  artificial  foundation  with  stone  of  random  sizes,  unloaded 
upon  a  10-foot  shoal  selected  as  the  site  of  the  work.  When  the  scarp 
wall  and  piers  had  reached  a  height  to  include  the  lintels  of  the  lower 
tier  of  embrasures,  settlement  began,  and  work  was  stopped  after  piling 
a  quantity  of  stone  upon  the  walls,  suflftcient  to  bring  upon  the  foun- 
dation a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1858,  and  when  it  was  sus- 
pended, 52  casemates  of  the  lower  tier,  with  iron-throated  embrasures, 
were  finished  and  ready  for  the  guns.  On  the  second  tier,  the  scarp 
wall  and  piers  of  those  portions  of  the  work  bearing  on  the  channel  had 
reached  nearly  to  the  height  of  the  embrasure  lintels,  the  embrasure 
irons  had  been  set,  and  the  floors  of  most  of  the  casemates  paved.  On 
the  gorge  faces  very  little  work  had  been  done. 

It  is  designed  to  modify  this  important  work  so  that  it  may  receive 
the  heaviest  modern  rifled  guns,  protected  by  impenetrable  iron  armor. 
The  work  to  be  done,  which  will  require  several  years  for  its  execution, 
cannot  be  left  until  the  near  approach  of  war,  and  a  liberal  appropria- 
tion for  it  is  urgently  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica-  . 

tion  daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropiiation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  6ame  reason. 

Appropriation  asked  ibr  next  fiscal  year $150,000  00 

DEFENSE?  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

Fort  Macotij  Beaufort  Harhor^  North  Carolina^  in  charge  of  lAeut.  Col, 
Q.  A.  Gillmorej  Corps  of  Engineers. — ^This  barbette  work,  commenced  in 
1826,  is  situated  at  the  mouth  of  the  harbor  on  the  south  side,  and  de- 
fends the  principal  approach  thereto  from  the  sea. 

More  than  twenty  years  ago  five  short  spur  jetties,  formed  of  stone  of 
random  sizes,  and  extending  a  little  beyond  the  low- water  mark,  were 
built  to  the  east  and  south  of  the  fort,  for  the  security  of  the  site.  Until 
quite  recently  they  thoroughly  subserved  their  purpose.  The  two  on  the 
left  or  inner  end  of  the  line  have  settled  so  that  their  shore  ends  are  at 
the  low-water  level.  The  next  two  have  apparently  remained  intact, 
while  the  outer  one  (No.  5)  has  altogether  disappeared  from  sight. 

A  storm  which  occurred  in  August,  1879,  produced  such  extensive 
changes  in  the  vicinity  of  the  fort  that  recourse  was  had  to  a  board  sand- 
catch,  with  a  view,  if  possible,  of  restoring  the  beach  to  its  former  area 
and  height.  The  results  have  been  satisfactory  and  the  sand  is  gradu- 
ally accumulating  in  several  localities  where  most  needed. 

Under  the  apprehension  that  the  security  of  this  site  will  require  the 
restoration  or  renewal  of  two,  and  perhaps  three,  of  the  spur  jetties  at 
an  early  day,  an  appropriation  of  $6,000  is  asked  for  that  purpose. 

A  project  for  adapting  this  work  to  the  requirements  of  modern  de- 
fense is  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 

Appropriation  asked  for  next  fiscal  year  for  protection  of  the  site  . . .  ^ $6, 000  00 
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Fort  CasweUj  mouth  of  Cape  Fear  River ^  North  CaroUna^  in  charge  of 
Lieut.  OoL  Q.  A.  OUlmore^  Corps  of  Engineers, — This  barbette  work. 
ccHDinenoed  in  1826,  cavers  the  entrance  into  C^pe  Fear  Biver^  and 
kence  the  water  approach  to  the  city  of  Wilmington,  and  constitutes 
the  only  defense  of  that  locality. 

Upon  its  evacnation  by  the  (3onfederate  forces  in  Jannary.  1865.  im- 
mediately after  the  &U  of  Fort  Fisher,  an  attempt  was  made  to  blow 
it  np.  All  the  scarp  wall  of  the  southeast  &ce  was  overturned  by  a 
mine  exploded  in  the  scarp  gallery  oi  that  face;  a  portion  of  the  scarp 
wall  of  the  north  and  west  fronts  was  so  badly  shattered  by  the  ex- 
plosion of  a  magazine  on  the  covered  way  near  northwest  salient  that 
it  will  have  to  te  rebnilt,  and  the  citadel  on  the  parade  of  the  work  was 
bnmed«  There  is  now  neither  armament  nor  quarters  for  a  garrison  at 
the  place. 

The  subject  of  its  modification  is  now  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
Ho  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CHAELBSTON. 

Fort  Moultrie,  Charleston  Harbor j  South  CaroUnaj  in  charge  of  HeuL 
Col.  Q.  A.  Oillmore^  Corps  of  Engineers. — ^This  work  is  located  on  Sul- 
livan's Island,  and  co-operates  with  Fort  Sumter  in  defending  the  water 
approach  from  the  sea  to  the  city  and  harbor  of  Charleston.  It  is  an 
earthen  barbette  work,  and  was  commenced  in  1841. 

The  completion  of  the  work  comprises  the  construction  of  eleven  per- 
manent gun-platforms  and  breast-height  walls,  bonnets  on  the  traverses, 
a  portion  of  the  masonry  and  all  the  earth  covering  of  the  bomb-proof 
shelter,  the  i>ostem  gallery,  a  part  of  the  esurth  covering  of  the  maga- 
zines, and  an  earthen  cover  face  on  the  channel  front. 

The  work  done  during  the  last  fiscal  year  consisted  in  covering  the 
exposed  concrete  over  the  sally-port  and  guard-rooms  to  protect  it  from 
the  weather,  in  repairing  the  fort-keepePs  house,  and  tiie  fences  sur- 
rounding the  outside  grounds,  and  clearing  the  latter  from  rublnsh. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinff  the  last  fi^l  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  i^ear  for  the  same  reason. 

At>propriation  asked  for  next  fiscal  year $50,000  00 

Fort  Sumter,  Charleston  Harbor,  South  Carolina,  in  charge  of  LieuL 
Col.  Q.  A.  OUlmore,  Corps  of  Engineers, — ^This  casemated  work  is  located 
on  a  shoal  on  the  south  side  of  the  entrance  into  the  harbor,  and  its 
guns,  crossing  their  fire  with  those  of  Fort  Moultrie  on  Sullivan's 
Island,  command  the  only  channel  of  approach  thereto  practicable  for 
vessels  of  war. 

Its  construction  was  begun  in  1829.  and  was  nearly  finished,  although 
still  wanting  most  of  its  armament,  wnen,  in  April,  1861,  it  was  captured 
by  the  Confederate  forces.    It  was  held  by  them  until  February  18, 18d5. 

The  reconstruction  of  the  work  with  the  view  of  adapting  it  to  the 
conditions  of  modem  defense  was  begun  in  1870,  and  is  now  well  ad- 
vanced. Of  the  barbette  gun-platforms  required  eight  have  been  laid. 
Three  of  these  eight  are  permanent  and  five  are  of  timber,  four  of  the 
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totter  being  occupied  by  two  ISincli  guns  aud  two  200poauder  Parrott 
rifles. 

By  replaciug  two  platforms  on  the  southeast  face  now  occupied  by 
light  guns  with  heavy  platforms,  timber  for  which  has  already  been 
provided,  the  work  would  be  ready  for  its  barbette  armament.  Eight 
casemates  on  the  northwest  face  are  ready  for  the  guns  except  the 
traverse  circles,  and  the  nine  casemates  on  the  northeast  face,  one  in  the 
pan  coupk  between  the  northeast  and  north  faces,  and  one  acyacent 
thereto  on  the  north  face  (11  in  all)  are  armed. 

The  completion  of  this  work  comprises  the  construction  of  seven  per- 
manent gun-platforms  and  their  breast-height  walls,  placing  bonnets  on 
the  traverses,  most  of  the  earthwork  on  the  gorge  face  and  the  parades 
and  magazines  acyacent  thereto,  the  arrangement  of  a  room  for  torpedo 
defense,  and  the  repair  and  extension  of  the  whmf  and  other  matters  of 
detail. 

The  work  done  during  the  last  fiscal  year  consisted  in  replacing  with 
a  timber  revetment  the  old  marsh-sod  revetment  in  front  of  guns  6  and 
7  on  the  northeast  face,  and  guns  9  and  10  on  the  southeast  face,  and  in 
beginning  the  extension  of  the  wharf.  This  extension  w^as  to  dc  com- 
pleted in  July  or  August  of  the  present  fiscal  year. 

No  appropnation  having  been  made,  no  work  was  done  at  this  f<Nrtifica- 
tioQ  durins  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
lUcai  f  ear  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  ^ 

Fort  Johnsony  Charleston  Harbor,  'South  Carolina,  in  charge  of  Lieut. 
Col.  Q.  A.  Oillmore,  Corps  of  Engineers. — ^This  old  work,  situated  on 
James  Island,  a  little  more  than  1^  miles  west  of  Fort  Sumter,  should 
constitute  one  of  the  inner  works  in  the  system  of  defense  for  this  lo- 
cality. 

It  is  a  fort  only  in  name,  having  neither  armament  nor  magazines,  but 
only  some  irregular  mounds  of  earth  representing  what  remains  or  the 
battery  found  there  at  the  close  of  the  civil  war. 

The  project  for  reconstructing  this  old  work  contemplates  making  it 
a  battery  for  heavy  guns  and  sea-coast  mortars.  Timber  platforms  for 
the  mortars  have  been  procured. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion darinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  uu*  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplatea  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $20,000  00 

Castle  Pinckney,  Charleston  Harbor,  South  Carolina,  in  charge  of  Lieut. 
Col.  Q.  A.  Oillmore,  Corps  of  Engineers. — This  work,  situated  on  Shute's 
FoUy  Island,  about  one  mile  east  of  the  city  of  Charleston^  is  one  of  the 
ioterior  works  in  the  system  of  defense  of  the  harbor.  The  work  was 
commenced  in  1829.  In  its  present  condition  it  is  useless  for  defensive 
purposes,  and  is  now  in  charge  of  the  Light  House  Board  for  light- 
bouse  purposes. 

An  expenditure  of  about '$10,000  will  be  required  to  adapt  this  work 
to  the  reception  of  an  armament. 

No  appropriation  was  made  for  the  Ascal  year  ending  June  30, 1882. 
Ko  appropriation  asked  for  next  fiscal  year. 
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Fort  Jackson^  Savannah  River,  Georgia,  m  charge  of  Lieut,  CoL  Q,  A. 
Oillmore,  Corps  of  Engineers. — This  work,  commeuced  in  1842,  is  situated 
about  four  miles  from  the  city  of  Savannah,  and  forms  the  inner  line  of 
defense  for  that  city. 

Modifications  of  this  work,  approved  January  11, 1870,  so  as  to  fit  it 
for  the  i'eception  of  heavy  guns,  were  commenced  in  the  fiscal  year  end- 
ing June  30, 1873,  but  they  were  suspended  some  years  since  for  want  of 
appropriations. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $10,000  00 

Fort  PnlasJci,  mouth  of  Savannah  River,  Georgia,  in  charge  of  Lieut  CoL 
Q,  A.  Gillmore,  Corps  of  Engineers, — This  casemated  work,  commenced 
in  1829,  is  located  on  Cockspur  Island,  covers  the  ship  channel  leading 
from  Tybee  Eoads  into  the  Savannah  River,  and  constitutes  the  principal 
defense  of  the  city  of  Savannah  against  naval  attack. 

From  1872  to  1875  the  work  of  remodeling  the  demilune  was  carried 
on  at  intervals  and  (nearly  completed.  Its  gun-platforms  were  built  of 
timber,  and  two  15-inch  guns  were  mounted  on  the  north  face.  All  these 
platforms  are  more  or  less  decayed. 

Nothing  has  been  done  as  yet  toward  making  the  required  modifica- 
tions of  the  main  work  except  to  lay  the  foundations  of  nearly  all  the  piers 
for  extending  the  casemates  on  the  north  face. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 

•  repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

2^ ew  fort  on  Tybee  Island,  mouth  of  Savannah  River,  Georgia,  in  charge 
of  Lieut  Col,  Q,  A.  Gillmore,  Corps  of  Engineers, — Plans  have  been  pre- 
pared for  defensive  earthen  works  to  be  constructed  on  the  north  point 
of  Tybee  Island,  for  the  double  purpose  of  preventing  the  occupation  of 
Tybee  Eoads  by  hostile  vessels  and  defending  the  channel  of  approach, 
to  the  Savannah  Eiver. 

The  land  necessary  for  the  work  was  acquired  by  the  United  States  ia 
1875. 

No  appropriation  for  their  construction  has  yet  been  made. 

Appropriation  asked  for  next  fiscal  year $50,000  OO 

DEFENSES  OF  CUMBERLAND  SOUND. 

Fort  Clinch,  Amelia  Island,  Florida,  in  charge  of  Lieut.  Col,  Q.  A.  Gill- 
more, Corps  of  Engineers, — ^This  casemated  work,  commenced  in  1847, 
defends  the  entrance  into  Cumberland  Sound,  and  is  in  an  unfinished 
condition.  A  plan  for  modifying  the  work  has  been  prepared  by  the 
Board  of  Engineers  for  Fortifications,  which  contemplates  an  armament 
of  rifled  guns  and  the  construction  of  an  exterior  earthen  battery  for 
12-inch  rifled  guns. 

A  recent  survey  of  th^  entrance  into  Cumberland  Sound  for  purposes 
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of  channel  improvement  having  shown  that  the  site  of  Fort  Clinch  and 
the  security  of  the  work  is  threatened  by  the  encroachments  of  the  sea, 
arrangements  were  made,  and  contracts  entered  into,  for  the  construc- 
tion of  4  or  5  spur  jetties  of  riprap  stone,  supported  by  platforms  of 
heavy  logs,  in  order  to  restore  the  shore-line  and  afford  protection  to  the 
site.  These  jetties  were  not  quite  finished  at  the  close  of  the  last  fiscal 
year.    The  results  have  been  satisfactory. 

The  work  of  roofing  over  the  five  tower  bastions,  fixing  new  leaders 
to  quai'ters,  boarding  up  windows,  doors,  and  embrasures,  repairing 
roof  on  barracks,  &c.,  for  protection  against  the  weather,  was  in  prog- 
ress, but  not  completed  at  the  close  of  the  fiscal  year. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropnation  asked  for  next  fiscal  year |50, 000 .00 

DEFENSES  OF  SAINT  AUGUSTINE. 

Fort  Marion^  Saint  Augustine^  Florida^  in  charge  of  Lieut  Col.  Q.  A.  Qill- 
morej  Corps  of  Engineers. — ^This  work  is  intended  to  defend  the  harbor 
and  city  of  San  Augustine.  It  was  built  by  the  Spaniards,  and  was 
called  by  them  San  Marco.  It  was  essentially  completed  in  the  year 
1756,  its  construction  having  extended  through  a  period  of  more  than 
one  hundred  years.  It  is  bmlt  of  coquiua,  a  natural  shell  concrete 
found  in  the  vicinity.  No  money  has  been  expended  by  the  United 
States  for  the  maintenance  of  the  work,  or  in  arresting  the  progress  of 
ordinary  deterioration  and  decay,  for  the  reason,  doubtless,  that  the 
water  battery  constructed  in  front  of  it  in  1842-'43  will,  if  suitably 
su^med^  furnish  a  sufficient  defense  for  this  locality.  The  main  work  is 
not  suitable  for  an  efficient  defense. 

Should  it  be  desired  to  restore  old  Fort  San  Marco,  both  main  work 
and  demilune,  to  the  condition  substantially  in  which  it  was  left  by  the 
Spaniards,  it  can  be  done,  so  far  as  it  is  possible  to  attain  this  object,  and 
omitting  all  preparations  for  an  armament,  for  from  $10,000  to  $12,000* 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  KEY  WEST. 

Fort  Taylor  and  batteries^  Key  Westj  Florida,  in  charge  of  Capt.  W.  H. 
Heuer,  Corps  of  Engineers. — ^These  works,  comprising  the  main  case- 
mated  work  on  a  submarine  foundation  and  earthen  batteries  on  the 
island,  are  for  the  defense  of  the  important  harbor  of  Key  West.  The 
iqain  work  was  commenced  in  1844. 

The  exterior  earthen  batteries  for  heavy  guns^  projected  by  the  Board 
of  En^eers  for  Fortifications,  and  commenced  in  1872,  were  left  incom- 
plete at  the  close  of  the  last  fiscal  year,  for  which  an  appropriation  for 
this  work  was  made  (1875-76). 

During  the  year,  on  account  of  the  small  amount  of  money  available 
no  work  was  done  to  the  fort  proper  or  batteries.  A  fine  bridge  720 
feet  long  by  22  feet  wide,  resting  on  70  piers  built  of  concrete  and  brick, 
was  finished,  which  connects  the  island  of  Key  West  with  tiie  fort.    A 
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Aew  wooden  bridge  80  feet  long  by  11  feet  wide  was  also  built  over  the 
ditx3h.  The  warehouses,  stables,  carpenter  shop,  and  other  engineer 
buildings  outside  the  fort  were  repaired  sufficiently  to  properly  protect 
the  government  property  which  they  contain. 

The  barracks  and  quarters  within  the  fort  are  in  bad  order.  To  put 
them  in  good  order  will  cost  about  $15,000.  The  masonry  of  the  fort  is 
in  good  order. 

The  two  Martello  Towers  are  in  fair  condition.  They  were  constructed 
in  the  early  part  of  the  war  on  private  land,  the  title  to  which  has  never 
been  acquired  by  the  United  States. 

For  certain  necessary  repairs  to  the  main  work  and  buildings,  for  re- 
building bridge,  and  for  continuing  the  construction  of  the  exterior 
batteries  for  modem  guns  of  large  caliber,  an  appropriation  is  recom- 
mended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  bevond  its  protection,  preservation,  and 
repair,  as  far  as  was  i>ossible  with  the  general  appropriation  maae  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 
Appropriation  asked  for  next  fiscal  year : 

For  repairs  of  buildings,  and  continuing  the  construction  of  the  exterior 

batteries |G7,000  09 

Fov  acquisition  of  sites  of  the  two  Martello  Towers,  by  purchase  or  con> 
demnation 2,500  00 

09,500  00 

DBFENSES  OF  THE  HABBOB  OF  ]>BY  TOBTUGAS. 

Fort  Jeffersouy  Garden  JSTey,  TortugaSy  Florida^  in  charge  of  Capt  W. 
S.  Seuer^  Corps  of  Engineers^ — This  casemated  work,  commenced  ia 
1846,  i)erfectly  commands  the  admirable  harbor  lying  in  the  heart  of 
this  group  of  keys. 

Durini^  the  past  fiscal  year  operations  were  restricted  to  caring  for 
the  pubhc  property  and  buildings. 

The  modifications  of  this  work,  designed  by  the  Board  of  Eugineera 
for  Fortifications^  are  in  an  incomplete  condition,  and  for  continuing 
the  same,  including  the  erection  of  stone  platforms  for  heavy  rifled 
guns  and  for  necessary  repairs  to  the  work,  an  appropriation  is  recom- 
mended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  pteservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  ^ear  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $28,000  00 

DEFENSES  OF  PENSAOOLA  HABBOB  AND  NAVY-YABD. 

Fort  Pickens.  Pensacola  Harbor y  Florida,  in  charge  of  Capt  A.  N.  Dam- 
relly  Corps  of  JEngineers. — ^This  casemated  work,  commenc^  in  1828.  with 
Fort  Barrancas  and  the  proposed  new  batteries  near  the  site  or  Fort 
McEee,  constitute  the  defenses  of  the  town  and  harbor  of  Pensacola, 
and  the  navy-yard  at  Warrington.  It  is  situated  near  the  west  end  of 
Santa  Bosa  Island,  and  is.  at  present,  the  only  work  of  defense  to  the 
entrance  and  main  channel  to  Pensacola  Harbor. 

From  1869,  when  a  new  platform  for  a  15-inch  gun  in  west  bastion 
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was  completed,  until  1873,  operations  were  confined  to  general  repairs. 
In  December,  1873,  operations  were  commenced  to  change  the  center 
pintie  platforms  into  front  pintle  platforms  for  mounting  new  arma- 
ment ;  after  the  completion  of  ^eight  of  these,  work  was  suspended  (in 
February,  1874)  for  want  of  funds,  and  operations  were  again  confined 
to  general  repairs  until  January,  1876,  when  a  kitchen  and  mess-hall 
were  buUt,  preparatory  to  commencing  work  on  the  modification  of  the 
fort,  according  to  an  approved  plan  of  the  Board  of  Engineers  for  Forti-^ 
fications.  Work  on  the  bastions  C  and  D  was  carried  on  until  August^ 
1876,  when,  funds  being  again  exhausted,  operations  had  to  be  sus- 
pended. With  the  exception  of  the  gnn^platform  on  bastion  C,  botb 
bastions  were  completed. 

The  importance  of  this  work,  on  account  of  its  location,  makes  it  de- 
sirable that  the  modifications  to  the  fort  and  the  construction  of  sand 
batteries,  as  recommended  by  the  Board  of  Engineers  for  Fortifications, 
shouki  be  carried  out  at  an  early  day:  and  an  appropriation  of  seventy- 
five  thousand  dollars  could  be  profitably  expended  on  these  works  dur- 
ing the  fiscal  year  ending  June  30, 1883. 

N«  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durincr  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year {75,000  Oe 

Fdrt  Barrancas  and  redoubt,  Fenaacola  Harbor ,  Florida,  in  charge  of 
Copt.  A.  N,  Damrell,  Corps  of  Engineers. — These  works,  commenced  in 
18^,  are  situated  on  the  north  bank  of  the  entrance  of  Pensacola  Har- 
bor, opposite  to  Fort  Pickens,  and  are  intended  for  defense  of  this  en- 
trance and  protection  from  land  attacks. 

For  many  years  operations  at  this  work  were  confined  to  necessary 
repairs  to  masonry,  slopes,  and  woodwork,  until  1874,  when  the  construc- 
tion of  four  front  pintle  platforms  for  mounting  new  ordnance  was  com- 
iSaenced ;  but  work  was  suspended  before  much  progress  was  made,  none 
of  the  platforms  having  been  completed.  Since  that  time  operations 
have  again  been  confined  to  ordinary  repairs.  Portions  of  the  fencing 
around  the  fort  and  redoubt  have  been  rebuilt  during  the  past  fiscal  year. 

Plans  and  estimates  for  the  construction  of  an  exterior  battery  on  the 
bluff  west  of  the  fort  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications,  but  so  far  no  appropriations  have  been  made  and  no  work 

has  been  done. 

•> 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion duriuff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
rejpair,  as  lar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |50,000  00 

Fort  McRee,  Pensa^la  Harbor,  Florida,  in  charge  of  Cajft.  A.  N.  Bam- 
rell,  Corps  of  Engineers^ — This  fort,  situated  on  the  west  side  of  the  main 
ship  channel  to  Pensacola  Harbor,  commenced  in  1836,  has  been  a  ruin 
since  the  late  war;  and  the  greater  portion  has  been  washed  away  by  the 
encroachment  of  the  sea  upon  its  site. 

Plans  for  the  construction  of  batteries  for  the  heaviest  modern  guns 
and  mortars  near  the  site  of  the  old  fort,  to  co-operate  with  Fort  Pick- 
ens and  the  works  at  Barrancas  in  the  defense  of  this  important  harbor, 
have  been  prepared  by  the  Board  of  Engineers  for  Fortifications,  but 
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as  no  appropropriation  has  been  made  for  them  no  work  was  done  upon 

them. 

I 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  ....^ $50,000  00 

DEFENSES  OF  MOBILE. 

Fort  Morgan^  eastern  entrance  to  Mobile  Bay^  Alabama^  in  charge  of 
Capt.  A.  N.  Damrellj  Corps  of  Engineers. — ^This  casemated  fort,  com- 
menced in  1819  and  completed  in  1833,  is  situated  at  Mobile  Point,  on  the 
east  side  of  the  main  ship  channel  to  Mobile  Bay,  and  as  it  commands 
this  channel  from  the  outer  bar  to  the  lower  anchorage,  and  forms  with 
Fort  Gaines  on  the  west  side  of  the  channel  the  outer  line  of  defenses  to 
the  harbor  and  port  of  Mobile,  its  site  is  of  great  importance,  but  will 
Bot  be  of  much  value  as  a  defensive  work  until  the  contemplated  water 
batteries  for  heavy  ordnance,  along  the  western  and  southern  shore,  are 
completed.  As  stated  in  my  last  year's  report,  the  construction  of  these 
batteries  was  commenced  in  September,  1875 ;  but  work  had  to  be  sus- 
pended in  April,  1876,  the  amount  appropriated  being  exhausted ;  and 
as  no  appropriations  have  been  made  since,  this  work  has  not  been  re- 
sumed. 

During  the  winter  of  l873-'74,  twelve  of  the  old  barbette  gun  plat- 
forms on  the  channel  front  of  the  fort  were  changed  for  200-pound  Par- 
rott  gun-platforms :  and  the  guns  mounted  on  these  are  the  only  guns 
now  serviceable.  The  sea-wall  completed  to  a  distance  of  1,300  feet 
south  of  the  wharf,  in  1878,  for  the  protection  of  the  site  of  the  fort,  was 
badly  iiyured  by  the  heavy  storms  in  December,  1879,  by  being  partially 
undermined  near  its  southern  end ;  and  a  brush  apron,  with  stone  ballast, 
was  put  in  front  of  that  section  of  the  wall. 

After  a  heavy  gale  during  February,  1881,  it  was  found  that  the  water 
almost  along  the  entire  length  of  the  wall  had  deepened  to  such  an 
extent  as  to  threaten  its  destruction  by  undermining,  and  an  allotment  of 
$3,934.75  was  made  from  the  general  appropriation  lor  preservation  and 
repair  of  fortifications  for  the  protection  of  the  wall.  During  the  months 
of  April,  May,  and  June,  an  apron  constructed  of  brush  mattrasses  sunk 
with  rock  ballast  has  been  put  in  front  of  the  wall  where  the  greatest 
wash  had  taken  place,  and  so  far  has  prevented  further  damage.  In 
the  construction  of  this  apron  936  cubic  yards  of  mattrasses  and  1,500 
cubic  yards  of  rock  ballast  were  used,  and  468  cubic  yards  of  sand  and 
clay  were  hauled  for  back-filling. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possiole  witn  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year : $75,000  00 

Fort  OaineSj  Dauphin  Island,  Alabama,  in  charge  of  Capt.  A.  If,  Bam- 
rellj  Corps  of  Engineers. — This  work,  commenced  in  1848,  is,  with  Fort 
Morgan,  on  the  opposite  side  of  the  main  entrance  to  Mobile  Harbor, 
designed  to  command  that  entrance  and  the  lower  fleet-anchorage.  It 
needs  complete  modification  to  adapt  it  to  the  use  of  modern  heavy  guns, 
and  plans  therefor  have  been  prepared  by  the  Board  of  Engineers  for 
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Fortifications  ,•  but  no  appropriations  having  been  made  for  this  work, 
the  fort  remains  in  the  same  condition  as  reported  last  year. 

The  palmetto  jetties  erected  for  the  protection  of  the  site  of  this  fort 
from  abrasion  by  the  sea  have  been  very  much  damaged  by  floating 
logs  during  the  past  year,  and  the  officer  in  charge  designs  to  submit  a 
plan  for  a  more  permanent  protection  as  soon  as  necessary  surveys  can 
be  made. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durins  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

DEFENSES  OF  MISSISSIPPI  SOUND. 

Fort  071  Ship  Island^  ^?^  charge  of  Capt  A,  y.  Bamrellj  Corps  of  Un- 
gine^rs. — This  casemated  fort,  commenced  in  1862,  is  located  at  the  west 
end  of  Ship  Island,  on  the  east  side  of  Ship  Island  channel,  and  is 
designed  for  the  defense  of  a  maritime  depot  of  coal,  provisions,  &c. ; 
of  the  na\igation  of  Mississippi  Sound,  and  of  the  approaches  to  New 
Orleans  from  the  eastward. 

During  a  heavy  gale  in  February,  1881,  the  whole  island  was  flooded, 
and  some  damage  was  done  to  the  store-house  and  quarter-building, 
wiiich  was,  however,  repaired  before  the  close  of  the  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  ORLEANS. 

Fort  Pike,  Rigolets  Pass,  Louisiana,  in  charge  of  Maj.  C.  W.  Howell, 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1819,  is  located 
on  the  south  side  of  the  Rigolets,  a  pass  connecting  Lake  Pontchartrain 
with  Mississippi  Sound  and  the  Gulf  of  Mexico.  It  was  designed  to 
guard  the  extreme  eastern  approach  to  New  Orleans  available  for  vessels 
drawing  seven  feet  or  less. 

During  the  late  civil  war,  whil^  in  the  possession  of  the  Confederates, 
with  the  aid  of  obstructions  in  channel,  it  served  to  prevent  predatory 
incursions  of  light-draught  steam  gunboats  of  the  United  States  Navy 
into  Lake  Pontchartrain,  which,  no  doubt,  but  for  it,  would  have  cut  off 
direct  communication  by  the  lake  and  by  rail  between  New  Orleans  and 
the  country  past  of  the  Mississippi  River. 

Since  1862  the  work  has  been  kept  in  about  the  same  condition  it  was 
then,  except  as  to  armament  and  garrison,  both  of  which  have  since 
been  removed. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 

No  appropriation  having  been  madei  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropnation  asked  for  next  fiscal  year $24,000  00 

r 

Fort  Macomb,  Chef  Menteur  Pass,  Louisiana,  in  charge  of  Maj»  C,  W. 
Howell,  Corps  of  Engineers. — ^This  work,  commenced  in  1822,  is  located 
4  E 
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on  the  south  side  of  the  "  Chef  Menteur,"  a  pass  connecting  Lake  Pont- 
chartrain  with  Lake  Borgne  and  fhe  Gulf  of  Mexico.  It  covers  the  ap- 
proach to  Xew  Orleans  of  vessels  drawing  four  feet  or  less  via  the  pas* 
and  Lake  Pontchartrain,  and  also  the  practicable  approach  of  a  land 
force  from  the  pass  via  the  "  Gentilly  Ridge,"  and  the  line  of  the  New- 
Orleans,  Mobile,  and  Chattanooga  Railroad,  which  crosses  the  pass  but 
a  few  hundred  yards  from  the  fort. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 

No  appropriation  having  been  mode,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year f24, 000  00 

Tower  Bupr^j  Lake  Borgne,  Louisiana^in  charge  of  Maj,  C,  W.  Hoxvelly 
Corps  of  Engineers. — This  tower,  commenced  in  1830,  is  located  at  the 
mouth  of  Bayou  Dupr^,  a  bayou  connected  with  Lake  Borgne  and  head- 
ing near  the  Mississippi  River,  about  12  miles  below  the  city  of  !N^ew 
Orleans.  It  is  one  of  the  system  of  works  designed  to  command  the 
approaches  to  New  Orleans  from  Mississippi  Sound. 

It  was  mainly  through  this  bayou  that  the  British  forces  approached 
New  Orleans  in  1814. 

About  1873  and  1874  the  bayou  was  converted  into  a  canal  by  wid- 
ening and  straightening  it  in  places  and  by  excavation  extending  to 
within  a  few  hundred  feet  of  the  Mississippi  River.  A  pier  was  also 
extended  into  the  lake.  Vessels  drawing  four  feet  or  less  can  now 
easily  pass  from  the  Gulf  of  Mexico  via  this  canal  to  its  end  near  the 
river. 

Since  the  late  civil  war  but  little  has  been  done  to  this  work,  and  for 
the  past  few  years  nothing  has  been  done.  The  tower  is  at  present  in  a 
fair  state  of  preservation.  The  parapet  of  the  battery  has  nearly  all 
been  removed,  and  there  is  no  armament.  In  case  of  necessity  the  work 
can  be  put  in  condition  in  a  few  days  to  receive  a  section  of  a  battery  of 
rifled  field  guns  and  a  suitable  garrison. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Battery  Bienvenue,  Lal-e  Borgne,  Louisiana,  in  charge  of  Maj.  (7.  W, 
Howell,  Corps  of  Engineers.— Thin  battery,  commenced  in  1826,  is  situ- 
ated in  the  sea  marsh  at  the  junction  of  the  two  main  branches  of  Bayou 
Bienvenue,  and  about  three  miles  from  the  mouth  of  the  bayou.  It  was 
designed  to  guard  against  boat  expeditions  from  Lake  Borgne  via  this, 
bayou  to  attack  New  Orleans  in  the  rear  of  the  lower  portion  of  the 
city. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  18S2. 
No  appropriation  asked  for  next  fiscal  year. 

Tower  at  Proctorsville,  LaJce  Borgne,  Louisiana,  in  charge  of  Maj.  C.  W. 
Howell,  Corps  of  Engineers. — This  work,  commenced  in  1856,  is  one  of 
the  system  of  works  designed  to  command  the  approaches  to  New 
Orleans  from  Mississippi  Sound.  No  work  was  done  during  the  past 
fiscal  year. 

No  appropriation  was  made  for  the  fi;  cal  year  ending  Jure  30,  1882. 
No  appropriation  asked  for  next  fiscal  y<  ar. 
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Fort  Jackson^  Mississippi  Fiver,  Louisiana,  in  charge  of  Maj.  C  TF. 
Hovotlh  Corps  of  Engineers. — This  work,  commenced  in  1822,  is  situated 
on  the  right  (west)  bank  of  the  Mississippi  River,  at  what  is  known  as 
the  Pla<iueinine  Bend,  about  70  miles  below  the  city  of  Xew  Orleans. 

Together  with  Fort  Saint  Philip,  situated  on  the  opposite  bank  of  the 
river,  it  was  intended  to  serve  in  the  defense  of  the  very  important  port 
of  New  Orleans  and  its  surrounding  country  against  attack  of  a  hostile 
fleet  attempting  their  capture  by  way  of  the  river. 

it  is  an  inclosed  casemated  work,  with  masonry  scarps  and  new^exte- 
rior  earthen  batteries,  which  are  in  an  incomplete  condition. 

For  needful  repairs  to  the  work,  completing  new  earthen  batteries, 
and  for  continuing  preparations  for  mounting  an  armament  of  heaviest 
caliben  the  modifications  of  this  work,  designed  by  the  Board  of  Engi- 
neers for  Fortifications,  to  adapt  it  for  the  use  of  modern  heavy  ordnance 
being  incomplete,  an  appropriation  is  asked. 

No  appropriation  haTiug  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
rt'pair,  as  Tar  as  was  possible  with  the  general  appropriation  made  for 
Ihis  purpose,  and  no  other  work  is  contemplated  duripg  the  current 
fiscal  year  for  the  same  reason. 

Appropnation  asked  for  next  fiscal  year $25,000  00 

Fort  Saint  Philip,  Mississippi  River,  Louisiana,  in  charge  of  Maj,  C.  W. 
Howell,  Corps  of  Engineers, — The  location  and  purpose  of  this  work, 
which  was  commenced  in  1841,  are  sufficiently  described  in  the  preceding 
report  on  Fort  Jackson. 

It  is  fully  as  important  to  be  maintained  and  properly  armed  as  Fort 
Jackson.  Although  the  latter  is  the  larger  work,  the"  position  of  the 
former  is  more  advantageous. 

It  is  an  inclosed  barbette  work,  with  masonry  scarp  and  new  exterior 
earthen  batteries,  which  are  in  an  incomplete  condition. 

For  needful  repairs  to  the  main  work,  and  for  continuing  the  construc- 
tion of  the  exterior  earthen  batteries  of  heavy  guns  which  have  been 
designed  by  the  Board  of  Engineers  for  Fortifications,  and  which  are 
yet  incomplete,  an  appropriation  is  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preseryation,  and 
repAir,  as  far  as  was  possible  witli  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

-Appropriation  asked  for  next  fiscal  year |25, 000  00^ 

Fort  Livingston,  Barataria  Bay,  Louisiana,  in  charge  of  Maj,  C.  W, 
Howell,  Corps  of  Engineers. — This  work,  commenced  in  1842,  is  located 
on  the  west  end  of  Grande  Terre  Island,  at  the  entrance  to  Barataria 
Bay,  and  guards  the  western  line  of  approach  to  New  Orleans  offered 
by  the  bay,  and  the  bayous  and  canals  connecting  the  bay  with  the  Mis- 
sissippi River  opposite  New  Orleans.  It  also  secures  the  anchorage  in 
the  bay  as  a  harbor  of  refuge  for  coasting  or  other  light  draught  vessels 
in  time  of  war. 

The  location  is  likely  to  be  given  even  greater  importance  than  in  the 
past,  because  of  the  projected  Barataria  ship-canal,  and  the  canal  already 
&r  advanced  connecting  the  bay  with  Bayous  Lafourche  and  Terrebonne 
and  the  Atchafalaya. 

Xo  appropriation  was  made  for  the  fiscal  y«  ar  en  ling  June  30,  1882. 
5o  appropriation  asked  for  next  fiscal  year. 
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Batteries  at  the  entrance  to  the  harbor  of  Oalveston^  Texas. — ^The  object 
of  the  earthen  batteries  of  heavy  guns,  recently  designed  by  the  Board 
of  Engineers  for  Fortifications,  to  be  placed  on  Pelican  Spit,  Galveston 
Island,  and  Bolivar  Point,  is  for  the  defense  of  the  entrance  to  the  har- 
bor of  Galveston,  a  harbor  rapidly  increifisihg  in  commercial  importance. 
No  appropriation  for  the  construction  of  these  works  has  yet  been  made. 

Appropriation  asked  foruext  fiscal  year $50,000  00 

DEFENSES  OF   SAN  DIEGO   HARBOR. 

Fort  at  San  IHegOj  California^  in  charge  of  Lieut,  Col.  C.  8.  Stewart, 
Corps  of  Engineers. — This  earthwork,  situated  in  rear  of  Ballast  Point, 
commands  the  channel  at  the  entrance  to  the  bay  and  harbor  of  San 
Diego. 

The  first  and  only  appropriation  for  it  was  an  appropriation  of  $50,000 
for  the  fiscal  year  1873-'74;  under  it  work  was  commenced  in  1873,  and 
considerable  progress  was  made,  but  in  its  present  unfinished  state  this 
battery  is  utterly  worthless  for  defensive  purposes.  Its  position  wholly 
contrpls  the  entrance  to  the  important  harbor  and  bay  of  San  Diego, 
every  vessel  going  in  necessarily  passing  close  to  the  work. 

The  embankment  of  the  faces  of  the  battery  was  raised  to  the  level 
of  the  parade,  and  the  concrete  masonry  of  the  walls  of  one  service  mag- 
azine built  to  the  spring  of  the  arch. 

The  watchman  in  charge  of  the  public  property  has  made  the  repairs 
to  embankments  which  have  been  required;  has  cleaned  water-tanks, 
and  has  improved  the  catch- water  drains  in  the  hillsides  and  around 
the  public  buildings.    He  reports  everything  in  good  condition. 

To  complete  this  work  so  that  it  may  receive  its  armament  of  fifteen 
heavy  guns  requires  the  construction  of  everything  above  the  level  of 
the  parade ;  that  is,  of  parapets,  magazines,  terrepleins,  breast-height 
walls,  platforms,  and  communication.  It  is  estimated  about  $135,000 
will  be  required  for  these.  An  appropriation  of  $70,000,  to  be  applied 
to  the  masonrj'  of  magazines,  breast-height  walls,  and  gun  platforms, 
and  so  much  of  the  earthwork  connected  therewith  as  possible,  is  asked 
for  the  year  ending  June  30, 1883. 

No  appropriation  having  been  made,  no  work  was  done  at  tliis  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witn  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  coutemplatea  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  askedfor  next  fiscal  year $70,000  00 

DEFENSES  OF    SAN    FRANCISCO,    THE    NAVY- YARD    AT  MARE  ISLAND, 
AND  THE  ARSENAL  AT  BENICIA. 

Fort  at  Fort  Point,  entrance  to  San  Francisco  Harbor,  California,  in 
charge  of  Lieut.  Col.  C.  S.  Stewart,  Corps  of  Engineers. — This  casemated 
work,  commenced  in  1853,  and  its  exterior  earthen  barbette  batteries, 
commenced  in  1870,  form  the  defenses  of  the  south  side  of  the  Gholden 
Gate,  the  entrance  to  San  Francisco  Hai^bor. 

The  main  casemated  work  has  been  occupied  by  a  garrison. 

Minor  repairs  to  the  quarters,  in  matters  of  sewage,  &c.,  tending  to 
the  welfare  and  comfort  of  the  occupants,  and  not  interfering  in  any 
way  with  the  defense,  have  been  made  with  the  sanction  of  the  Engineer 
Department  by  the  Quartermaster's  Department. 
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The  iron  work  of  the  embrasures  has  been  painted  and  kept  in  order, 
80  far  as  practicable,  by  the  watchmen.  Owing  to  the  action  of  wuid, 
water,  and  changes  of  temperature,  the  x)ointing  of  the  brick  scarps  and 
casemate  arches  is  steadily  wearing  away  and  dropping  out.  In  a  few 
years  its  extensive  renewal  will  be  needed. 

The  sea-wall  is  in  general  in  good  order.  The  heavy  stones  of  the 
apron  at  its  base  have  in  places,  in  past  years,  been  considerably  disturbed 
by  the  sea.  No  great  change  in  this  apron  seems  to  have  taken  place 
since  the  last  annual  report. 

The  magazines,  so  far  as  reported,  are  in  good  condition.  The  gen- 
eral state  of  this  work,  subject  to  the  usual  annual  wear  and  tear,  is  as 
it  has  been  in  past  years. 

At  the  earthen  barbette  batteries  exterior  to  the  fort,  during  the  year, 
the  watchmen  have  made  repairs  to  the  sodding  of  slopes,  to  drains, 
fences,  wharf,  and  buildings.  The  latter  have  been  whitewashed.  Some 
of  them  are  of  little  value. 

Portions  of  the  sodded  slopes  of  parapets  and  traverses  have  been 
removed.  Strictly  speaking,  there  is  here  no  such  thing  as  sod.  What 
is  so  called  consists  of  the  th  in  and  not  matted  roots  of  weeds  and  grasses. 
Without  great  lalior  and  expense  it  is  not  possible,  therefore,  to  keep  the 
slopes  looking  well  durnig  the  long  dry  i^eason.  From  past  experience 
those  most  exposed  to  the  sun  and  the  strong,  steady  winds  of  summer 
stand  best  when  not  mowed.  The  long  weeds  and  grasses  act  as  a  mat 
to  keep  the  light,  dry  soil,  looseneil  and  pulverized  by  the  burrows  of 
gophers  and  like  animals,  from  being  blown  away.  Therefore  a  great 
part  of  such  slopes  has  not  been  mow^d.  Takinginto  view  the  climate, 
this  want  of  good  sod,  and  the  fact  that  no  appropriation  which  would 
permit  more  than  small  repairs  has  been  made  for  five  years,  these  bat- 
teries are  now  in  tolerably  good  order. 

Thirteen  traverse  magazines  are  finished.  Sixteen  more  can  be  used 
if  necessary.  Twelve  timber  platforms  for  heavy  mortars  are  in  place. 
They  are  deteriorating. 

To  prepare  the  exterior,  eartl^en  barbette  batteries  of  this  very  im- 
IK>rtant  position  for  receiving  their  armament  of  the  heaviest  modern 
guns  and  mortars,  under  existing  plans  designed  by  the  Board  of  Engi- 
neers for  the  Pacific  Coast,  and  to  make  good  the  damages  since  the 
cesssition  of  work  in  1876,  will  require,  it  is  estimated,  $115,000.  This 
sum  could  be  applied  to  the  completion  of  thirty  platforms  for  heavy 
jams,  together  with  the  traverses,  service  magazine,  terreplein,  and 
communications  corresponding  thereto. 

No  work  upon  these  batteries  has  been  done  since  1«S76,  for  want  of 
funds,  and  the  importance  of  an  efficient  protection  of  the  city  of  San 
Francisco,  the  navy-yard  at  Mare  Island,  and  the  United  States  arsenal 
at  Benicia  warrants  an  early  and  .idequate  appropriation  therefor. 

No  appnipriation  having  been  made,  no  work  was  done  at  tbis  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
rrpair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

Fort  at  Lime  Pointy  San  Francisco  Harbor^  California^  in  charge  of 
lAeut.  CoL  George  H.  Mendellj  Corps  of  Engineers. — The  system  of  works 
projected  for  the  defense  of  the  Golden  Gate  from  the  northern  shore 
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consists  of  a  casemated  work  to  be  built  at  Lime  Point,  and  detached 
earthen  barbette  batteries  on  Point  Cavallo;  on  Lime  Point  Eidge,  at 
Gravelly  Beach,  and  on  Point  Diablo. 

Some  work  was  done  in  1867  and  1868  on  the  excavation  of  the  site 
of  the  casemated  work,  but  it  remains  incouiplete.  The  Point  Diablo 
Battery  was  never  begun.  The  other  barbette  batteries  were  under 
construction  from  1870  to  1876,  but  are  incomplete,  with  the  exception 
of  the  Gravelly  Beach  Battery. 

In  order  to  complete  the  batteries  begun,  and  to  restore  the  wharf 
and  other  structures  damaged  during  the  suspension  pf  operations,  the 
sum  of  $100,000  will  be  necessary,  $80,000  of  which  can  be  profitably 
applied  during  the  fiscal  year  beginning  June  30, 1882.  This  sum  will 
be  applied  to  the  construction  of  platforms,  and  necessary  repairs  and 
equipment.  ' 

The  batteries  have  been  under  the  care  of  keepers,  and  remain  in 
good  condition,  not  diflfering  greatly  from  that  reported  in  the  last  an- 
nual report. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  mr  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  ether  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year ^0,000  00 

Fort  on  Alcatraz  Island^  Smi  Francisco  Harbor^  California^  in  charge  of 
Lieut  Col,  George  H,  Mendelly  Corps  of  Engineers, — Alcatraz  Island  lies  in 
the  harbor  of  San  Francisco,  two  miles  inside  its  entrance,  in  a  very 
advantageous  position  for  the  defense  of  the  channels  on  every  side  of  it. 

In  1870  the  work  of  remodeling  the  defenses  of  this  island  to  adapt 
them  to  modern  ordnance — this  work  consisting  of  the  construction  of 
heavy  earthen  batteries — was  commenced  and  carried  on  for  a  few 
years,  when  it  was  suspended  for  want  of  funds.  The  last  appropria- 
tion ($25,000)  was  for  the  fiscal  year  1875-'76,  although  there  was  some 
work  done,  mostly  by  the  military  prisoners  confined  on  the  Island,  in 
1877. 

The  api)ropriation  asked  for  will  be  applied  to  the  construction  of  gun- 
platforms  for  earthen  batteries  ready  to  receive  them,  and  to  the  con- 
struction of  earthen  batteries  not  yet  commenced. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Batteries  at  Point  San  Jose^  San  Francisco  Harbor^  California^  inchurge 
of  Lieut.  Col  C,  S.  Stewart^  Corps  of  Engineers. — During  the  late  civil 
war  two  temporary  earthen  batteries  were  built  on  this  point. 

In  the  east  battery  the  timber  platforms  are  decayed  as  well  as  the 
wood-work  of  the  magazines,  part  of  which  has  caved  in.  This  battery 
is  unserviceable.* 

The  three  platforms  on  the  right  of  the  west  battery  are  new,  having 
been  put  down  at  the  end  of  the  last  fiscal  year,  and  the  guns  for  them 
have  been  remounted  during  this  year.  The  timber  of  the  remaining 
platforms  is  much  decayed.  The  traverse  magazine  of  timber  is  in  good 
condition  and  in  use. 
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DEFENSES   OF   SAN   FRANCISCO,   THE    NAVY- YARD    AT    MARE   ISLAND, 

AND  THE  ARSENAL  AT  BENiciA— Continued. 

Projects  for  new  earthen  batteries  of  heavy  guns  and  mortars  for  the 
occupation  of  this  important  point  im  the  second  line  of  defense  for  the 
bay  and  harbor  of  San  Francisco  have  been  prepared  by  the  Board  of 
Engineers  for  the  Pacific  Coast. 

No  appropriation  was  made  for  tlie  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Angel  Island,  San  Francisco  Harbor,  Calijornia^  in  charge 
of  Lieut.  Col.  C.  IS.  Stewart^  Corps  of  Engineers, — The  three  earthen  bat- 
teries on  this  island  were  built  during  the  late  civil  war  for  temporary 
08e.  The  timber  platforms  and  the  timber  magazines  are  decayed,  and 
nearly  all  the  gun-carriages  have  been  condemned. 

The  batteries  are  practically  unserviceable. 

Barbette  earthen  batteries  for  the  heaviest  guns  have  been  planned 
by  the  Board  of  Engineers  for  the  Pacific  Coast,  to  occupy  the  most  val- 
uable positions  on  the  island  which  bear  on  the  channels  leading  to  the 
upper  part  of  the  bay,  to  the  navy-yard  at  Mare  Island,  and  to  the  arse- 
nal at  Benicia. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jnne  20,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  COLUMBIA. 

Defenses  at  the  mouth  of  the  Columbia  Kiverj  Oregon,  and  Washington 
Territory^  in  charge  of  Maj,  O.  L.  Oillespie,  Corps  of  Engineers. — The 
defenses  consist  of  Fort  Stevens,  an  inclosed  earthwork  at  Point  Adams, 
Oregon,  on  the  south  side,  commanding  the  entrance  to  the  Columbia 
Kiver  by  the  south  channel,  which,  after  passing  the  outer  or  northern 
end  of  Clatsop  Spit,  skirts  the  eastern  shore  of  Point  Adams  on  the 
approach  to  Astoria;  and  the  earthen  batteries  at  Fort  Canby,  Cape 
Disappointment,  Washington  Territory,  on  the  north  side,  commanding 
the  entrance  by  the  north  channel,  which  passes  in  c^ose  to  the  head- 
land, leaving  Sand  Island  to  the  southward. 

These  earthworks  were  built  during  the  late  civil  war  in  anticipation 
of  complications  with  foreign  powers.  The  breast-high  retaining  walls 
of  the  parapets,  the  walls  and  roofs  supporting  the  earth  coverings  of 
magazines^  the  gun-platforms,  nad  other  i>arts  which  are  commonly 
built  of  masonry  in  permanent  earthworks,  were,  in  this  case,  necessa- 
lily  built  of  wood,  for  want  of  time  and  money,  and  they  are  subject  to 
rapid  decay  in  the  climate  of  the  mouth  of  the  Columbia. 

At  Fort  Canby  a  small  quantity  of  metallic  paint  and  oil  was  purchased 
to  paint  the  powder  magazine  located  near  the  light-keeper's  dwelling. 
Ko  other  repairs  were  made  during  the  year. 

Funds  will  be  provided  from  the  appropriation  for  protection,  preser- 
vation, and  repair  of  fortifications  for  the  current  fiscal  year  for  rebuild- 
ing two  gun  platforms  in  the  center,  and  two  in  the  left  battery,  and 
keeping  the  powder  magazine  in  repair. 

At  Fort  Stevens  the  sallyport  was  wholly  rebuilt,  and  the  floor,  as 
▼ell  as  the  connecting  bridge  across  the  ditch,  was  raised  ten  inches  to 
prevent  high  water  obstructing  the  entrance;  the  revetment  of  the  tra- 
verses on  either  side  of  the  15-inch  gun  were  rebuilt  and  the  earth  sodded 
and  the  interior  revetment  at  other  points  on  the  sea  faces  was  repaired. 

Foods  will  be  provided  from  the  appropriation  for  protection,  preser- 
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DEFENSES  OF  THE  COLUMBIA — Continued. 

vation,  and  repair  of  fortifications  for  rebuilding  two  gun  platforms  on 
the  sea  front,  and  for  renewing  part  of  the  interior  revetment. 

jl  No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropdation  asked  for  next  fiscal  year. 

BOARDS  OF  ENGINEERS. 

THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers  stationed  at  Few  York  City,  consisting  of  CoL 
Z.  B.  Tower,  Col.  John  Newton,  Lieut.  Col.  Henry  L.  Abbot,  and,  when 
so  ord.ered,  the  officer  in  charge  of  the  work  under  consideration,  has 
been  engaged  in  the  duties  which  have  from  time  to  time  been  referred 
to  it,  and  it  has  submitted  the  following  summary  of  its  operations : 

Coast  Defenses. — Bach  year's  progress  on  the  part  of  maritime  nations 
for  attacking  land  forts  constructed  for  the  protection  of  coastwise 
harbors  has  revealed  more  and  more  the  necessity  for  important  and 
radical  changes  in  our  own  sea-coast  defenses.  From  the  great  ad- 
vance made  in  the  power  of  guns  mounted  on  war  ships  during  the  past 
twenty  years,  and  in  the  resistance  of  their  iron  armor  to  projectiles,  by 
which  they  are  enabled  without  great  risk  to  approach  near  enough  to 
shore  batteries  to  give  efficiency  to  their  own  fire,  it  seems  to  be  gen- 
erally conceded  that  earth  parapets  and  iron  shields  are  the  most  suita- 
ble cover  for  shore  guns  yet  arrived  at.  The  earth  parapet  commends 
itself  by  its  comparative  cheapness,  and  there  are  many  positions  in 
which  it  can  be  used  effectively ;  and  the  more  so  if  the  guns  which  it 
covers  are  mounted  on  carriages^  permitting  them  to  be  depressed  for 
loading  without  exposing  the  gunners  to  direct  fire.  Of  course' the  ob- 
jection to  a  barbette  battery  always  remains,  that  it  does  not  protect 
against  highly  curved  and  vertical  fire.  The  combination  of  iron  shields 
with  masonry  scarps,  regarded  as  admissible  some  years  ago,  is  not  now 
looked  upon  with  the  same  favor ;  in  fact,  the  development  of  the  80  and 
100  ton  guns,  the  improvement  in  projectiles  and  their  initial  velocities, 
seem  to  have  rejected  that  method  of  construction  for  forts.  The  ques- 
tion naturally  arises,  how  can  iron  be  used  to  cover  shore  guns  most 
economically  and  most  efficiently  f  It  is  a  question  as  between  forts 
with  iron  scarps  and  turrets,  and  perhaps  one  mainly  of  relative  cost. 
If  the  latter  be  the  more  expensive,  gun  for  gun,  it  gives  a  full  circle  of 
fire  to  compensate  for  the  greater  outlay  in  its  construction.  The  turret 
seems  to  be  especially  appropriate  for  the  most  important  harbors  of  our 
coast,  from  the  fact  that  the  forts  in  existence  furnish  casemate  cover 
for  garrisons  and  munitions  of  war,  which  can  be  made  secure  without 
large  outlays.  In  adding  turrets,  therefore,  casemate*  room  only  large 
enough  for  their  service  need  be  added  when  they  are  placed  outside  of 
the  fort ;  if  within,  additional  casemates  will  not  generally  be  required. 
This  Board  is  entirely  in  favor  of  using  iron  turrete  for  sea-coast  defense 
in  the  most  important  harbors  of  the  United  States. 

A  large  number  of  barbette  batteries  have  been  commenced,  and  in 
many  localities  advanced  nearly  to  completion.  They  will  be  suitable, 
when  finished,  for  the  reception  of  12-inch  rifled  guns. 

The  turrets  should  be  designecl  and  built  for  an  80  or  100  ton  gun,  as 
the  most  i}owerful  yet  constructed.  During  the  past  year  our  studies 
have  been  directed  to  designing  a  turret  for  a  100  ton  gun,  a  report 
ui>on  which  has  already  been  submitted. 
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Reports  ux>on  questions  relating  to  fortifications  have  been  made  diir- 
ing  the  year  as  follows : 

1880.  IITovember  16.  Upon  device  of  Lieut.  G.  N.  Whistler,  TJ.  S.  A., 
for  a  hydraulic  gun-carriage. 

December  27.  Upon  application  of  the  State  of  New  York  for  permis- 
sion to  use  a  portion  of  the  Fort  Porter  military  reservation  for  canal 
purposes. 

1881.  January  11.  Upon  question  of  granting  right  of  way  through 
public  lands  of  the  United,  States  near  Fort  Wadsworth,  Staten  Island, 
N.  Y.,  for  railroad  purposes. 

January  27.  Upon  proposition  of  Mr,  Eobert  B.  Lines,  agent,  to  sell 
to  the  United  States  Government  the  right  to  manufacture  the  White- 
head-Luppis  tori)edo. 

February  9.  Supplementary  report  upon  same  subject. 

January  27. '  Upon  inveiitiou  of  Mr.  Newton  F.  Hartshorn,  of  balloons 
for  war  purposes. 

April  16.  Upon  paper  of  Professor  Hofer  on  theory  of  blasting  and 
military  mining ;  translated  by  Capt.  C.  W.  Raymond,  Corps  of  Engi- 
neers. 

May  4.  Upon  plan  of  Mr.  W.  M.  Stehley  for  '^  elastic  armor"  for  war 
vessels. 

June  30.  Upon  subject  of  further  defense  of  Boston  Harbor  by  means 
of  turrets  aiid  additional  barbette  batteries,  with  accompanying  draw- 
ings. 

June  30.  Upon  a  design  made  by  this  Board  of  a  turret  for  harbor 
defense,  with  accompanying  drawings. 

Torpedo  Defense.-^The  annual  appropriation  made  for  the  fiscal  year 
1880~'81,  for  providing  materials  to  defend  our  coasts  with  submarine 
mines,  &c.  ($50,000),  has  been  expended,  upon  the  recommendation  of 
this  Board,  chiefly  in  the  purchase  of  torpedo  cases  and  junction  boxes 
to  be  stored  for  use  in  the  channels  leading  to  the  harbor  of  Boston.  A 
much  larger  sum  could  have  been  judiciously  expended  in  providing 
for  other  important  harbors  now  quite  neglected;  and  an  increase  in 
this  appropriation  for  the  coming  year  is  urgently  to  be  recommended. 
The  material  is  not  liable  to  deteriorate  in  store;  and  in  the  present 
condition  of  our  sea-coast  defenses,  and  of  their  armaments,  an  ample 
supply  of  torpedoes  is  a  necessity  which  cannot  be  ignored  without  risk 
of  disaster.  Not  less  than  $100,000  should  be  annually  applied  to  thia 
purpose  for  several  years  to  come. 

Another  matter  in  this  connection  demands  immediate  action.  In 
our  last  annual  report,  this  Board  pointed  out  in  some  detail  the  neces- 
sity for  a  special  appropriation  to  prepare  our  forts  to  serve  as  operating 
stations  for  submarine  mines.  Without  such  preparation  only  a  very 
imperfect  use  could  be  made  of  the  materials  in  store.  Unless  the 
electric  cables  connecting  the  mines  with  the  casemate  containing  the 
batteries,  &c.,  are  so  introduced  as  to  be  secure  against  bombardment, 
a  single  fortunate  shot  may  open  the  whole  channel  to  the  enemy.  This 
would  be  the  condition  of  Boston  to-day,  and  indeed  of  most  of  our  great 
seaports.  It  is  useless  to  provide  mines  without  also  constructing  the 
shafts,  galleries,  and  bomb-proofs  necessary  for  their  efficrent  service. 
An  appropriation  of  $200,000  would  go  far  towards  supplying  all  our 
chief  forts  with  these  most  necessary  additions,  and  the  appropriation 
of  that  sum  is  again  recommended.  The  works  require  time  for  their 
construction,  and  at  the  outbreak  of  hostilities  this  would  certainly  be 
lacking. 

It  is  the  duty  of  the  Board  to  again  urge  the  importance  of  increasing 
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the  numbei:  of  enlisted  men  of  engineers  suflBciently  to  properly  prepare 
foi*  the  service  of  our  submarine  mines  in  Avar.  At  present,  owing  to 
the  redaction  of  the  Army  and  to  the  need  of  troops  on  the  plains,  only 
about  100  men  would  be  available  in  an  emergency — ^hardly  enough  to 
defend  the  i)ort  of  !N^ew  York  City.  The  service  is  technical,  requiring 
qualifications  and  training  not  to  be  found  in  details  from  other  arms  of 
the  service  or  among  the  volunteers.  No  change  in  the  organic  law 
creating  the  Battalion  of  Engineers  is  required,  but  simply  a  provision 
authorizing  it  to  be  recruited  to  its  full  strength  (752  enlisted  men)  in 
addition  to  the  25,000  men  to  which  the  Army  is  now  limited.  The  Sig- 
nal Service  is  already  provided  for  upon  this  plan,  which  has  also  re- 
<5eived  the  favorable  indorsement  of  the  General  of  the  Army  in  his 
annual  report  for  1879,  No  increase  of  commissioned  officers  nor  change 
in  legal  organization  would  be  needful ;  and  the  men,  being  thoroughly 
disciplined  and  well  drilled  as  infantry,  would  be  as  serviceable  in  onli- 
nary  emergencies  as  those  of  any  other  arm  of  service. 

The  experimental  development  of  our  system  of  submarine  mining 
lias  been  continued,  as  heretofore,  at  Willets  Point ;  the  expense  being 
reduced  to  a  minimum  by  the  employment  of  the  engineer  troops  in  the 
needful  mechanical  operations. 

Under  the  head  of  "  explosives,"  Noble's  latest  improvement  in  the 
<5las8  of  nitroglycerine  compounds,  known  as  explosive  gelatine,  has 
received  attention.  The  private  manufacture  of  this  material  for  our 
market,  although  under  consideration,  is  not  yet  definitely  arranged  and 
uuder  existing  navigation  laws  it  has  been  found  impossible  to  import 
it  from  Europe.  No  facilities  have  been  provided  for  manufacturing 
<ixplosives  in  bulk  at  Willets  Point,  as  the  private  establishments  of  the* 
country  are  sufficient  to  supply  all  probable  requirements.  For  these 
reasons  it  has  been  found  necessary  to  delay  these  experiments  longer 
than  was  at  first  expected ;  but,  through  the  kindness  of  Captain  Ram- 
say, U.  S.  N.,  commanding  the  naval  torpedo  station  at  Newport,  we 
have  recently  been  ]>resented  with  an  excellent  sample  of  about  100 
pounds,  made  there  by  Professor  Hill,  and  are  thus  enabled  to  compare 
this  new  explosive  with  those  already  carefully  studied  for  use  in  sub- 
marine mines. 

The  sample  was  made  ui)on  the  usual  formula :  89  per  cent,  of  nitro- 
glycerine ;  7  per  cent,  of  soluble  gun-cotton ;  4  per  cent,  of  camphor. 
The  substance  was  an  elastic  jelly,  amber-colored  and  sufficiently  tough 
to  be  cut  with  a  knife  in  strips.  Water  caused  no  exudation  of  nitro- 
glycerine, nor  did  explosion  occur  from  the  impact  of  a  bullet  fired  at 
short  range ;  two  important  advantages  over  dynamite. 

Tested  for  intensity  of  action  when  fired  under  water,  by  the  ring 
method  in  use  at  Willets  Point,  the  new  explosive  gave  better  results 
than  any  heretofore  obtained,  proving  to  be  about  17  per  cent,  stronger 
than  dynamite  No.  1.  The  curious  fact  was  developed  that  several  dis- 
tinct orders  of  explosion  are  possible,  depending  upon  the  nature  of  the 
primer  employed.  Thus,  with  3  ounces  of  gun-cotton  or  dynamite  No.  1, 
ignited  by  20  grains  of  fulminating  mercury,  complete  detonation  ap- 
peared to  be  secured ;  giving  normal  results  well  represented  by  the 
formula. 


V     (D  +  00l)2.1   y 


In  which  P  denotes  the  mean  instantaneous  pressure,  in  pouu{}s,  per 
square  inch  of  exposed  surface,  which  would  be  registered  upon  the 
copper  disk  of  a  Rodman  pressure  gauge;  ^,  the  vertical  angle  made  by 
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a  line  drawn  from  the  center  of  the  charge  to  the  object  receiving  the 
shock,  measared  from  the  nadir;  C,  the  charge  of  the  explosive  in 
pountls :  and  D,  the  distance  from  the  charge  to  the  object,  in  feet. 
This  formula,  framed  by  Lieutenant-Colonel  Abbot,  appears  to  be  gene- 
ral in  its  application  to  all  the  modem  explosive  compounds,  when  the 
proper  number  replaces  259  in  the  numerator.  For  dynamite  No.  1 
this  number  is  186 ;  for  gun-cotton  135,  &c. 

If,  however,  the  charges  of  explosive  gelatine  be  fired  by  an  ordinary 
torpedo  fuze  primed  with  20  grains  of  fulminating  mercury  in  a  copper 
cap,  explosion  usually  occurs  (only  two  failures  in  eighteen  trials),  but, 
as  a  rule,  much  less  intensity  of  action  is  developed ;  and,  as  the  size 
of  the  charge  is  increased,  this  dift'erence  appears  to  become  greater. 
Thus  in  these  trials  the  measured  intensities  ranged  from  unity  to  ^^  of 
perfect  detonation,  the  charges  varying  from  1  pound  to  5  pounds. 
Special  primers  of  a  much  more  powerful  character  than  those  in  use 
with  the  older  explosive  compounds  are  thus  proved  to  be  necessary, 
as,  indeed,  was  anticipated  from  foreign  notes  upon  the  subject. 

Although  these  experiments  with  explosive  gelatine  prove  that  it 
pQ«ses8es  certain  merits  Avhich  must  constitute  it  a  strong  rival  to  dyna- 
mite No.  1  in  submarine  mining,  more  extended  trials  are  needful  before 
a  final  decision  can  be  reached.  Such  trials  will  be  made  without  un- 
necessary delay.  For  use  in  military  demolitions  and  in  similar  work 
devolving  ui)on  the  engineers  of  an  army  in  the  field,  its  strength  and 
safety  in  handling  will  undoubtedly  place  it  in  the  first  rank. 

As  stated  in  the  last  annual  report  of  the  Board,  a  systematic  series  of 
experiments  with  Sim's  electrical  fish  torpedo  is  in  progress  at  Willets 
Point.  Ten  official  runs  and  over  thirty  wharf  trials  were  made  last 
sammer  and  autumn  to  determine  the  capabilities  and  defects  of  the 
invention,  to  fix  upon  the  best  foruj  of  propeller,  and  to  settle  other 
practical  points  connected  with  the  working  of  the  apparatus.  During 
the  past  winter  certain  improvements  suggested  by  these  experiments 
have  been  made  in  the  boat  and  in  the  shore  machinery,  and  the  trials 
will  soon  be  resumed  and  \igorously  prosecuted.  They  have  already 
established  the  fact  that  the  boat  possesses  merits  of  a  high  order, 
which  will  make  it  a  useful  adjunct  to  our  submarine  mines  and  an  effi- 
cient weai>ou  for  repelling  countermining  operations  and  other  attempts 
of  the  enemy  to  destroy  channel  obstructions. 

The  usual  routine  of  laboratory  and  other  trials  to  perfect  the  details 
of  our  system  of  submarine  mining  has  been  continued  by  Lieutenant 
Colonel  Abbot,  but  his  most  pressing  work  has  been  the  reduction  and 
arrangement  of  the  accumulated  records  for  publication  in  the  Battalion 
press.  This  is  more  than  ever  necessary  now  that  officers  of  other  arms 
of  the  service  are  allowed  to  take  a  course  of  instruction  at  Willets 
Point  to  iiualify  themselves  for  detail  as  acting  engineers,  should  it  be- 
^me  necessary  to  defend  our  coasts  with  submarine  mines. 

During  the  past  year  126  quarto  pages  have  been  thus  printed  and 
are  now  in  the  hands  of  the  Board,  and  it  is  believed  that  during  the 
coming  year  the  work  will  be  brought  up  to  date. 

Riter  and  Harbor  Improvementa^  &c» — Under  this  head  the  Board  has, 
daring  the  sauje  period,  prepared  and  forwarded  reports  upon  the  fol- 
lowing projects  submitted  to  it: 

1880.  August  23.— Upon  project  of  Lieut.  Col.  G.  K.  Warren,  for  the 
improvement  of  Nantucket  Harbor,  Massachusetts. 

August  25.  Upon  additional  breakwater  for  the  further  improvement 
of  Stonington  Harbor,  Connecticut. 
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September  10.  Upon  project  of  Col.  George  Thom,  for  the  improve- 
ment of  Eockland  Harbor,  Maine. 

September  13.  Upon  project  of  Col.  George  Thom,  for  the  improve- 
ment of  the  harbor  of  Scitiiate,  Massachusetts. 

September  16.  Upon  Lieutenant-Colonel  N.  Michler's  modification  of 
project  for  the  improvement  of  South  Shrewsbury  Eiver,  New  Jersey. 

September  24.  Upon  project  of  Maj.  S.  M.  Mansfield,  for  improvement 
of  channel  over  bar  at  the  mouth  of  Brazos  River,  Texas. 

September  25.  Upon  project  of  Lieut.  Col.  N.  Michler,  for  improve- 
ment of  the  channel  between  Staten  Island  and  New  Jersey. 

September  30.  Upon  project  of  Capt.  0. 11.  Ernst,  for  an  ice-harbor 
at  Saint  Louis,  Missouri. 

October  4.  Upon  project  of  Col.  George  Thom,  for  the  improvemen  t 
of  Newburyport  Harbor,  Massachusetts. 

Nov.  16.  Upon  project  of  Charles  Deering,  for  a  breakwater  at  Rock- 
land, Maine. 

November  29.  Upon  plan  of  General  H.  Haupt,  for  the  improvement 
of  rivers ;  more  eflpecially  the  Ohio  River. 

November  30.  Upon  plan  of  Mr.  H.  F.  Knapp,  for  improving  the 
channel  through  Sandv  Hook  Bar,  New  York  Harbor. 

(See  Appendix  D  23.) 

1881.  January  13.  Upon  project  of  Maj.  G.J.  Lydecker,  for  an  exterior 
breal^water  at  Chicago,  Illinois. 

February  12.  Upon  project  of  Capt.  A.  N.  Damrell.  for  the  improve- 
ment of  Pensacola  Harbor,  Florida. 

Upon  the  16th  of  April  a  supplementary  report  upon  the  above  sub- 
ject was  made. 

February  12.  Upon  subject  of  improvement  of  the  mouth  of  Columbia 
River,  Oregon. 

June  7.  Upon  subject  of  improvement  of  Christiana  River,  Delaware. 

In  addition  to  their  duties  with  this  Board  the  members  have  been 
engaged  upon  special  boards  and  various  duties,  viz: 

The  special  board  for  the  improvement  of  Galveston  Harbor,  Texas, 
of  which  Generals  Tower  and  Newton  are  members,  was  reconvened  in 
October  last  to  consider  certain  points  presented  to  the  Chief  of  Engi- 
neers by  Colonel  Mansfield,  the  officer  in  charge  of  this  work  of  improve- 
ment. A  report  was  submitted  October  31.  Subsequently  Colonel  Mans- 
field appeared  before  the  Board,  and  on  the  19th  of  November  an 
addendum  to  prior  report  was  forwarded,  suggested  by  his  explana- 
tions. 

Duiing  the  summer  of  1880  General  Tower  made  an  examination  of 
various  harbors  on  the  New  England.coast,  and  has  in  addition  served 
upon  a  special  board  for  the  examination  of  candidates  for  promotion  in 
the  Corps  of  Engineers. 

General  Newton,  besides  attending  to  the  important  works  of  river 
and  harbor  improvement  with  which  he  is  chargecL  has  served  during 
the  past  year  as  a  member  of  the  Warren  Court  of  Inquiry. 

General  Abbot  has  continued  in  command  of  the  Engineer  school  of 
application  at  Willets  Point,  L.  I.,  and  has  served  on  a  special  board  to 
examine  engineer  officers  for  i)romotion. 

BOARD  OF  ENGINEERS  FOR  THE  PACIFIC  COAST. 

This  Boaixi  has  consisted  of  the  following  officers  of  the  Corps:  Lieut. 
Col.  C.  S.  Stewart,  Lieut.  Col.  K.  S.  Williamson,  Lieut.  Col.  G.  H.  Men- 
dell,  First  Lieut.  A.  H.  Payson,  recorder,  A\ith  whom  in  the  discussion 
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of  certain  of  the  subjects  brought  before  it,  have  been  associated  Maj. 
Godfrey  Weitzel,  Maj.  D.  C.  Houston,  and  Maj.  G.  L.  Gillespie,  of  the 
Corps  of  Engineers. 

The  Board,  during  the  year,  has  had  under  consideration,  and  has  re- 
ported upon,  the  selection  of  a  site  for  a  harbor  of  refuge  on  the  Pacific 
coast  between  San  Francisco  and  the  Straits  of  Fuca;  oh  the  canal  at 
the  Cascades  of  the  Columbia  Eiver,  Oregon,  and  on  the  occupation  of 
one  of  the  islands  in  the  Bay  of  San  Francisco,  California,  for  a  quaran- 
tine station. 

BATTALION  OF  ENGINEERS  AND  SCHOOL  OF  APPLICATION. 

The  strength  of  the  Battalion  of  Engineers  on  June  30,  1881,  was  14 
commissioned  officers  and  199  enlisted  men. 

It  has  been  commanded  during  the  year  by  Lieut.  Col.  Henry  L.  Ab- 
bot, and  stationed  as  follows:  The  field,  staff,  band,  and  Companies 
A,  B,  and  C  at  Willetts  Point,  New  York  Harbor;  Company  E  at  West 
Point,  N.  Y.  Company  D  exists  only  on  paper,  at  present,  owing  to  the 
excessive  reduction  of  the  Battalion,  in  numerical  strength,  below  the 
legal  organization. 

During  the  past  year  recruiting  has  been  limited  to  the  enlistment 
of  Suitable  men,  applying  at  Willets  Point  and  West  Point,  and  to  oc- 
casional assignments  of  selected  men  from  the  general  depot  at  David's 
Island. 

The  changes  during  the  year  have  consisted  of  one  death ;  35  dis- 
charges; 9  desertions;  30  re  enlistments;  19  enlistments;  4  recmits 
received  from  depot;  1  deserter  apprehended;  and  3  transfers  from 
other  branches  of  service. 

The  military  duties  of  the  troops  have  consisted  in  guarding  the  de- 
pot at  Willets  Point,  where  over  $3,000,000  worth  of  public  property 
is  intrusted  to  their  care ;  performing  skilled  labor,  such  as  remodeling 
the  bridge  trains,  printing  confidential  documents  pertaining  to  the 
torpedo  service,  and  other  work  of  a  similar  character.  They  also  aid 
in  the  instruction  of  the  Cadets  at  the  Military  Academy,  in  sapping, 
mining,  and  pontoniering.  Their  most  important  duty,  however,  is  to 
keep  pace  with  modern  improvements  in  their  special  duties  in  time  of 
war.  Tliese  include  many  branches,  such  as  military  reconnaissance, 
the  duplication  of  maps  by  photography,  the  practical  details  of  sub- 
marine mining,  the  attack  and  defense  of  fortified  positions,  tlte  con- 
struction of  military  bridges,  the  construction  of  land  mines,  &c.,  &c., 
which  are  unknown  toother  branches  of  the  service,  and  in  which  rapid 
progress  is  now  making  by  reason  of  the  modern  improvements  in  en- 
gines of  war. 

Such  knowledge  can  only  be  obtained  by  constant  study  in  times  of 
peace,  and  its  value  at  the  outbreak  of  hostilities  can  hardly  be  over- 
estimated. 

The  officers'  branch  of  the  school  of  application  has  made  steady  prog- 
ress during  the  past  year,  and  it  now  includes  not  only  the  strictly  mil- 
itary parts  of  the  profession,  but  also  civil  engineering  to  fit  the  young 
officers  for  the  works  of  internal  improvement  upon  which  the  Corps  of 
Engineers  is  so  largely  engaged  in  times  of  peace.  The  course  of  in- 
struction at  West  Point  is,  from  the  nature  of  the  case,  limited  to  the 
theoretical  study  of  most  of  these  branches;  and  the  tour  of  duty  at 
Willets  Point  not  only  accustoms  the  recent  graduates  to  service  with 
troops,  but  also  renders  them  expert  in  the  handling  and  use  of  instru- 
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ments  and  in  the  practical  application  of  their  knowledge  learned  from 
books. 

In  connection  with  the  submarine  mining  branch  of  the  duties  of  the 
Corps  of  Engineers  the  young  officers  do  much  more  than  this.  Every 
facility  for  the  study  of  electricity  and  modern  explosives  is  afforded 
them  at  Willets  Point,  and  they  acquire  much  information  to  be  obtained 
at  no  other  place  in  the  country.  During  the  past  year  the  experiment 
of  having  a  small  detail  of  artillery  officers  study  this  coursefor  a  period 
of  six  months  has  been  successfully  tried.  Three  officers  have  done  so 
in  a  thorough  manner,  and  would  now  be  qualified  for  detail  as  acting 
engineers  should  their  services  be  required  in  defending  our  coasts  with 
torpedoes. 

In  my  last  annual  report  I  so  fully  set  forth  the  necessity  for  an  increase 
in  the  number  of  enlisted  men  of  engineers  that  repetition  here  is  hardly 
required.  The  matter  is  one  of  urgent  importance,  and  I  desire  to  press 
its  consideration  upon  the  attention  of  the  departuMBUt  as  strongly  as 
possible.  No  change  in  the  legal  organization  nor  in  the  actual  number 
of  commissioned  officers  is  requested;  but  only  that  the  rank  and  file 
maybe  placed  upon  such  a  footing  as  to  affi)rd  a  reasonable  expectation 
that  the  work  which  must  devolve  upon  them  at  the  outbreak  of  any 
war  may  be  performed  in  a  manner  to  meet  the  just  expectations  of  the 
country.  At  present  this  is  not  the  case,  owing  to  the  limitation  fixed 
upon  the  number  authorized  to  be  enlisted — 200  men  instead  of  752  men 
allowed  by  law. 

(See  Appendix  No.  3.) 

ENGINEER    POST    AND    DEPOT    AT    WILLETS    POINT,     NEW 

YORK    HARBOR. 

This  post  and  depot  is  commanded  by  Lieut.  Col.  Henry  L.  Abbot, 
Corps  of  Engineers. 

It  contains  the  engineer  school  of  application,  where  the  enlisted  men 
of  that  branch  of  the  service  are  trained  in  their  duties  as  sappers,  miners^ 
pontoniers,  military-map-making,  &c.,  and  where  officers  on  assignment 
to  the  corps  are  sent  for  practical  instruction  in  the  military  and  in 
many  of  the  civil  branches  of  their  profession.  All  our  experiments 
with  torpedoes  have  been  conducted  there,  and  from  this  school  must 
come  the  officers  and  men  qualified  to  employ  the  new  weapon  in  defend- 
ing our  coasts  against  maritime  attack. 

The  buildings  have  all  been  constructed  in  as  plain  and  economical  a 
manner  as  possible.  No  special  appropriations  have  been  made  for  sev- 
eral years  for  this  purpose,  and  the  sum  of  $5,000  is  earnestly  requested 
to  continue  the  work. 

The  depot  contains  the  bridge  equipage  of  the  Army,  the  engineer 
trains  for  field  service,  the  torpedo  materials  stored  for  the  defense  of 
the  coast,  the  astronomical,  geodetic,  and  surveying  instruments  used  by 
the  corps  in  civil  works,  all  guarded  and  cared  for  by  the  engineer 
troops. 

The  usual  appropriation  of  $1,000  for  the  purchase  of  materials  for 
instructing  the  three  companies  at  Willets  Point  in  their  military  duties 
is  requested. 

Also^  the  usual  appropriation  of  $4,000  for  the  current  expenses  of  the 
depot,  including  the  repair  of  instruments  for  the  "general  use  of  the 
corps. 
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Statement  offundA, 

Amount  expended  and  pledged,  1880-^81 $5,  OOO 

Amoant  available  for  1881 -V2 5,000 

Amonut  desired  for  188'^'83  viz : 

Materials  for  instrnction  of  troops ».  $1,000 

Current  expenses  of  depot 4, 000 

Construction  of  public  buildings : 5,000 

10,000 

(See  Appendix  No.  4.) 

UNITED  STATES    MASTIC     WORKS    ON    GOVERNOR'S    ISLAND^ 
NEW    YORK   HARBOR. 

These  works  are  in  charge  of  Col.  John  Newton,  Corps  of  Engineers^ 

statement  of  mastic  and  bitumen  stored  with  post  quartermaster  at  Governor's  Island^  Xexo 

York  Harbor, 
Mastic : 

'  Pound8^ 

On  hand  July  1,  1880 23(5,17 

Sold  to  officers  for  public  works 1,980 

On  hand  July  1,  1881 234,187 

Bitumen: 

On  hand  July,  1880 65,760 

Sold  to  officers  for  public  works 4, 275 

On  hand  July  1,  18^1 61,48S 

RIVER   AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  past  fiscal  year  were  derived  from 
the  balances  of  the  appropriations  of  June  14,  1880,  and  of  previous^ 
dates,  together  with  such  small  portions  of  the  appropriation  of  March 
3, 1881,  as  were  made  available  before  the  30th  of  June. 

A  brief  statement  is  given  below,  setting  forth  the  condition  of  each 
improvement,  the  extent  of  the  work  performed  during  the  year,  the 
amount  of  money  expended,  and  an  estimate  of  the  probable  cost  of  com- 
pletion, together  with  an  estimate  of  the  amount  that  can  be  profitably 
expended  during  the  year  ending  June  30, 1883. 

The  reports  of  the  officers  in  charge  of  the  various  improvements  will 
be  found  in  the  Appendix,  and  to  these  reports  special  reference  should 
be  ma<le  whenever  detailed  information  is  desired  concerning  the  pro* 
gress  and  condition  of  each  work. 

The  examinations  and  surveys  required  and  provided  for  in  the  3d 
section  of  the  river  and  harbor  act  of  March  3, 1881,  have  been  distrib- 
uted and  assigned  to  the  officers  in  charge  of  the  several  river  and  har- 
bor districts,  and  it  is  expected  that  reports  may  be  received  in  time  to 
be  submitted  to  Congress  in  the  early  part  of  the  ensuing  session. 

ATLANTIC     COAST. 

UCPEOVEMENT  OF  RIVERS  AND   HARBORS  IN  THE  STATES  OF  MAINE,, 
NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 

Officer  in  charge,  Col.  George  Thom,  Corps  of  Engineers,  who  has 
onder  his  immediate  orders  Lieut.  William  T.  Eossell,  Corps  of  Engi- 
neers. 

1.  Breakwater  on  Saint  Croix  River^  near  Calais,  Maine, — This  break- 
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water  was  built  by  the  United  States  Government  in  1856,  upon  "  the 
Ledge,"  which  is  situated  about  5  miles  below  the  bridge  at  Calais,  Me, 
It  consists  of  three  crib- work  piers,  ballasted  with  stone,  and  was  so 
located  as  to  prevent  vessels  in  descending  the  river  on  the  ebb-tide 
from  being  thrown  upon  the  ledge  by  the  iSrong  tidal  current  which 
sets  directly  upon  it.  This  work  has  hitherto  answered  this  purpose  in 
a  very  satisfactory  manner,  but,  owing  to  the  damage  sustained  by  run- 
ning ice  and  decay  of  timber,  it  has  become  so  much  dilapidated  as  to 
necessitate  its  being  entirely  rebuilt 

For  this  work  the  sum  of  $4,000  was  appropriated  by  the  river  and 
harbor  act  of  March  3, 1881,  under  which  a  contract  has  been  made  for 
Its  completion  on  or  before  the  31st  of  October,  1881. 

Amount  appropriated  by  act  approved  March  3,  1881 $4,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 24  59 

July  1,  1881,  amount  available 3,975  41 

(See  Appendix  A  1.) 

2.  Lubec  Channel^  Maine. — The  project  for  the  improvement  of  this 
channel  was  based  upon  a  survey  made  in  1878,  the  object  being  to 
make  the  channel  navigable  in  all  stages  of  the  tide  by  giving  it  a  depth 
of  not  less  than  12  feet  at  mean  low-water,  or  9  feet  at  low-water  of 
spring  tides.  Thte  channel  is  now  obstructed  by  shoals  lying  between 
the  head  of  "  the  Narrows  ^  and  *'  Western  Bar  beacon,"  a  distance  of 
about  2J  miles,  the  shoalest  parts  of  which  have  a  depth  of  not  more 
than  5  feet  at  mean  low-water. 

The  following  appropriations  have  been  made  for  this  improvement, 
'  to  wit : 

By  the  river  and  harbor  act  of  March  3,  1879 $44,000 

By  the  river  and  harbor  act  of  June  14,  1880 20,600 

By  the  river  and  harbor  act  of  March  3,  1881 45, 000 

Total , 109,000 

Under  the  appropriation  of  March  3,  1879,  a  contract  was  made  in 
September,  1879,  for  the  partial  dredging  of  this  channel.  Under  this 
contract  the  removal  of  the  spit  off  Leadurny  Point  was  completed  and 
dredging  was  commenced  in  the  lower  part  of  the  channel,  near  the 
<'  Western  Bar  beacon,"  after  which  (in  March,  1880)  the  contracting 
party  abandoned  the  work.  Subsequently  proposals  were  invited  for 
this  work  three  times,  the  last  time  August  17, 1880,  under  the  two  ap- 
propriations then  available,  resulting  in  a  contract  made  September  2, 
1880. 

The  total  amount  expended  as  above,  to  the  close  of 'the  year  ending 
June  30,  1880,  was  $3,127.35. 

Under  the  contract  of  September  2,  1880,  dredging  was  commenc^ed 
June  1, 1881. 

During  the  fiscal  year  ending  June  30, 1881^  the  additional  sum  that 
has  been  expended,  including  outstanding  liabihties,  amounts  to  $3,663.50, 
whereby  the  channel  has  Ix^n  still  further  improved  at  its  lower  end. 

Under  the  appropriation  of  March  3,  1881,  proposals  are  to  be  invited 
at  an  early  day,  for  continuing  this  work. 

With  the  amount  now  available  the  channel  can  probably  be  opened 
to  the  projected  depth  for  a  width  of  about  170  feet ;  but  to  complete  it 
to  the  full  projected  width  of  200  feet  (as  it  should  be),  will  require  an. 
additional  appropriation  of  $25,000. 
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July  1,  1880,  amount  available $60,872  65 

Amount  appropriated  by  act  approved  March  3,  1881 45, 000  00 

$105,872  65 

July  0,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstandingUabiUties  July  1,  1880 3,119  40 

July  1,  1881,  outstanding  liabilities 544  10 

3,663  50 

July  1,  1881,  amount  available 102,209  15 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 ; 20,000  00 

(See  Appendix  A  2.) 

3.  Mooae-Orbec  Bar  at  Jonesportj  Maine. — ^The  project  for  the  improve- 
ment of  the  channel  at  this  place  was  adopted  in  1881,  the  object  being 
to  aftbrd  a  safe  and  direct  channel  of  not  less  than  200  feet  in  width  and 
14  feet  in  depth  at  mean  low-water,  or  11 J  feet  at  low-water  of  spring- 
tides, the  mean  fall  of  the  tides  being  11^  feet.  The  main  channel  is  very 
narrow  and  tortnons,  and  so  much  obstructed  by  sunken  ledges  as  to 
make  navigation  very  unsafe. 

The  estimated  cost  of  this  improvement  is  $35,000. 

By  the  river  and  harbor  act  of  March  3,  1881,  there  was  appropriated 
therefor  the  sum  of  $10,000,  which  is  to  be  applied  to  the  partial 
dredging  of  the  channel  across  the  bar,  the  same  to  be  done  by  contract. 

The  additional  amount  of  $25,000  that  will  be  required  foif  the  comple- 
tion of  this  improvement,  it  is  proposed  to  apply  to  the  completion  of 
this  channel  to  the  projected  width  and  depth,  and  to  the  removal  of 
the  sunken  ledge  near  steamboat  buoy. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  188U 8  75 

July  1,  1881,  amount  available 9,991  25 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    25, 000  00 
(See  Appendix  A  3.) 

4.  Belfast  Harbor,  Maine, — The  project  for  the  improvement  of  this  ' 
harbor  was  adopted  in  1876,  the  object  being  to  give  a  depth  in  front  of 
the  wharves  sufficient  to  enable  steamers  and  other  vessels  to  arrive 
and  depart  in  all  stages  of  the  tide.  In  the  upper  part  of  the  harbor,  in 
front  of  Lane's  wharf,  there  was  not  more  than  4  feet  of  water  at  mean 
low-water,  when  surveyed  in  1875,  and  this  depth  increased  downwards 
to  about  midway  between  Sanford's  Boston  steamer  wharf  and  McGil- 
very's  ship-yard,  where  there  was  12  feet  of  water  at  mean  low- water. 

Under  the  several  appropriations,  aggregating  $22,000,  made  in  the 
years  1876-'79,  this  harbor  has  been  excavated  to  a  depth  of  10  to  12 
feet  at  mean  low-water  from  the  wharf  lines  out  to  deep  water,  in  com- 
pletion of  the  project  adopted. 

July  1, 1880,  amount  available $3,000  00 

Julyl,  1881,  amount  available 3,000  00 

(See  Appendix  A  4.) 

5.  Rocklanfi  Harbor,  Maine. — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  January,  1881,  the  object  being  to  afford  a  safe  and 
convenient  harbor  of  refuge  at  this  place,  by  means  of  two  rubble  stone 
breakwaters,  one  to  be  built  out  from  Jameson  Point,'  in  a  direction  of 

5  E 
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about  south,  16Jo  east  for  a  distance  of  1,900  feet  from  high-water  mark^ 
and  the  other  to  commence  at  South  Ledge,  and  extend  in  a  direction 
about  north,  9^  east  for  a  distance  of  2,640  feet. 
The  estimated  cost  of  these  breakwaters  is  as  follows,  viz : 

Jameson  Point  Breakwater $125,000 

South  Ledge  Breakwater 375,000 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $20,000  was 
appropriated  for  this  harbor,  under  which  a  contract  has  been  made  for 
furnishing  and  placing  in  the  Jameson  Point  breakwater  24,000  tons  of 
rubble  stone,  the  contract  to  be  completed  on  the  30th  of  November* 
1881. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
including  outstanding  liabilities  is  $10,823.92  whereby  the  breakwater 
has  been  built  out  for  a  length  of  560  feet  to  a  point  distant  about  670 
feet  from  high-water  mark ;  with  a  probability  of  its  completion  to  a 
farther  distance  of  about  400  feet  under  the  present  contract. 

The  appropriation  of  $105,000  asked  for,  for  the  fiscal  year  ending 
June  30,  1883,  it  is  proposed  to  apply  to  the  completion  of  the  Point 
breakwater. 

Jnly  1,  1880,  amount  available ^0,000  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstandingliabilitiesJuly  1,  1880 „.  $9,854  99 

July  1,  1881,  outstanding  liabilities 968  93 

10, 823  92 

July  2,  1881,  amount  available 9,176  08 

Amount  (estimated)  required  for  completion  of  existing  projec t 480, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1883 105,000  00 

(See  Appendix  A  5.) 

6.  Richmond  Harbor,  Kennebec  River,  Maine.— -The  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1881,  the  object  being  to  aiford 
a  channel  of  navigable  width  and  of  not  less  than  10  feet  in  depth  at 
mean  low-water  at  the  shoals  at  the  upper  end  of  Swan  Island,  and  at 
Hatch's  Eocks,  2  miles  below ;  and  not  less  than  11  feet  at  mean  low- 
water  at  the  foot  of  Swan  Island.  The  channel  at  the  first  two  places 
is  narrow  and  not  more  than  8^  feet  in  depth  at  mean  low- water,  whilst 
at  the  foot  of  the  Island  it  is  not  more  than  30  feet  in  width  for  a  depth 
of  11  feet  at  mean  low-water. 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  harbor,  which  is  to  be  applied 
to  the  construction  of  a  wing-dam  at  the  head  of  Swan  Island,  and  to 
the  dredging  in  part,  of  the  projected  channels  at  Hatch's  Bocks  ShoaJ, 
and  at  the  foot  of  Swan  Island,  for  which  works  contracts  have  been 
made.  The  additional  appropriation  of  $10,000  asked  for  is  to  be  ap- 
plied to  completing  the  dredging  of  the  channels  and  the  wing  dam  at 
Hatch's  Kocks  Shoal. 

Amount  appropriated  by  act  approve<l  March  3,  1881 $10, 000  OO 

July  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
U'abilities  July  1,  1880 19  02 

July  1,  1881,  amount  available 9,980  98 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1863.     10, 000  00 

(See  Appendix  A  C.) 
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7.  Cathance  Riverj  Maine. — ^The  project  for  the  improvement  of  this 
river  was  based  upon  the  survey  made  in  1879,  the  object  being  to  afford  a 
channel  of  navigable  width  and  of  not  less  than  10  feet  depth  at  mean  low- 
water  (or  15J  feet  at  mean  high-water)  from  the  outlet  of  the  river  into 
Merrymeeting  Bay  to  the  channel  of  Kennebec  Eiver  near  "The  Chops,^ 
a  distance  of  about  2^  miles.  The  natural  channel  was  crooked  and  had 
but  6  feet  of  water  at  mean  low-water  in  its  shoalest  part. 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  river,  of  which  there  was  ex- 
pended during  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $9,459.69, 
which  was  applied  to  the  completion  of  the  channel  by  dredging  through 
the  "outer  bar"  (near  "The  Chops"),  and  to  its  completion  at  the  lower 
part  of  the  Bar  III,  for  a  width  of  100  feet. 

By  the  river  ana  harbor  act  of  March  3, 1881,  the  additional  sum  of 
$6,000  was  appropriated  for  this  river,  under  which  a  contract  has  been 
made  for  completing  the  work  that  is  now  deemed  most  necessary  for 
its  improvement,  and  is  to  be  applied  to  widening  the  channel  at  the 
lower  part  of  Bar  III  to  a  width  of  about  130  feet,  and  to  opening  a 
channel  to  a  width  of  about  126  feet  through  the  upper  part  of  this  bar, 
the  same  to  be  completed  on  or  before  the  30th  of  September,  1881. 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$1G,  000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880  9,459  69 

July  1,  1881,  amount  available 6,540  31 

Amqnnt  (estimated)  required  for  completion  of  existinc  project 9, 000  00 

Amoant  that  can  be  protitably  expended  in  fiscal  y  ear  ending  June  30, 1883 .        9, 000  00 

(See  Appendix  A  7,) 

8.  "  Out^  opposite  Bath^  Maine. — The  project  for  the  improvement  of 
the  channel  at  this  ^Is^e  was  adopted  in  1870  and  modified  in  1878,  the 
object  being  to  afford  a  navigable  channel  not  less  than  90  feet  in  width 
at  and  near  "upper  hell-gate,"  in  Back  Eiver,  and  of  not  less  than  11 
feet  in  depth  at  mean  low- water  above  the  gate,  and  12  feet  in  depth 
below  it.    The  channel  was  originally  very  crooked  and  narrow,  and 

*  much  obstructed  by  dangerous  sunken  ledges,  the  shoalest  of  which 
had  not  more  than  3  feet  of  water  on  it  at  mean  low-water. 

The  total  amount  expended  to  the  30th  of  June,  1880,  on  the  project 
now  being  executed  was  $33,249.71,  whereby  Hhe  channel  above  the 
gate  had  been  opened  to  the  projected  width  (ilO  feet)  and  depth,  and  in 
the  gate  and  below  it  to  a  depth  of  13  feet  at  mean  low- water  for  a  part 
of  its  extent  only. 

Under  the  appropriation  of  $7,000  made  by  the  river  and  harbor  act 
of  June  14, 1880,  a  contract  was  made  for  breaking  up  and  removing 
about  175  cubic  yards  of  the  remaining  sunken  ledges,  the  same  to  be 
completed  during  the  present  season. 

During  the  year  ending  June  30,  1881,  there  has  been  expended, 
including  outstanding  indebtedness,  the  sum  of  $1,901.37  in  partial 
completion  of  said  contract. 

Under  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  March  3, 1881,  a  contract  has  been  made  for  breaking  up  and  remov- 
ing all  the  remaining  sunken  ledges  in  completion  of  all  the  work  pro- 
jected for  the  improvement  of  this  channel,  the  same  to  be  completed  on 
or  before  the  30th  of  November,  1881. 


68  REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

July  1,  1880,  amount  available $7,250  29 

Amount  appropriated  by  act'approved  March  3, 1881 5, 000  00 

112,250  29 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

•"  outstanding  liabilities  July  1.  1880 1,551  37 

July  1,  1881,  outstanding  liabilities 350  00 

1,901  37 

July  1,  1881,  amount  available 10,348  92 

[See  Appendix  A  8.) 

9.  Portland  Harbor ,  Maine. — The  project  for  the  improvement  of  this 
harbor  by  building  a  breakwater  on  Stanford's  Ledge  was  adopted  in 
1833-'36.  and  was  modified  in  1866, 1872  and  1881  as  to  the  plan  for  the 
completion  of  the  breakwater  and  the  improvement  of  the  harbor  by 
dredging.  The  amount  expended  thereon  up  to  the  close  of  the  fiscal 
year  ending  June  30^  1880,  was  $250,000,.  by  which  the  following  work 
had  been  done,  to  wit : 

1.  The  breakwater  extended  and  completed  for  a  total  length  of  2,005 
feet,  including  the  granite  pier,  25  feet  in  diameter,  at  its  outer  extrem- 
ity. 

2.  A  channel  dredged  through  the  Middle  Ground  Bar  to  a  width  of 
500  feet  and  to  a  depth  of  20  to  22  feet  at  mean  low- water,  on  the  shoal- 
est  part  of  which  there  was  originally  but  15  feet  at  mean  low-water. 

3.  The  area  in  front  of  the  Grand  Trunk  Bailway  wharves  dredged  to 
a  depth  of  20  feet  at  mean  low- water,  and  all  that  in  front  of  the  Har- 
bor Commissioner's  Line,  from  Atlantic  Wharf  up  to  Merrill's  Wharf,  to 
a  depth  of  16  feet,  where  before,  on  its  shoalest  part,  there  was  but  4  feet 
of  water  at  mean  low- water. 

4.  The  channel  in  Back  Bay,  from  Tukey's  Bridge  up  to  the  stone- 
shed  wharves,  dredged  to  a  width  of  not  less  than  100  feet  and  for  a 
depth  of  8  feet,  where  before,  on  its  shoalest  part,  there  was  but  2  feet  of 
water  at  mean  low-water. 

5.  Sunken  rocks  and  a  wreck  removed  from  the  harbor. 

During  the  fiscal  year  ending  June  30,  1881,  the  additional  sum  of 
:$13,299.31  has  been  expended,  whereby  the  dredging  in  front  of  the 
Harbor  Commissioner's  Line  has  been  continued  to  a  depth  of  16  feet  at 
mean  low- water  up  to  near  Brown's  wharf,  and  in  front  of  Atlantic 
Wharf  to  a  depth  of  21  feet  at  mean  low-water,  and  the  removal  of  the 
"  Middle  Ground,"  in  the  lower  part  of  the  harbor  to  a  depth  of  21  feet 
at  mean  low-water,  has  been  commenced. 

There  is  now  available  for  this  harbor  $46,700.69  which  is  to  be  ap- 
plied under  a  contract  therefor,  to  continuing  the  removal  of  the  ^*  Mid- 
dle Ground"  to  a  depth  of  21  feet  at  mean  low-water,  for  a  width  of 
about  400  feet  whicli  will  probably  be  completed  before  the  close  of  the 
present  season. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  is  $110,000  which,  if  appropriated,  it  is  proposed 
to  apply  to  completing  the  removal  of  the  "  Middle  Ground"  to  a  depth 
of  21  feet  at  mean  low-water,  up  to  the  Harbor  Commissioner's  Line,  be- 
ing all  that  is  now  projected  for  completing  the  improvement  of  this 
harbor. 

By  the  removal  of  this  "  Middle  Ground,"  as  projected,  greatly  increased 
facilities  which  have  now  become  necessary,  would  be  afforded  the  num- 
erous ocean  steamers  as  well  as  other  large  class  vessels  which  visit 
this  port,  in  approaching  and  entering  the  present  and  projected  docks, 
as  well  as  in  affording  more  capacious  and  suitable  anchorage  ground. 
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Jaly  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3. 1881 20, 000  00 

$60,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oatatanding  liabiUties  Jnly  1,1880 12,967  50 

July  1,  1881,  ontstanding  liabiJities 331  81 

13,299  31 

July  1,  1881,  amount  available 46,700  69 

Amount  (estimated)  reouired  for  completion  of  existing  project 110, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  110, 000  00 

(See  Appendix  A  9.) 

10.  Richmond's  Island  Harbor^  Maine. — ^The  project  adopted  for  the 
UDprovement  of  this  harbor  was  adopted  in  1872^  the  object  being  to 
afford  a  harbor  of  refuge  by  means  of  a  rabble  stone  breakwater  about 
2,000  feet  in  length  which  connects  the  island  with  the  main  land. 

The  total  amount  exx>ended  thereon  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1881,  was  $100,907.18,  whereby  the  breakwater  has  been 
built  to  the  projected  length  nearly  in  completion  of  same. 

The  amount  now  available  is  to  be  applied  under  a  contract  made 
therefor,  to  the  completion  ot  this  work  to  the  projected  height,  so  that 
no  further  appropriation  is  asked  therefor. 

Joly  1,  1660,  amoant  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

$6, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 2,907  18 

July  1,  1881,  amount  available 3,092  82 

(See  Appendix  A 10.) 

IL  Kennebunk  River^  Maine. — The  project  originally  ttdopted  for  the 
improvement  of  this  river,  consisted  in  the  erection,  in  1829-'52,  of  two 
granite  piers  at  its  mouth,  to  afford  a  permanent  entrance  to  the  river, 
and  of  ^  wharf  a  short  distance  above  for  the  security  of  vessels  when 
detained  by  tides  and  storms.  With  the  appropriations  made  in  1870 
and  1871,  aggregating  $10,000,  these  piers  were  extended  and  repaired 
and  the  whart*  above  was  also  repaired.  This  project  was  modified  in 
1876,  the  object  being  to  afford  a  channel  of  navigable  width  from  the 
mouth  of  the  river  up  to  Kennebunkport,  a  distance  of  about  1  mile, 
and  of  not  less  than  4  feet  in  depth  at  mean  low- water,  or  13  feet  at 
mean  high-water. 

The  amount  expended  ftom  1870  to  June  30, 1880,  is  $15,074.83,  and 
has  resulted,  in  addition  to  the  extension  and  repairs  of  the  piers  and 
wharf,  in  the  partial  improvement  of  the  channel  as  projected. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $3,929.81  was 
expended  on  this  work,  which  has  resulted  in  the  completion  of  the 
channel  as  projected,  and  in  some  repairs  on  the  (lovemment  Wharf. 
The  amount  now  available  is  to  be  applied  to  completing  the  repairs  of 
the  wharf  and  piers,  which  will  be  sufficient  for  that  purpose,  so  that  no 
farther  appropriation  is  required  for  this  river. 

July  1,  1880,  amount  available $3,925  17 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$5,925  17 

July  1,  1H81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabiUtiea  July  1, 1880 3,929  81 

July  1,  1881,  amount  available 1,995  36 

(See  Appendix  A  11.) 
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12.  Winnipiseogee  Ldke^  New  Hampshire. — ^The  project  for  the  im- 
provement of  this  lake  was  adopted  in  1879,  the  object  being  to  afford 
at  its  outlet  into  Long  Bay,  a  channel  50  feet  in  width  and  not  less  than 
5  feet  in  depth  in  the  lowest  known  stage  of  the  water,  the  estimated 
cost  of  which  was  $7,500. 

For  completing  this  improvement  the  following  sums  have  been  ap- 
propriated by  Congress,  viz: 

By  the  river  and  harbor  act  of  June  14,  1880 |5,000 

By  the  river  and  harbor  act  of  March  3,  1881 2,500 

Total 7,500 

Under  these  appropriations  contracts  have  been  made  for  the  com- 
pletion of  the  proposed  improvement,  on  or  before  the  close  of  the  present 
season,  some  progress  having  been  made  thereon  during  the  fiscal  year 
ending  June  30, 1881. 

July  1, 1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

tr.SOO  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 104  35 

July  1,  1881,  amount  available  7,395  66 

(See  Appendix  A  12.) 

13.  Lamprey  Bitter,  New  Hampshire. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1874,  the  object  being  to  afford  a  channel 
of  navigable  width  and  not  less  than  11  feet  in  depth  at  mean  high-water 
from  its  mouth  to  the  head  of  tide-water  at  New  Market,  a  distance  of 
aboat  2}  miles. 

The  natural  channel  is,  in  places,  narrow  and  crooked,  and  much  ob- 
structed by  sunken  rocks  and  shoals,  with  not  more  than  9  feet  of  water 
upon  them  at  mean  high- water. 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  river,  which  is  to  be  applied 
to  the  removal,  in  part,  of  the  sunken  rocks,  arrangements  having  been 
made  to  commence  operations  at  once. 

Should  the  sum  of  $14,000  asked  for,  for  the  fiscal  year  ending  June 
30, 1883,  be  appropriated,  it  is  proposed  to  apply  it  to  completing  the 
removal  of  all  the  shoals  and  obstructions  estimated  for  in  the  original 
project,  whereby  a  safe,  navigable  channel  will  be  made  up  to  the  head 
of  navigation  at  the  wharves  of  New  Market. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 8  75 

July  1,  1881,  amount  available 9,991  25 

Amount  (estimated)  reanired  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     14, 000  00 

(See  Appendix  A  13.) 

14.  Exeter  River j  New  Hampshire. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a  channel  of 
navigable  width  from  the  mouth  of  the  river  up  to  the  head  of  tide- water 
at  Exeter,  N.  H.,  and  of  not  less  than  10  to  12  feet  in  depth  at  mean 
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high-water.  The  natural  channel  is  narrow  and  crooked  and  obstmcted 
by  sunken  rocks,  and  in  its  shoalest  part  in  Exeter  it  has  not  more  than 
7  J  feet  of  water  at  mean  high- water. 

The  following  appropriations  have  been  made  by  Congress  for  complet- 
ing all  the  work  projected  for  the  improvement  of  this  river,  to  wit: 

By  the  river  and  harbor  act  of  June  14,  1880 $20,000 

Bj  the  river  and  harbor  act  of  March  3,  1881 , 15,000 

Total 35,000 

The  amount  expended  thereon  during  the  fiscal  year  ending  June  30, 
1881  (including  outstanding  liabilities),  is  $3,026.92,  which  has  resulted 
in  the  removal  of  nearly  all  the  sunken  rocks  from  the  channel  whereby 
its  navigation  has  been  very  much  improved  throughout.  A  contract 
has  also  been  made  for  completing  all  the  projected  dredging  during  the 
present  season,  of  which  a  portion  has  been  done  above  Fernald's  wharf, 
so  that  no  fiirther  appropriation  will  be  required  therefor. 

Jnly  1,  1880,  amount  available i.  $20,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$35, 000  00 

July  1>  1881,  amount  expended  daring  fiscal  year,  exclusive  of 

oat«tanding  liabilities  Jolv  1,1880 2,072  92 

Jnly  1, 1881,  ontstandinc:  liabiUties 954  00 

3,026  92 

July  1,  1881,  amount  available 31,973  08 

(See  appendix  A  14.) 

15.  Portsmouth  Harbor ^  New  Hampshire. — The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1879,  the  object  being : 

1.  To  close  by  means  of  a  rabble-stone  breakwater  the  channel  be- 
tween Great  Island  and  Goat  Island,  so  as  to  prevent  the  strong  car- 
rent  of  flood-tide  from  passing  through  that  channel,  as  by  it  vessels  in 
going  np  the  harbor  have  often  been  thrown  upon  Goat  Island  Ledge, 
which  projects  far  into  the  channel,  here  very  narrow. 

2.  The  removal  of  Gangway  Bock  to  a  depth  of  20  feet  at  mean  low- 
water,  or  2^\  feet  at  mean  high- water,  which  lies  in  the  channel  between 
South  Beacon  Shoal  and  the  navy-yard,  the  shoalest  part  of  which  has 
now  bnt  12  feet  of  water  on  it  at  mean  low-water,  and  9.7  feet  at  extreme 
low- water  of  spring  tides. 

3.  The  removal,  in  part,  of  the  ledge  at  the  southwestern  point  of  Badg- 
er's Island,  upon  which  vessels  are  liable  to  be,  and  often  have  been, 
thrown,  in  coming  down  the  harbor  on  the  ebb-tide. 

The  total  amount  expended  to  June  30, 1880,  on  the  project  being  exe- 
cated  is  $9,988.54,  which  resulted  in  nearly  completing  the  breakwater 
between  Great  Island  and  Goat  Island. 

The  amount  expended  (including  outstanding  indebtedness),  during 
the  fiscal  year  ending  June  30, 1881,  is  $4,601.61,  which  has  resulted  in 
the  completion  of  the  breakwater  between  Great  Island  and  Goat  Island 
and  in  the  removal,  in  part,  of  Gangway  Eock. 

The  amount  now  available  for  this  harbor  is  to  be  applied  to  the  re- 
moval, in  part,  of  Gangway  Rock  under  contracts  made  and  to  be  made 
therefor. 

The  amount  of  $55,000,  if  appropriated,  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1883,  in  the  completion  of  the  re- 
moval of  Gangway  Rock  to  the  depth  projected. 
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July  1,  1880,  amoant  available, $25,011  46 

Amount  appropriated  by  act  approved  March  3,  1881, 20, 000  00 

$45,011  46 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4,322  61 

July  1,  1881,  outstanding  liabilities 279  00 

4,601  61 

July  1,  1881,  amount  available    40,409  85 

Amount  (estimated)  required  for  completion  of  existing  project.... 95,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1863.    55, 000  00 

(See  Appendix  A  15.) 

16.  Newburpport  Earhovy  Massdchusetts. — ^The  project  for  the  improve- 
ment of  this  harbor  (at  its  entrance)  \^as  adopted  in  1880,  after  a  special 
survey,  the  object  being  to  make  a  permanent  channel  of  soffident 
width  and  depth  to  enable  vessels  drawing  13  feet  of  water  to  enter  it 
in  safety  at  all  times  of  tides  and  storms.  The  project  consists  of  two 
converging  rubble-stone  jetties  built  out  from  the  shores  north  and  south 
of  the  entrance  (the  northern  with  a  length  of  2,910  feet  and  the  south- 
ern of  1,500  feet)j  so  as  to  have  between  their  outer  ends  an  entrance 
about  1,000  feet  m  width  and  not  less  than  17  feet  in  depth  at  mean 
low- water,  or  24J  feet  at  mean  high-water. 

The  present  estimated  cost  of  the  northern  jetty  is $250,000 

And  of  the  southern  jetty 115, 000 

Total 365,000 

Under  the  appropriations  made  therefor  by  the  river  and  harbor  acts 
of  June  14,  1880,  and  March  3,  1881,  aggregating  $90,000,  a  contract 
has  been  made  for  furnishing  and  placing  in  the  northern  jetty,  at  and 
near  its  shore  end,  60,000  tons,  more  or  less,  of  rubble-stone  at  $1.3^ 
per  ton  of  2,240  pounds,  the  contract  to  be  completed  in  June,  1882. 

During  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $100,000  could 
be  profitably  expended  on  the  northern  jetty. 

Julyl,  1880,  amount  available "{^,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

$90,000  00 

July  1,  1881  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 2,585  82 

July  1, 1881  amount  available 87,414  18 

Amount  (estimated)  required  for  completion  of  existing  project 275, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30,1883.  100, 000  00 

(See  Appendix  A  16.) 

17.  Merrimac  EiveVj  Massachusetts. — ^The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1870,  and  modified  in  1874 ;  the 
object  being  to  afford  a  channel  of  navigable  width,  with  a  depth  of  not 
less  than  9  feet  at  mean  low-water  (or  about  16J  feet  mean  high-water) 
from  its  mouth  at  the  outlet  of  Newburyport  Harbor  up  to  Deer  Island 
Bridge,  a  distance  of  about  5  miles ;  and  thence  up  to  Haverhill  Bridge 
(an  additional  distance  of  12^  miles),  a  depth  of  12  feet  at  ordinary  high- 
water,  the  rise  and  fall  of  tides  varying  from  7  J  feet  to  4  feet ;  and  thence 
up  to  the  head  of  the  "Upper  Falls ^  (an  additional  distance  of  4  miles), 
a  depth  of  not  less  than  4J  feet  in  the  ordinary  stages  of  the  river  with 
the  mill- water  at  Lawrence  running ;  the  rise  and  fall  of  the  tide  vary- 
ing from  4  feet  at  Haverhill  to  0  at  tbe  foot  of  the  "Upper  Falls.^ 
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The  natural  channel  of  this  river  was  very  narrow  and  crooked  ia 
several  places,  and  mnch  obstructed  by  sunken  ledges,  bowlders,  and 
shoals;  and  especially  at  ^Hhe  falls,"  portions  of  which  were  covered 
with  bowlders  and  ledges  more  or  less  bare,  and  impassable  for  any  ves- 
sels or  scows ;  whilst  in  Kewburyport  Harbor  the  channel  was  obstructed 
by  numerous  sunken  ledges,  crib-work  piers  and  wrecks,  seriously  en- 
dangering navigation. 

The  amount  expended  for  the  improvement  of  this  river  up  to  the 
30th  of  June,  1880,  was  $132,657.95,  and  the^ork  done  for  its  improve- 
ment consisted  in  opening  the  channel  above  Haverhill  and  through 
"the  falls"  to  the  projected  width  and  depth,  in  places  where  absolutely 
necessary  to  make  its  navigation  practicable ;  also,  in  dredging  9>t  Haver- 
hill between  the  bridges,  and  at  Silsby's  Island  Shoals,  as  well  as  at 
Currier's  Shoal  (about  4  miles  below  Haverhill),  and  at  Eock's  Bridge 
{6f  miles  below  Haverhill),  including  the  removal  of  a  large  number  of 
dangerous  sunken  rocks  at  and  near  Book's  Bridge  and  the  head  of 
Silsby's  Island ;  also,  in  Newburyport  Harbor  in  the  partial  removal  of 
Gangway  Eock  and  North  Bocks,  and  in  the  removal  of  a  sunken  wreck. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $15,469.52 
has  been  expended  in  the  improvement  of  this  river,  and  has  resulted 
in  obtaining  a  channel  of  increased  width  and  depth  at  "the  falls  "  above 
Haverhill,  and  near  Bock's  Bridge,  by  dredging  and  by  removing  sunken 
rocks;  also, in  the  removal  of  numerous  sunken  crib-work  piers  and 
ledges,  and  a  wreck  in  the  harbor  of  l^ewburyport,  which  have  hitherto 
greatly  endangered  navigation. 

The  amount  of  $18,000,  if  appropriated,  could  be  profitably  expended 
in  the  removal  of  all  the  remaining  sunken  rocks  and  ledges  in  New- 
buryport  Harbor,  at  Bock's  Bridge,  and  in  "the  falls"  above  Haverhill, 
in  completion  of  all  the  work  now  projected  for  the  improvement  of  this 
river. 

July  1,  1880,  amount  available $15,442  05 

Amount  appropriated  by  act  approved  March  3, 1881 (  9, 000  00 

ri4,442  05 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 15,469  52 

\ 

July  1,  1881,  amount  available 8,972  53 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     18,000  00 

(See  Appendix  A  17.) 

18.  Boston  Harbor  J  Massachusetts. — In  1866  a  project  was  adopted  for 
the  improvement  of  this  harbor,  which  has  since  been  executed  and  mod- 
ified as  the  interests  of  the  harbor  demanded.  The  objects  of  the  im- 
provement have  been  and  are: 

1.  The  preservation  and  protection  by  permanent  sea-walls  of  all  the 
principal  headlands,  which  were  being  rapidly  worn  away  by  tides  and 
storms,  not  only  to  the  serious  detriment  of  the  channel,  but  also  to  that 
of  navigation  in  the  loss  of  guide-marks  for  sailing  directions. 

2.  Widening,  straightening,  and  deepening  the  main  ship-channel  by 
dredging  and  the  removal  of  dangerous  sunken  rocks,  so  as  to  have  a 
channel  of  not  less  than  600  feet  in  width  and  23  feet  in  depth  at  mean 
low-water,  and  the  removal  of  the  sunken  rocks  and  shoals  in  other  parts 
of  the  harbor  and  in  Broad  Sound. 

3.  Widening  and  deepening  the  channel  in  Hingham  Harbor  by 
dredging  and  removing  sunken  ledges  to  a  width  of  not  less  than  100» 
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feet  and  a  depth  of  8  feet  at  mean  low- water,  in  the  shoalest  part  of 
which  there  was  not  more  than  3  to  5  feet  of  water  at  mean  low-water. 

4.  Opening  a  channel  at  the  mouth  of  Mystic  Biver,  in  the  npper 
harbor,  to  a  width  of  300  feet  and  a  depth  of  23  feet  at  mean  low-water, 
in  the  shoalest  part  of  which  there  was  before  not  more  than  16  feet  at 
mean  low- water. 

5.  Opening  a  navigable  channel  from  the  mouth  of  Charles  Biver,  in 
the  upper  hiu:bor,  up  to  the  head  of  tide-water  at  Watertown. 

6.  Improving  the  channel  leading  from  the  harbor  to  Nantasket 
Beach,  so  as  to  have  for  a  width  of  not  less  than  100  feet  a  depth  of  9^ 
feet  at  mean  low- water. 

The  total  amount  expended  to  June  30, 1880,  on  the  projects  executed 
since  1866,  was  $1,267,565.08,  by  which  the  following  work  has  been 
-done: 

Sea-walls  built  at  Point  AUerton,  Great  Brewster  Island,  Lovell's 
Island  (north  and  southeast  heads),  Oallop]s  Island,  and  Long  Island 
(north  head),  and  those  on  Deer  Island  repaired. 

Sunken  rocks  broken  up  and  removed,  including  Kelly's  Bock  and  all 
the  known  ledges  near  it,  Tower  Bock,  Oorwin  Bock,  the  ledges  recently 
-discovered  at  the  west  end  of  Great  Brewster  Spit  and  between  there 
and  George's  Island,  all  in  the  main  ship-channel  at  ^^  the  IN'arrows,"  to  a 
depth  of  23  feet  at  mean  low-water;  also  to  the  same  depth  the  sunken 
ledges  and  bowlders  recently  discovered  in  the  main  ship-channel  at 
the  Upper  Middle;  also  Barrel  Bock,  in  Broad  Sound,  and  State  and 
Palmyra  rocks  at  the  Lower  Middle. 

Dredging  in  the  main  ship-channel  at  the  west  end  of  Great  Brewster 
Spit,  at  the  southeast  and  southwest  points  of  Lovell's  Island,  and 
/^Oape  Cod  Shoal,''  at  the  Upper  Middle,  and  Man-of-War  Shoals^  in 
completion  of  the  same;  some  progress  made  in  the  projected  dredging 
at  Anchorage,  Lower  Middle,  and  Mystic  Biver  shoals;  and  the  improve- 
ments in  Hingham  Harbor  and  at  hash's  Bock  Shoal  completed. 

The  locations  of  all  these  improvements  are  shown  on  the  sketch  of 
Boston  Harbor  which  accompauied  the  last  annual  report. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $61,461.70 
(including  outstanding  liabilities)  was  expended  for  the  improvement 
of  this  harbor,  whereby  the  channel  at  Anchorage  Shoal  has  been 
opened  for  an  additional  width  of  110  feet,  making  a  total  width  of  660 
.  feet  for  a  depth  of  23  feet  at  mean  low- water,  and  the  channel  at  Mys- 
tic Biver  for  an  additional  average  width  of  not  less  than  125  feet, 
making  a  total  average  width  of  about  250  feet,  for  a  depth  of  23  feet 
at  mean  low- water;  and  the  channel  of  Charles  Biver  near  its  mouth 
(below  Brookline  Bridge)  has  been  opened  to  a  depth  of  7  feet  at  mean 
low-water,  and  for  a  width  of  200  feet  for  a  length  of  about  2,600  feet; 
and  the  channel  leading  to  Kantasket  Beach  for  a  width  of  about  70 
feet  and  to  a  depth  of  9}  feet  at  mean  low- water;  the  mean  rise  and  fall 
of  the  tides  in  all  these  places  being  about  10  feet. 

Under  the  appropriation  of  $100,000  made  by  the  river  and  harbor 
act  of  March  3,  1881,  contracts  have  been  made  for  completing  the 
Mystic  Biver  channel  and  the  Charles  Biver  channel  as  far  up  as  Mar- 
ket street  Bridge ;  and  contracts  are  to  be  made  for  completing  all  the 
dredging  projected  for  Anchorage  Shoal,  and,  in  part,  that  for  the  Nan- 
tasket Beach  channels. 

Should  the  sum  of  $96,500  asked  for  be  appropriated  for  the  fiscal 
year  ending  June  30, 1883,  it  is  proposed  tx)  apply  it  to  the  completion 
of  the  improvement  of  the  channel  of  Charles  River  up  to  Watertown, 
and  of  the  N'antasket  Beach  channel,  as  well  as  all  the  work  now  con- 
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templated  for  the  improvement  of  Boston  Harbor,  no  further  appropri- 
ation being  required  for  the  Mystic  Eiver  channel. 

July  1,  1880,  amount  available |91,698  92 

Amount  appropriated  by  aot  approved  March  3,  18H1 100, 000  00 

1.19^,698  92 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  * 

of  outstanding  liabilities  July  1,  1^ 57, 014  03 

July  1,  1881,  outstanding  liabilities 4,447  «? 

61,46f70 

July  1,  1881,  amount  available 130,237  22 

Amount  (estimated)  required  for  completion  of  existing  project |96, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      96, 500  00 

(See  Appendix  A 18.) 

19.  Soituate  Harbor,  M€L8»a>chti8ett8.'-The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1880,  the  object  being  to  make  a  harbor 
of  refuge  for  vessels  caught  in  easterly  storms  off  this  coast  when  unable 
to  find  shelter  elsewhere.    The  project  consists  of— 

1.  Building  of  two  breakwaters  out  from  the  projecting  points  at  the 
entrance  to  this  harbor — ^that  from  Cedar  Point  on  the  north  side  for  a 
length  of  800  feet,  and  that  from  First  Cliffs  on  the  south  side  for  a 
distance  of  730  feet — to  be  located  (as  shown  on  the  accompanying 
sketch)  so  as  to  protect  the  harbor  from  all  winds  from  the  eastward ; 
andy 

2.  Dredging  the  harbor  inside  the  breakwaters,  as  well  as  the  chan- 
nel leading  up  to  it,  to  depths  varying  from  10  to  15  feet  at  mean  low- 
water,  the  mean  rise  and  fall  of  the  tides  being  10  feet. 

The  estimated  cost  of  this  improvement  is  as  follows,  to  wit : 

1.  For  the  northern  breakwater : |44,000 

2/ For  the  sonthem  breakwater 46,000 

3.  For  dredging  the  harbor 190,000 

Total ;..     280,000 

By  the  river  and  harbor  acts  of  June  14, 1880,  and  March  3, 1881,  the 
aggregate  sum  of  $17,500  was  appropriated  for  this  harbor,  under  which 
a  contract  has  been  made  for  10,000  tons  of  rubble-stone  to  be  placed  in 
the  northern  breakwater. 

The  oflacer  in  charge  asks  that  the  sum  of  $100,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1883,  and  proposes  to  apply  it  to  the 
partial  completion  of  the  two  breakwaters,  and  to  opening  an  entrance 
channel  between  them  into  the  inner  harbor.  This  sum  is  reduced  to 
$30,000  in  this  office. 

Jnly  1,  1880,  amonnt  available $7,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 iO,  000  00 

$17,500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1, 1880 220  06 

July  1,  1881,  amount  available 17,279  94 

Amount  (estimated)  required  for  completion  of  existing  project 262, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 

(See  Appendix  A  19.) 

20.  Plymouth  Harbor,  ^fassachusetts. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1866  and  modified  in  1875,  the 
object  being — 

1.  The  protection  and  preservation  of  Long  Beach  npon  the  existence 
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of  which  the  harbor  depends  for  its  only  shelter  from  easterly  storms; 
and 

2.  Opening  a  channel  100  feet  in  width  and  of  not  less  than  6  feet  in 
depth  at  mean  low-water  (or  16  feet  at  mean  high-water)  from  the 
Middle  Gronnd  np  to  Long  Wharf,  and  thence  to  the  month  of  Town 
Brook,  150  feet  in  width  with  a  depth  of  8  feet  at  mean  low- water.  The 
natural  channel  was  very  narrow  and  crooked  with  not  more  than  ^  foot 
in'depth  at  mean  low- water  in  its  shoalest  part. 

The  total  amount  expended  frY)m  1866  to  the  30th  of  June,  1880,  on 
the  project  being  executed  was  $61,271.15,  and  resulted  in  the  comple- 
tion of  the  works  projected  for  the  protection  and  preservation  of  Long 
Beach,  and  in  a  channel  50  feet  in  width  from  the  Middle  Ground  up  to 
Long  Wharf. 

The  amount  expended  thereon  during  the  fiscal  year  ending  June  30, 
1881,  including  outstanding  liabilities,  is  $8,609.15,  which  has  resulted 
in  the  completion  of  the  main  channel  leading  from  the  Middle  Ground 
up  to  the  wharves  of  Plymouth,  to  its  full  width  of  100  feet,  and  in  the 
commencement  of  the  8-foot  channel  in  fix)nt  of  the  wharves. 

Under  the  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  March  3, 1881,  a  contract  has  been  made  for  completing  on  the  3l8t 
of  January,  1882,  all  the  work  projected  for  the  improvement  of  this 
harbor. 

The  sum  of  $1,000  asked  for,  for  the  fiscal  year  ending  June  30, 1883, 
it  is  proposed  to  apply,  if  appropriated,  to  such  repairs  as  may  be  re- 
quired on  the  several  works  built  for  the  protection  and  preservation  of 
Long  Beach. 

July  1,  1880,  amount  available $13,528  85 

Amount  appropriated  by  act  approved  March  3,  1881 10,  OOO^  00 

$23,528  85 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,114  8:5 

July  1,  1881,  outstanding  liabilities 1,494  32 

8,609  15 

July  1,  1881,  amount  available 14,919  70 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      1 ,  000  00 

(See  Appendix  A  20.) 

21.  Provincetotcn  Harbor^  Massachusetts. — The  present  project  for  the 
improvement  of  this  harbor  was  adopted  in  1866,  the  object  being  the 
protection  and  preservation  of  Long  Point  and  Beach  Point  and  the  beach 
at  Cove  Section,  and  closing  the  side  channeli^  at  the  head  of  Lancey's 
Harbor,  and  at  East  Harbor  Creek  (at  the  Wading-place),  near  High 
Head. 

The  amount  expended  to  June  30, 1880,  on  the  project  being  executed, 
was  $100,455.67,  and  resulted  in  the  completion  of  all  the  bulkheads, 
jetties,  and  dikes  projected  for  the  above  localities,  with  the  exception 
of  the  stone  bulkhead  on  Long  Point.  All  those  works  are  generally 
in  excellent  condition  and  have  fully  answered  the  purpose  for  which 
they  were  designed. 

During  the  fiscal  year  ending  June  30. 1881,  the  sum  of  $1,125.68  has 
been  expended  in  raising  and  strengthening  the  stone  bulkhead  on 
Long  Point  where  most  necessary. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  $5,000  was 
appropriated,  which  is  to  be  applied  tp  the  extension  of  the  stone  bulk- 
head on  Long  Point. 

The  a(l(iiti(»nal  S5,000  asked  for,  for  the  fiscal  year  ending  June  30, 
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1883,  it  is  proposed  to  apply,  if  appropriated,  to  the  completion  of  that 
bulkhead. 

July  1,1880,  amount  avaUable |1,112  77 

Amoant  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$6, 112  77 

Joly  1, 1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 1,125  68 

July  1,  lb81,  amount  available 4,987  09 

Amoant  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  A  21.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT.  ^ 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 1880, 
Colonel  Thorn  was  charged  with  and  has  completed  the  following,  which 
were  transmitted  to  Congress  and  printed  in  Senate  Ex.  Doc.  No.  29, 
Forty-sixth  Congress^  thSd  session: 

1.  McMen  River j  Massachusetts.    (See  Appendix  A  22.) 

2.  For  improving  Richmond  Harbor j  on  the  Kennebec  River ^  Maine.  (See 
Appendix  A  6.) 

3.  Mouth  of  Karra^uagus  River j  at  MilbridgCj  Maine.  (See  Appendix 
A  23.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3. 1881,  he  has  been  charged  with  and  is  now  engaged  upon  sur- 
veys ana  examinations  at  the  following  localities,  the  results  of  which 
will  be  duly  submitted  when  received : 

1.  To  deepen  the  channel  of  the  Harrisecket  River  from  Weston^s  Point  to 
Freeport  Landing j  in  Freeportj  Maine. 

2.  Harbor  of  Brunstvicky  on  the  Androscoggin  River. 

3.  Lynn  Harbor^  Massachusetts. 

4.  Merrimac  River ^  from  Lawrence^  Massachusetts^  to  Manchester ^  New 
Hampshire. 

DffPROVBMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND— IMPROVEMENT  OF  CON- 
NECTICUT RIVER. 

OfBcer  in  charge.  Lieut.  Col.  G.  K.  Warren,  Corps  of  Engineers. 

1.  Hyannis  Harbor^  Massachusetts. — This  harbor  is  on  the  northern 
shore  of  Nantucket  Sound,  and  is  sheltered  by  a  breakwater  1,170  feet 
long.  It  has  a  depth  of  from  9  to  20  feet  at  mean  low- water  and  an  area 
of  about  175  acres.  The  mean  rise  and  fall  of  the  tide  is  about  3.8  feet. 
It  is  accessible  to  vessels  drawing  16  feet  at  time  of  mean  low- water. 
The  breakwater  was  built  in  1828-1837,  at  a  cost  of  $70,931.82.  In  1853 
the  sum  of  $5,000  was  spent  in  repairs.  Although  the  breakwater  has 
sustained  injuries,  it  has  always  afforded  effective  shelter. 

In  1870  repairs  were  again  made  on  it,  and  between  that  time  and 
June  30,  1880,  $42,500  have  been  exi)ended  in  building  up  the  founda- 
tion of  the  work  and  in  removing  a  wreck. 

No  money  was  appropriated  or  expended  during  the  year  ending  June 
30, 1881. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000,  which 
will  be  expended  in  completing  the  repairs  to  the  breakwater,  in  accord- 
ance with  the  approved  project  of  1874. 

No  farther  appropriation  is  required  to  complete  the  repairs. 

Hyannis  is  a  place  of  summer  resort.  A  branch  of  the  Old  Colony 
Bailroad,  from  Boston,  terminates  here.    Considerable  coal  for  Cape  Cod 
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is  landed  here.  The  harbor's  chief  importance  is  to  general  commerce 
as  a  harbor  of  refuge.  The  number  of  vessels  seeking  shelter  here  in 
1878  was  about  1,400. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district ;  that  place  is  the  nearest 
port  of  entry ;  the  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1881,  is  not  known  at  this  office.. 

Amount  appropriated  by  act  approved  March  3, 1881 $5, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabiUtiesJuly  1,1880 50  62 

July  1,  1881,  amount  available 4,949  38 

(See  Appendix  B  1.) 

2.  Nantucket  Harbor^  Massachusetts. — Nantucket  Harbor  is  on  the 
north  side  of  the  island  of  Nantucket.  The  depth  in  the  harbor  exceeds 
12  feet  at  mean  Jow- water,  -with  a  mean  rise  of  tide  of  about  3  feet. 

The  shoal  across  the  entrance  has  a  ruling  depth  of  about  6  feet  at 
mean  low- water.  This  shoal  is  about  1\  miles  in  width  at  the  entrance 
and  extends  for  several  miles  along  the  shore  each  way.  The  channel 
across  it,  or  line  of  best  water,  is  very  crooked  and  frequently  changes  in 
direction,  but  it^  limiting  depths  seem  to  have  been  about  the  same  as 
far  back  as  we  have  any  record  of  it. 

In  1829  a  project  for  dredging  a  channel  through  the  shoal  across  the 
entrance  was  adopted,  and  in  the  years  1829, 1831,  and  1832  $44,265  was 
expended  in  carrying  it  out.  No  permanent  improvement  resulted  from 
this  expenditure,  ^e  dredged  channel  was  nearly  obliterated  by  one 
storm. 

The  present  approved  and  adopted  project  consists  in  extending  rip- 
rap jetties  from  the  shore  across  the  bar  to  deep  water  outside.  The 
jetty  on  the  west  side  is  to  be  built  first,  the  other  one  to  be  built  as 
developments  show  its  necessity.  The  first  appropriation  was  $50,000, 
made  June  14, 1880. 

The  work  during  the  fiscal  year  just  ended  has  only  set  the  improve- 
ment going,  and  it  has  not  been  carried  far  enough  to  produce  any  effect. 

During  the  fiscal  year  ending  June  30, 1882,  it  is  expected  that  all  the 
money  available  will  be  expended,  but  no  material  benefits  are  expected 
to  result  in  this  incomplete  state  of  the  work.  These  will  not  h^  real- 
ized until  the  whole  is  complete. 

It  is  believed  that  the  mean  low-water  depth  at  the  entrance  can  be 
ultimately  increased  to  12  feet.  In  this  condition  it  will  be  an  available 
harbor  of  refuge  for  vessels  in  distress  navigating  the  contiguous  dan- 
gerous waters.  Any  increase  of  depth  with  permanent  establishment  of 
channel  will  aid  the  communication  with  Nantucket  Island,  which  is 
becoming  an  important  summer  resort. 

Nantucket  is  a  port  of  entry  and  the  center  of  a  collection  district,  but  "no  transac* 
tions  "  relating  to  revenue  are  reported  for  the  fiscal  year  ending  June  30,  1881. 

July  1,  1880»  amount  available $50,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$75, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jul v  1,  1880 7,551  91 

July  1,  1881,  outstanding  liabilities 363  37 

7,915  28 

July  1, 1881,  amount  available 67,084  72 

Amount  (estimated)  required  for  completion  of  existing  project 149, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     75, 000  00 

(See  Appendix  B  2.) 
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3.  WooWs  Holl  Harbor^  Massachusetts. — The  name  Wood's  HoU  is  here 
applied  to  the  strait  connecting  the  waters  of  Buzzard's  Bay  and  Vine- 
yard Sound.  It  is  badly  obstructed  by  rocks  and  is  subject  to  very 
stroDg  currents,  making  dangerous  navigation. 

Estimates  for  several  improvements  were  submitted  in  1873,  varying 
in  cost  between  $5,000  and  $446,000. 

In  1878  an  appropriation  of  $15,000  was  made  for  clearing  the  strait 
of  the  rocks  most  in  the  way  of  existing  steamboat  navigation  and  for 
deepening  the  entrance  to  Little  Harbor. 

The  amount  expended  up  to  June  30,  1880,  was  $13,378,  of  which 
about  $4,000  was  expended  in  deepening  the  entrance  to  Little  Wood's 
Holl  Harbor  to  10  feet  at  mean  low-water  for  a  width  of  130  feet.  The 
mean  rise  of  the  tide  is  1.65  feet  in  Little  Harbor.  This  latter  work  was 
mainly  for  the  light-house  depot  located  there,  and  it  enabled  light-ships 
to  enter.  The  work  done  in  the  strait  relieved  the  navigation  through 
it  of  its  worst  obstructions. 

The  amount  expended  during  the  year  ending  June  30, 1881,  completed 
the  removal  of  the  rocks  in  the  strait,  which  the  existing  steamboat  lines 
desired  removed,  and  the  navigation  is  now  regarded  by  their  managers 
as  safe,  so  that  this  partial  project  is  complete. 

Xo  additional  appropriation  is  asked  for. 

To  complete  the  entire  improvement  would  still  require  $430,000^ 
which  would  then  make  it  available  for  the  largest  coasting  vessels* 
This  is  not  pressjng  at  the  present  time. 

A  detailed  report  of  tidal  observations  accompanies  the  report  of  the 
engineer  in  charge. 

The  benefits  accomplished  are  the  facilitating  of  the  working  of  the 
Light  House  Service  and  rendering  safe  the  transport  of  passengers  be- 
tween the  main  land  and  the  islands  of  2^antucket  and  Martha's  Vine- 
yard. 

Wood's  Holl  is  in  the  Barnstable  coUection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  the  fiscal  year 
ending  June  30,  1881,  was  |23,806.42.  The  amount  of  revenue  collected  in  the  Barn- 
stable collection  district  during  the  fiscal  year  ending  June  30,  1881,  is  not  known  at 
this  office. 

July  1,  1880,  amount  available $1,622  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabiJities  July  1,  1880 716  26 

July  1,  1881,  amount  available 905  74 

(See  Appendix  B  3.) 

4.  Wareham  Harbor ^  Massachtisetts. — This  harbor  is  an  estuary  of  Buz- 
zard's Bay.  It  is  about  13  miles  east  of  the  harbor  of  New  Bedford.  It 
is  from  200  feet  in  width  in  the  upper  part  to  more  than  one-half  mile  in 
width  in  the  lower  part,  and  is  separated  from  Buzzard's  Bay  by  Long 
Beacb,  with  a  channel  500  feet  wide  to  the  west  of  it. 

Before  any  improvement  was  made,  the  ruling  depth  in  the  harbor 
was  about  7  feet  at  mean  low-water  in  a  narrow  and  very  crooked  chan- 
nel.   The  mean  rise  of  the  tide  is  4  feet. 

The  original  project  adopted  in  1871  was  to  straighten  the  channel^ 
widen  it  to  100  feet  in  the  upper  and  to  300  feet  in  the  lower  part,  and 
deepen  it  to  9  feet  at  mean  low- water.  It  was  modified  so  as  to  increase 
the  depth  of  channel  in  the  lower  part  to  10  feet  at  mean  low-water.  It 
was  completed  in  1876.  The  amount  expended  prior  to  June  30,  1880^ 
was  $40,000. 

This  improvement  allowed  coasters  of  13  feet  draught  to  reach  the 
wharfs  at  high- water  without  the  aid  of  steam-tugs.  ^*i 

A  plan  with  estimate  of  $44,050  for  further  improvement  was  trans- 


80  REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

mitted  to  Congress  at  its  last  session,  to  comply  with  requirements  of 
the  river  and  harbor  act  of  June  14, 1880  (see  Appendix  B  4),  and  the 
appropriation  of  $10,000  of  March  3,  1881,  wiU  be  expended  during  the 
fiscal  year  ending  June  30,  1882,  in  accordance  with  that  plan  in  pro- 
tecting Long  Beach  and  dredging  near  Wareham.  It  is  expected  with 
this  to  restore  the  depth  at  the  shoal  places  and  allow  the  13'foot  draught; 
at  high-water  to  be  carried  to  Wareham,  leaving  the  widening  to  the 
future.  ^ 

The  plan  of  improvement  cannot  be  regarded  as  a  permanent  one, 
but  will  have  occasionally  to  be  repeated,  as  natural  causes  fill  up  the 
artificial  channels. 

Wareham  is  among  the  places  earliest  engaged  in  fabrication  of  iron, 
which  still  forms  the  principal  business. 

It  is  a  port  of  delivery,  is  in  the  New  Bedford  collection  district,  and  New  Bedford 
is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  during  the  fiscal  year 
ending  June  30,  1881,  was  ^,806.42. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 113-19 

July  1,  1881,  amount  available 9,883  81 

Amount  (estimated)  required  for  completion  of  existing  i)roject :J4, 050  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1883.    20, 000  00 

(See  Appendix  B  4.) 

5.  Taunton  Eiver,  Massachmetts. — This  river  rises  in  Norfolk  County, 
Massachusetts,  and  empties  into  Mount  Hope  Bay,  a  name  given  to  that 
part  of  Narragansett  Bay  lying  mainly  in  Massachusetts.  Taunton  River 
is  about  44  miles  in  length,  measured  along  its  course. 
*  The  condition  of  the  river,  before  its  improvement  was  commenced, 
was  as  follows:-  Beginning  at  the  mouth  near  the  city  of  Fall  River  for 
6  miles  to  Somerset,  it  had  sufficient  width  and  depth  for  the  largest 
coasting  vessels.  At  Somerset  it  is  crossed  by  a  railroad  bridge  with 
two  very  narrow  draw  openings.  Thence  to  Dighton,  a  distance  of  2 
miles,  the  ruling  depth  was  about  11  feet  at  mean  high-water.  From 
Dighton  to  Berkeley  Bridge,  about  1  mile,  the  channel-way  was  narrow 
and  obstructed  by  bowlders,  with  a  depth  of  not  more  than  7^  or  8  feet 
at  mean  high-water,  Berkeley  Bridge  has  but  one  available  draw -open- 
ing ;  this  is  50  feet  wide.  From  Berkely  Bridge  to  Weir,  a  distance  of 
5  miles,  the  channel  depth  was  not  in  places  more  than  5  feet  at  mean 
high-water.  A  vessel  of  30  tons^  burthen  was  as  large  as  could  go  up 
to  Weir.     Just  above  Weir  a  bridge,  without  a  draw,  crosses  the  river. 

In  1870  an  appropriation  was  made  by  Congress  to  increase  the  depth 
by  dredging  to  4^  feet  at  mean  low- water,  with  the  expectation  that  at 
high-water  the  depth  would  be  9  feet.  Tliis  was  based  upon  the  rise  of 
tide  of  5 J  feet  as  determined  at  Dighton.  In  1872  observations  were 
made  for  rise  of  tide  at  various  points  on  the  river  from  Dighton  to  Weir. 
From  these  observations  it  was  found  that  the  rise  of  tide  decreased  from 
oi  feet  at  Dighton,  to  3.4  feet  at  Weir.  This  difference  in  the  rise  of 
tide  necessitated  increased  dredging  in  the  upper  part  of  the  river  to 
secure  the  desired  navigable  depth  of  9  feet  at  mean  high-water.  The 
first  project  was  completed  in  the  fiscal  year  ending  June  30,  1880.  In 
1880  Congress  made  an  appropriation  of  $17,500  to  increase  the  dei)th 
from  9  feet  to  11  feet  at  mean  high-water. 

Amount  expended  to  June  30,  1880,  was  $63,000.  The  river  had  at 
that  time  a  navigable  depth  of  10  feet  at  mean  high-water  from  Dighton 
to  Berkeley  Bridge,  and  thence  to  Weir  9  feet,  with  a  channel  width  of 
60  feet  in  its  narrowest  parts. 
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There  was  expended  daring  the  fiscal  year  ending  June  30,  1881, 
♦7,925.68  in  dredging  a  channel  11  feet  deep  at  mean  high-water,  from 
the  bridge  at  Weir  down  river  to  "John  R.'8"  Shoal,  a  distance  of  about 
half  a  mile.  This  increased  depth  is  not  available  in  bringing  in  vessels 
of  increased  draught,  but  it  gives  loaded  vessels  a  greater  depth  to  lie 
in,  so  that  they  are  less  liable  to  injury  from  grounding  while  waiting 
to  be  unloaded. 

The  amount  remaining  on  hand  of  the  appropriation  made  by  act  of 
Jnoe  14,  1880,  and  the  appropriation  of  $25,000  made  by  act  of  March 
3, 18.S1,  will  probably  be  expended  during  the  fiscal  year  ending  June 
3b,  1882. 

This  will  complete  about  one-half  of  the  present  adopted  project,  from 
the  upper  en<l  down  river.  It  will  not  be  available  for  commerce  until 
the  channel  is  completed. 

The  estimated  cost  of  completing  the  improvement  in  accordance  with 
the  approved  project  is  $41,500.  This  amount  could  be  profitably  ex- 
})eD(led  in  the  fiscal  year  ending  June  30, 1883. 

The  city  of  Taunton,  with  21,213  inhabitants,  situated  at  the  head  of 
navigation  ou  this  river,  is  largely  engaged  in  manufactures.  The  capi- 
tal invested  in  manufactures  is  nearly  $5,000,000.  The  amount  paid  out 
annn^y  for  labor  in  these  factories  is  upwards  of  $2,500,000.  The 
greater  part  of  the  raw  material  is  brought  in  vessels.  The  amount  of 
oommeice  on  this  river  is  upwards  of  250,000  tons. 

Tannton  River  is  in  the  FaU  River  coUection  district.  Fall  River  is  the  nearest  port 
rtf  entry.  The  amount  of  revenue  coUected  in  the  fiscal  year  ending  June  30,  1881,  is 
not  known  at  this  office;  in  1880  it  was  f  12,699.28. 

July  1, 1880,  amount  available $17,500  00 

Amoimt  appropriated  by  act  approved  March  3, 1881 25, 000  00 

842,500  00 

Jnlv  1,18K1,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabUities  July  1 J 880 7,352  73 

July  1.18^1,  outstanding  liabilities 572  92 

7,925  65 

July  1,18^1, amount  available 34,574  35 

Amount  (estimated)  reqniretl  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    41, 500  00 

(See  Appendix  B  5.) 

6.  Pawtucket  (Seekonk)  River ^  Rhode  Island. — This  is  an  estuary  form- 
ing the  continuation  of  Providence  River  from  Providence  to  Pawtucket, 
a  distance  of  5  miles,  and  forms  a  stioal  tidal  basin  of  about  1}  square 
miles.  The  ruling  low-water  channel  depth  before  it  was  iraprqved  was 
about  5  feet.    The  mean  rise  of  the  tide  is  4.8  feet  at  Pawtucket. 

The  dredging  was  begun  in  1867  to  secure  a  ruling  depth  of  6  feet  at 
mean  low-water.  It  was  found  to  silt  up  at  places  and  the  dredging  was 
repeated.  The  project  was  modified  to  make  a  ruling  mean  low-water 
depth  of  7  feet  with  a  least  channel  width  of  75  feet,  and  to  include  the 
dealing  out  of  the  east  draw-span  of  the  Red  Bridge.  This  was  practi- 
cally completed  in  1875,  leaving  at  that  time  an  unexpended  balance  of 
about  $2,0(MK 

In  the  season  of  1879  observations  for  tides  were  repeated  at  several 
places  and  connected  by  lines  of  levels.    (See  annual  report  for  1880.) 

The  amount  expended  up  to  June  30,  1880,  was  $51,470.72.  The 
dredged  channel  was  at  that  time  available  (with  some  slight  shoaling 
at  places),  but  the  navigation  is  seriously  obstructed  by  a  badly  arranged 
draw-bridge  near  its  lower  end  at  East  Providence,  for  the  modification 
of  which  efforts  ai'e  being  made  by  local  authorities. 
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Ko  money  was  expended  during  the  last  fiscal  year,  and  the  condition 
of  the  navigation  is  substantially  unchanged. 

The  increase  in  the  size  and  draught  of  vessels  of  late  years  makes  it 
desirable  that  the  ruling  mean  low- water  depth  should  be  increased  to  9 
feet.  This  could  probably  be  done  for  an  additional  appropriation  of 
$33,000,  which  could  be  profitably  expended  in  one  year.  This  dredged 
material  would  have  to  be  towed  out  of  the  river,  which  could  not  be  done 
at  the  rate  above  estimated  unless  the  Washington  Bridge  is  rebuilt. 

Pawtucket  is  a  town  of  about  30,000  inhabitants,  largely  engaged  iu 
manufactures.  In  1878  there  were  350  schooners  and  14  barges  towed 
up  the  improved  channel,  having  a  freight  of  about  100,000  tons. 

It  is  in  the  Providence  collection  district,  that  place  beins  the  nearest  port  of  entry. 
The  revenue  coUected  there  in  the  past  fiscal  year  is  $200,(^.64. 

The  "  project  approved  and  adopted "  is  completed,  and  no  fiirther 
estimate  is  submitted. 

There  is  available  for  contingencies  $529.58  out  of  the  sum  of  all  the 
appropriations,  which  was  $52,000. 

July  1,  1880,  amount  available 529  58 

July  1, 1881, amount  available..... 5:^  5d 

(See  Appendix  B  6.) 

7.  Providence  Biver  and  Narragansett  Bay,  Bliode  Island. — Providence 
Elver  is  an  estuary  of  Karragansett  Bay,  extending  from  ITayat  Point 
to  the  city  of  Providence.  Its  length  is  about  7  miles,  with  a  width  vary- 
ing &om  1,000  feet  to  2  miles,  and  a  depth  in  the  channel- way  from  20 
to  50  feet  at  mean  low- water.  Kear  its  head  this  estuary  is  joined  by 
another,  called  the  Seekonk  or  Pawtucket  Biver,  extending  5  miles  far- 
ther to  the  town  of  Pawtucket.    The  mean-rise  of  the  tide  is  4.7  feet. 

Before  any  improvement  was  made,  in  1853,  the  ruling  low-water 
depths  were  as  follows :  By  using  the  middle  entrance  to  Narragansett 
Bay,  the  deepest  draft  vessels  could  ascend  as  far  as  Gaspee  Point  where 
the  water  shoals  to  a  depth  of  21  feet  at  mean  low-water.  This  is  about 
5  miles  from  Providence.  Between  Gaspee  Shoal  and  Pawtuxet  Shoal 
at  Sabin's  Light,  a  distance  of  about  half  a  mile,  the  channel  is  from  23 
to  37  feet  deep  and  about  500  feet  wide.  Pawtuxet  Shoal  had  but  about 
18  feet  depth  at  mean  low-water.  Between  Pawtuxet  Shoal  and  Field's 
Point,  a  distance  of  about  1 J  miles,  the  depth  varied  from  23  to  45  feet 
at  mean  low- water,  having  a  least  width  of  200  feet.  This  reach  had  in 
it  Bulkhead  Eock,  with  deep  water  around  it  but  with  only  7  to  8  feet 
at  low-water  upon  it.  Kot  far  above  Field's  Point  the  channel  depth 
shoaled  to  about  16  feet  at  mean  low-water.  Finally,  on  reaching  the 
"  Crook,''  at  the  junction  of  the  Seekonk  with  the  Providence  River  just 
below  the  city  wharves,  the  available  low-water  depth  was  reduced  to 
about  4^  feet. 

The  original  project  was  to  deepen  the  channel  at  the  "  Crook"  to  9 
feet  at  mean  low- water.  This  was  ^dredged  in  1852-'53  under  an  appro- 
priation of  $5,000. 

The  next  project  was,  in  1867,  to  increase  the  depth  at  the  **  Crook" 
to  12  feet  at  mean  low-water ;  $23,000  was  then  expended  at  this  place 
m  dredging  to  a  depth  of  12  feet  and  width  of  200  feet,  and  $2,000  in 
removing  a  wreck  from  Sabin's  Point. 

The  next  project  was  to  increase  the  depth  at  the  ''Crook '^  to  14  feet 
at  mean  low- water.  For  this  purpose  an  appropriation  of  $5,000  was 
used  in  1870,  making  a  channel  having  that  depth  for  a  least  width  of 
130  feet. 

In  1872  an  appropriation  of  $10,000  was  made,  which  was  all  expended 
in  widening  the  channel- way  of  12  feet  depth  at  the  "Crook." 

In  1873  an  appropriation  of  $10,000  was  made  to  cut  off  the  "Point  of 
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LoDg  Bed,'^  which  projected  into  the  channel  from  the  east  side,  just 
below  "Sassafras  Point  Light.'^  With  this  the  worst  of  the  point  was 
removed. 

The  removal  of  Bulkhead  Eock,  in  Providence  River,  was  begun  in 
1870,  and  $2,500  was  then  expended  in  increasing  the  depth  on  it  from 
aboat  8  feet  to  about  14  feet  at  mean  low- water. 

The  foregoing  expenditures  amounted  in  the  aggregate  to  $59,000, 
and  had  all  been  directed  toward  improving  the  navigation  for  coasting 
vessels. 

The  present  project  has  in  view  the  excavation  of  a  capacious  channel, 
suitable  for  large  ocean  steamers,  and  a  much  enlarged  width  for  coast- 
ers. It  is  designed  to  secure  a  central  depth  of  23  feet  at  mean  low- 
water  for  a  width  of  150  feet,  a  depth  of  12  feet  for  a  width  of  940  feet, 
and  a  depth  of  6  feet  for  a  width  of  1,060  feet.  The  depths  are  to 
increase  gnwlually  from  the  shoalest  to  the  deepest  water.  The  cost  was 
estimated  at  $5(K).000. 

The  work  was  oegun  in  18T8  under  an  appropriation  of  $50,000  for 
dredging  and  $5,000  for  increasing  the  depth  on  Bulkhead  Bock.  The 
dredging  was-  begun,  under  contract,  that  year  and  abandoned  by  the 
contractor.     In  1879  an  additional  appropriation  of  $60,000  was  made. 

Up  to  June  30, 1880,  there  had  been  expended  $61,757.79.  By  this 
expenditure  the  channel  was  made  23  feet  deep  for  a  width  of  70  feet 
through  the  Pawtnxet  Shoal — ^not  wide  enough  to  be  of  practical  value. 
A  channel  20  feet  deep  and  200  feet  wide  was  made  through  the  shoals 
above  Field's  Point,  which  was  immediately  available.  It  has  been 
reserved  tiU  later  to  make  the  23-foot  channel  depth  above  Field's  Point. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
including  the  removal  of  Bulkhead  Bock  so  as  to  give  a  depth  over  it  of 
20  feet  at  mean  low-water,  is  $79,072.69.  In  this  time  the  23-foot  low- 
water  channel  through  the  Pawtnxet  Shoal  was  increased  to  a  width  of 
200  feet,  and  the  20-foot  channel  through  the  shoals  above  Field's  Point 
to  a  width  of  about  450  feet.  The  city  of  Providence  can  now  h^ 
reached  at  high-tides  by  vessels  drawing  about  25  feet. 

An  additional  appropriation  was  made  in  1881  of  $60,000,  so  that  the 
balance  on  hand  June  30, 1881,  was  $85,412.58.  This  will  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1882,  and  will  be  ap- 
pUed  in  increasing  the  width  of  the  channel  at  points  of  most  immediate 
importance,  accoiSing  to  the  plan  adopted  and  approved. 

The  estimated  cost  of  the  entire  work  was  $500,000.  Of  this  $230,000 
have  been  appropriated,  so  that,  according  to  the  original  estimate, 
^0,000  additional  will  be  required.  The  impossibility  of  finding  con- 
tiguous dumping-ground  has  increased  the  expense  (tor  towage)  about 
10  per  cent,  over  the  original  estimate.  Further  increased  cost  may  be 
occasioned  by  the  discovery  of  hard-pan  or  rock  requiring  removal." 

This  work  is  in  the  Providence  collection  district,  and  that  place  is  a  port  of  entry. 
TV  amoant  of  revenne  collected  there  daring  the  fiscal  year  ending  June  30,  18i:*l,  was 
»W>,000.&l. 

Joly  1, 18^,  amount  available $103,001  28 

Amoant  appropriated  by  act  approved  March  3, 1881 60, 000  00 

$163,001  28 

July  1, 1881, amoant  expended  during  fiscal  year,  exclusive* 

ofouUtanding  liabilities  July  1,1880 74,330  56 

JoJy  1,1881, outstanding  liabilities 3,258  14 

77,588  70 

illy  1, 1881,  amount  available 85, 412  58 

Anoont  (ectimated)  required  for  completion  of  existing  project 270, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    100, 000  00 
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Removal  of  Bulklwad  Hock. 

July  1, 1880,  araouDt  available H742  13 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1, 1880 4,742  13 

(See  Appendix  B  7.) 

8.  Potowomut  River,  Rhode  Island. — This  river  is  a  small  estuary  of 
Narragansett  Bay,  situated  about  13  miles  from  Newport.  The  ehannel 
of  the  river  is  obstructed  by  a  bar  at  the  mouth,  on  which  the  depth  is 
2.6  feet  at  mean  low- water.  This  is  an  original  project  for  improvement 
by  dredging  a  channel  5  feet  deep  at  mean  low-water  through  the  bar 
at  the  mouth. 

A  report  of  the  survey  and  plan  of  improvement  submitted  is  given  in 
Appendix  B  8. 

The  appropriation  of  $5,000,  made  at  the  last  session  of  Congress,  is 
deemed  sufficient  for  the  purpose,  and  will  be  expended  in  the  fiscal 
year  ending  June  30,  1882. 

No  further  appropriation  is  needed  to  complete  the  project. 

This  improvement  is  in  the  Providence  collection  district,  and  that  place  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  there  for  the  year  ending 
June  30,  1881,  is  $200,009.64. 

Amount  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 48  99 

July  1,  1881,  amount  available 4,951  01 

(See  Appendix  B  8.) 

9.  Xetoport  Harbor,  Rhode  Island. — This  harbor  is  on  the  main  entrance 
to  Narragansett  Bay,  which  is  defended  by  Fort  Adams.  It  is  one  of 
the  most  important  harbors  on  the  coast,  furnishing  a  safe  roadstead 
and  anchorage  for  all  classes  of  vessels.  Newport  it«elf  is  upon  an 
inner  harbor  admitting  the  largest  vessels,  but  its  capacity  is  limited 
by  shoals,  so  that  it  is  no  longer  adequate  for  the  convenience  of  the 
greatly  increasing  number  of  vessels  seeking  it. 

Prior  to  1872  the  general  business  wharves  of  the  city  did  not  admit 
of  the  approach  of  vessels  at  low-tide  of  greater  draft  than  8  feet.  The 
mean  rise  of  the  tide  is  about  3|  feet. 

The  first  projected  improvement  was  to  increase  the  depth  of  the 
approaches  to  the  harbor-line  for  wharves  to  12  feet  at  mean  low- water, 
and  to  prevent  the- sand  from  being  brought  in  around  the  south  end  of 
Goat  Island.  It  was  prepared  to  comply  with  requirements  of  the  river 
and  harbor  act  of  June  10, 1872.  The  project,  with  some  modifications, 
was  completed  in  the  fiscal  year  ending  June  30, 1876.  The  amount 
appropriated  and  expended  up  to  that  time  was  $28,500.  The  results 
obtained  were  satisfactory,  and  the  work  remains  in  good  (jondition. 

In  December,  1880,  another  project  was  estimated  for,  under  resolu- 
tion of  the  House  of  Representatives,  to  increase  the  anchorage  depth 
in  the  inner  harbor  down  to  13  feet  at  mean  low-water  where  hard  ma- 
terial did  not  exist,  to  the  extent  of  327,000  cubic  yards,  at  a  cost  of 
$72,000.  For  this  purpose  an  appropriation  was  made  in  March,  1881, 
of  $25,000.  No  dredging  ^as  done  during  the  fiscal  year  ending  June 
30,  1881.  The  last  appropriation  will  all  be  expended  during  the  fiscal 
year  ending  June  30,  1882,  in  carrying  out  the  new  project 

The  additional  amount  required  to  complete  the  last  project  is  .^47,000, 
which  can  all  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1883. 
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The  last  project  was  made  to  meet  an  immediate  necessity  for  more 
harbor  capacity,  and  such  occasion  will  recur  when  the  addition  now 
contemplated  is  found  insufficient.  What  is  being  done  is  permanent, 
but  the  time  and  expense  of  the  completion  of  the  work  cannot  be  de- 
termined. 

Besides  the  city  of  Newport,  Fort  Adams,  the  torpedo  station  and 
traiuing  school  of  the  Navy  are  located  here,  and  vessels  of  all  depart- 
ments of  our  government  and  many  ships  of  foreign  powers  make  use 
of  the  harbor.  It  is  one  of  the  most  important  harbors  of  refuge  for 
the  coasting  trade,  and  is  a  principal  report  for  the  large  fishing -Sects, 
both  of  sail  and  steam  propulsion,  and  also  of  the  yachting  fleets.  It  is 
often  crowded  beyond  its  ca]>acity,  and  danger  of  collision  is  imminent, 
because  of  the  restricted  anchorage  ground. 

Newport  Harbor  is  in  the  Newport  coHoction  district.  The  amouiit  of  revenue  col- 
lectt^  there  during  the  fiscal  year  ending  June  30,  1881,  was  $2,036.37. 

Amount  appropriated  by  act  approved  March  3,  1861 $25, 000  00 

July  1,  18bl,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 167  15 

July  1,  1881,  amount  available 24,832  85 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1883    47, 000  00 

(See  Api)endix  B  9.) 

10.  Block  Island  Harbor.  Rhode  Island.— This  island  is  a  part  of  the 
State  of  Khode  Island,  ana  its  nearest  point  is  about  10  miles  south  of 
the  mainland.  It  is  about  14  miles  east  of  Montauk  Point,  on  Long 
IsLind,  and  has  deep  water  all  around  it. 

The  "  harbor"  is  an  artificial  one,  built  for  local  purposes  by  the  United 
SUtes,  in  the  years  1870  to  1879  inclusive,  at  a  cost  of  $285,000.  It 
is  on  the  east  side  of  the  island,  towards  the  southern  part,  and  is  formed 
by  a  riprap  jetty  or  breakwater,  to  intercept  the  waves  from  the  east- 
ward, and  has  an  ^^  inner  haibor '^  or  wharf  next  the  inside  shore  end  of 
the  breakwater,  forming  a  basin  about  250  feet  by  300  feet,  which  was 
originally  dredged  to  a  depth  of  7  feet  at  mean  low- water.  This  latter 
in  active  seasons  of  the  year  is  crowded  to  its  full  capacity.  The  mean 
rise  of  the  tide  is  about  3  feet. 

Before  this  work  was  built  no  decked  vessels  could  find  harbor  on  the 
island  io  a  storm,  and  none  were  owned  there.  The  local  business  so 
increased  that  in  February,  1880,  an  estimate  was  called  for  to  increase 
the  entrance  to  and  depth  inside  the  inner  harbor  to  9  feet  at  mean  low- 
water,  to  specially  accommodate  a  small  steamer  belonging  to  the 
island.  The  act  of  June  14,  1880,  appropriated  $0,000  for  this  purpose 
and  to  remove  a  small  wreck.  The  desired  improvements  were  all  com- 
pleted daring  the  fiscal  year  ending  June  30,  1881,  and  included  the 
removal  of  two  large  bowlders  (then  but  recently  discovered),  within 
the  sheltered  area.  The  small  balance  on  hand  is  reserved  for  contin- 
gencies. 

This  work  may  be  considered  as  permanent  (except  that  of  the  inner 
harbor,  which  is  a  timber  crib-work),  but  it  is  probable  that  with  the 
growth  of  commerce  frequent  extensions  will  be  required.  Its  capacity 
is  DOW  hardly  equal  to  the  local  wants.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation,  the  island  is  an  im- 
portant point  on  our  shores  tor  ocean  navigation.  It  has  a  signal  station 
connected  by  submarine  telegraph  with  the  mainland.  Vessels  are  pass- 
ing the  island  at  all  times  and  on  all  sides  of  it,  and  its  position  ren- 
ders it  of  national  importance. 
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Ko  appropriation  is  asked  for  the  fiscal  year  ending  June  30, 1 

Block  Island  is  in  the  Newport  collection  district.  The  amount  of  revenue  c 
there  in  the  year  ending  June  30,  1861,  was  (2,036.37. 

July  1,  1880,  amount  available $C 

Jnly  1,  1881.  amount  expeuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 J 

July  1,  1881,  amount  available 

(See  Appendix  B  10.) 

"^  11.  Little  Karragansett  Bay^  Rhode  Inland  and  Connecticut. — TY 
is  at  the  mouth  of  Pawcatuck  Eiver,  and  is  between  Stoningtc 
Watch  Hill.  The  water  in  the  bay  was  so  shoal  that  4J  feet  w 
the  greatest  depth  that  could  be  carried  across  it  at  low-water 
Pawcatuck  Eiver,  navigable  to  Westerly,  can  only  be  approached  tl 
this  bay.  This  river  has  been  improved  by  the  United  States,  ai 
now  a  channel  75  feet  wide  and  5|  feet  deep  at  mean  low- water. 

The  original  project  adopted  in  1878  provides  for  a  channel  acr 
bay  200  feet  wide  and  7^  feet  deep  at  mean  lov- water,  and  al 
removal  of  a  few  rocks. 

The  amount  expended  up  to  June  30, 1880,  wa«  $19,798.58.  Tli 
accomplished  had  made  a  channel  through  the  hard  material  at  tl 
end  of  the  channel,  185  feet  wide,  and  the  rest  of  the  proposed  cl 
40  feet  wide.  The  most  dangerous  rocks  had  been  removed.  The 
nel  was  in  part  too  narrow  to  be  of  much  use  to  navigation. 

The  amount  of  money  expended  during  the  fiscal  year  endini 
30,  1881,  increased  the  width  of  the  narrow  part  of  the  new  c 
fi'om  40  to  60  feet.  The  work  is  still  in  progress,  and  with  th 
available  at  the  beginning  of  the  new  fiscal  year  it  is  expected  wil 
the  least  width  of  the  channel  140  feet.  It  will  be  of  use  to  the  b 
tion  this  autumn. 

The  amount  of  the  estimate  required  to  complete  the  original  i 
is  $21,000.  This  could  be  profitably  expended  during  the  fisca 
ending  June  30, 1883. 

The  number  of  vessels  taken  through  Little  Narragansett  Bay  during  the  y< 
was  205.  There  were  31  vessels  drawing  too  much  water  to  cross  the  bay  th 
lightered  at  Stonington  and  their  cargoes  taken  to  Westerly. 

Little  Narragansett  Bay  is  in  the  collection  districts  of  Providence  andSt-on 
the  latter  is  the  nearest  port  of  entry.  The  revenue  collected  during  the  lis* 
ending  June  30,  18ri0,  was:  Providence, $200,009.64 ;  Stonington,  $2,511.69. 

July  1,  1880,  amount  available $5,201  42 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$1( 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 

July  1,  1881,  amount  available 1] 

Amount  (estimated)  required  for  completion  of  existing  project 21 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    21 

(See  Appendix  B  11.) 

12.  Connecticiit  Eiver  above  Hartford,  Connecticut,  and  helow  H 
MaMsachmetts, — ^From  Hartford  to  Windsor  Locks  at  the  foot  of  I 
Falls,  a  distance  of  lOJ  miles,  the  river  has  a  sedimentary  bed  and  1 
and  is  naturally  shoal  at  low-water,  jnving  sometimes,  where  ii 
proved,  a  depth  of  only  18  inches.  Then  Enfield  Falls — a  rock  rj 
extending  5J  miles,  prevents  all  navigation  at  the  present  tim( 
vessels  drawing  3  feet  can  pass  around  them  by  means  of  the  < 
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having  locks  80  feet  by  18  feet.  This  canal  is  owned  by  a  corporation 
charging  toll,  and  is  mainly  used  to  furnish  water-power.  From  the 
head  of  the  "  Falls''  to  Holyoke  the  navigation  is  good,  having  a  low- 
water  depth  of  not  less  than  6  feet.  There  is  seldom  any  useful  tide 
from  the  ocean  above  Hartford. 

A  history  of  the  improvement  is  given  in  full,  in  the  Annual  Report 
for  1878,  Part  I,  pp.  247-393,  up  to  that  date.  (Surveys  and  estimates 
were  begun  in  1870.)  The  final  object  to  be  reached  has  been  a  per- 
manent improvement  that  would  insure  a  low -water  navigation  through- 
out of  at  least  8  feet.  In  the  mean  time  local  wing-dams  and  dredging 
have  been  resorted  to,  to  relieve  the  part  between  Hartford  and  Enfield 
Falls,  to  secure  3  feet. 

The  part  of  the  river  above  Hartford  and  below  Holyoke  is  fully  re- 
ported upon  in  Appendix  B,  Annual  Report  for  1878.  Revised  estiniates 
were  submitted  January  3, 1881,  which  are  appended  to  the  report  of 
the  engineer  in  charge  for  the  present  year.  This  provides  for  a  canal 
17-i\  miles  long  from  below  Hartford  to  the  head  of  the  Enfield  Falls, 
with  locks  200  feet  x  60  feet  X  8  feet,  at  an  estimated  cost  of  $1,322,805. 
Something  in  addition  will  have  to  be  added  to  make  a  low- water  navi- 
gation of  8  feet  up  to  Holyoke.  Ko  work  has  yet  been  done  upon  tiiis 
main  project. 

Prior  to  June,  1880,  the  amount  expended  between  Hartford  and 
Holyoke  for  surveys  and  reports  was  about  $32,000,  and  for  works  of 
improvement  about  $25,087.14.  At  points  where  local  work  for  tem- 
I)orary  relief  had  been  done  the  results  were  satisfa<3tory,  but  changes 
that  have  taken  place  left  the  river,  at  extreme  low- water,  in  about  the 
original  unnavigable  condition,  and  further  temporary  works  have  been 
planned  at  the  Farmington  River  Shoals. 

During  the  fiscal  year  ending  June  30,  the  work  at  the  Farmington 
River  Shoals  was  completed  at  an  expenditure  of  $4,919.70.  It  is  too 
soon  to  say  what  the  result  will  be. 

The  means  available  are  ample  to  continue  the  works  of  temporary 
alleviation,  but  not  enough  to  even  begin  the  permanent  plan  of  im- 
provement. This  latter  will  require  at  least  three  years,  and  should  not 
be  begun  with  less  than  one-third  of  the  estimate — about  $450,000. 

The  benefit  to  be  secured  by  the  permanent  work  is  to  cheapen  the 
transportation  of  bulky  articles,  such  as  coal,  iron,  and  provisions,  into 
a  large  manufacturing  region  now  only  reached  by  railroads.  It  in- 
cludes the  city  of  Springfield  (at  which  is  a  United  States  Armory)  and 
Holyoke,  on  the  Connecticut,  and  other  smaller  places,  and  will  be  bene- 
ficial to  the  works  at  Miller's  Falls,  and  may  eventually  be  extended 
further. 

This  part  of  the  river  is  in  the  Middletown  collection  district,  which  is  a  port  of  en- 
try.    The  revenue  collected  there  in  the  fiscal  year  ending  June  30, 1881,  is  $66,196.73. 

Above  Sartford  and  helmo  Enfield  Falls. 

July  1,  1880,  amount  available $7,120  04 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $3,000  79 

July  1,  1881,  outstanding  liabilities 219  78 

3,220  57 

July  1,  1881,  amount  available 3.899  47 

On  or  ahove  Enfield  FalU,  Connecticut,  and  heloiv  Holyoke,  Massachusetts, 

July  1, 1880,  amount  available 10,702  92 

July  1,  1881,  amount  available 10,702  92 
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Between  Hartford,  Connecticutf  and  HolyokCf  Matsachusetts, 

July  1,  1880,  amount  available $1 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I,  1880. 

July  1,  1881,  amount  available 1 

(See  Appendix  B  12.) 

13.  Connecticut  Jtiver  below  Hartford^  Connecticut — ^The  Cone 
Eiver  from  Hartford  to  its  mouth  at  Saybrook  is  about  50  miles  in 
The  tide,  which  at  the  mouth  of  the  river  rises  about  3J  feet,  tu 
about  1  foot  at  Hartford  when  the  river  is  at  its  lowest  stage;  w] 
river  is  5  feet  above  its  lowest  stage  the  rise  of  tide  is  not  appi 
at  Hartford. 

The  chief  obstacles  to  the  free  navigation  of  this  river  are,  t 
at  the  mouth  and  the  shoals  between  Middletown  and  Hartford 
tance  of  16  miles.  The  most  troublesome  shoals  are  between  Boo 
and  Hartford,  a  distance  of  9  miles,  where  the  river  banks  are  a 

The  depth  on  the  bar  at  Saybrook  was,  before  commencing  , 
about  6  feet  at  mean  low- water. 

The  shoals  between  Hartford  and  Rocky  Hill  form  at  every  floo< 
of  the  river,  and  require  dredging  to  give  the  requisite  9  feet  d< 
low-water  for  the  boats  running  between  New  York  and  Hartford 

The  subject  of  improving  this  part  of  the  river  proper  has  re 
attention  from  a  very  early  period,  and  work  has  been  done  up( 
a  temporary  character  by  the  United  States  since  1870.  In  1872 
ough  survey  was  made  at  Saybrook  Bar  and  jetties  designed 
permanent  improvement.  (See  Appendix  W  16,  Annual  &por 
for  a  full  account  of  this  bar.)  In  1879  an  accurate  siprvey  was 
for  the  first  time  between  Hartford  and  Eocky  HiU,  and  a  plan  w 
posed  for  the  permanent  improvement  of  this  portion.  (See  1 
Report  1880,  Appendix  B  12). 

The  amounts  expended  since  1870  and  prior  to  June  30, 1880,  < 
vey  8  and  improvements  are  about  as  follows :  At  Saybrook  Bar,  $1  ] 
between  Middletown  and  Hartford,  about  $114,203. 

The  results  have  been  a  steady  improvement  of  the  navigation  2 
brook  Bar,  where  the  jetties  are  so  nearly  complete  as  to  produce 
ficial  effect,  and  the  ruling  low-water  depth  has  been  increased 
feet  to  8  feet. 

Between  Middletown  and  Saybrook  the  dredging  of  certain  shoj 
had  to  be  annually  repeated  at  low-water,  and  although  this  has  ai 
temporary  relief,  it  was  not  possible  often  for  it  to  be  timely.  Its 
isfactory  character  has  led  to  the  adoption  of  a  permanent  plan 
provement,  but  the  temporary  dredging  will  have  to  be  continu 
the  other  is  completed. 

Of  the  amount  expended  during  the  fiscal  year  ending  June  30 
about  $7,493.58  was  upon  jetties  at  Saybrook,  and  about  $5,121 
temporary  dredging  between  Rocky  HUl  and  Hartford.  The  resu 
similar  to  previous  year's  work — an  increase  of  depth  at  Saybroc 
and  temporary  channel  through  shoals  above  Rocky  Hill. 

The  money  available  July  1, 1881,  will  be  expended  partly  upoi 
brook  Bar,  partly  in  dredging  temporary  channel  at  low-wate] 
partly  on  the  wing-dam  at  Glastonbury  Bar,  which  forms  part  i 
permanent  river  improvement.  The  permanent  river  improvemer 
require  an  additional  $318,000.  The  improvement  at  Saybrook  ii 
gressive  in  its  character,  and  its  ultimate  cost  will  depend  upc 
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depth  the  future  may  demand,  and  may  require  a  part  of  each  appro- 
priation.   The  temporary  work  will  require  about  $5,0li0  annually. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
Jnoe  30,  1883,  is  $109,000. 

The  business  transportation  that  is  now  carried  on  is  shown  on  page 
399,  Annual  Report  1880,  Appendix  B  12. 

This  part  of  the  Connecticut  River  is  in  the  Middletown  collection  district,  and  that 
pUce  is  the  nearest  cnstom-house.  The  amount  of  revenue  collected  there  during  the 
year  ending  June  30,  1881,  was  |66, 193.73. 

July  1,  1880,  amount  available $18,318  66 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

J48,318  66 

July  1, 1^1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabiUUea  July  1,  1880 12,622  62 

July  1,  1881,  amount  available 35,696  04 

Amount  (estimated)  required  for  completion  of  existing  project 318, 000  00 

Amount  that  can  be  profitably  exi>endedin  fiscal  year  ending  June  30, 1883.  109, 000  00 

(See  Appendix  B  13.) 

EXAJONATIONS  AND  SURVEYS  FOR  IMPROVBMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  Jnne  14, 1880, 
Lieutenant-Colonel  Warren  was  charged  with  the  survey  and  examina- 
tion of— 

1.  Wareham  Harbor j  Massachusetts.    (See  Appendix  B  4.) 

2.  Potowomut  Biverj  Rhode  Island.    (See  Appendix  B  8.) 

The  reports  of  the  results  have  been  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  18,  Forty-sixth  Congress,  third  session. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 
1881,  he  has  been  charged  with  the  examinations  or  surveys  of — 

1.  Edgartown  Harbor  and  South  Beach^  Massax^hu^etts, 

2.  Buzzard's  and  Barnstable  bays^  Massachusetts,  at  the  entrance  of  tlie 
proposed  Cape  Cod  Canal. 

This  will  be  done  during  the  present  season,  and  the  results  duly  sub- 
mitted. 

IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  LONG  ISLAND  SOUND. 

Officer  in  charge,  M^.  J.  W.  Barlow,  Corps  of  Engineers. 

1.  Stonington  Harbor,  Connecticut. — ^The  harbor  of  Stonington  was 
originally  an  open  bay,  unprotected  from  southerly  storms,  and  contain- 
ing a  middle  ground  with  but  6  feet  depth  of  water  at  the  shoalest  part. 

This  obstruction  covered  the  greater  portion  of  the  harbor,  and  len 
bat  a  narrow  channel  on  either  side,  with  insufficient  space  for  vessels 
of  12  feet  draught  to  reach  the  upper  wharves  at  low-water. 

A  small  breakwater  or  pier,  costing  $36,753,  was  built  in  1828-'30 
from  the  east  shore  to  protect  the  commerce  of  the  village. 

Plans  for  more  extensive  improvements  were  considered  in  1872,  the 
object  being  to  afford,  by  means  of  additional  breakwaters  a  consider- 
able anchorage  to  serve  as  a  harbor  of  refuge  for  general  commerce,  and 
also  to  increase  the  depth  of  the  harbor  by  dredging  to  12  feet  at  mean 
low-water. 

During  the  seasons  of  1873-74,  $45,000  was  expended  in  dredging, 
which  resulted  in  enlarging  the  channel  to  the  steamboat  wharf  by 
removing  the  northern  portion  of  the  middle  ground  to  a  depth  of  12 
feet  Subsequently  a  breakwater  off  Wamphassuck  Point,  2,000  feet  in 
length,  was  built  j  and  anothcir  in  the  vicinity  of  Bartlett's  Reef,  south- 
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east  of  the  harbor,  was  commenced.  The  completion  of  the  latter 
afford  a  harbor  of  large  dimensions,  thoroughly  sheltered  and  avail 
as  anchorage  for  vessels  drawing  18  feet  of  water. 

The  total  amount  expended  to  June  30, 1880,  is  $177,067.65. 

Operations  during  the  year  ending  June  30, 1881,  have  resuUe 
finishing  the  Wamphassuck  Point  breakwater,  and  constructing  50( 
of  the  one  near  Bartlett's  Beef.  The  latter  structure  is  designed  1 
about  2,000  feet  long,  and  is  estimated  to  cost  $100,000. 

July  1,  1880,  amount  available |33,552  18 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$63,  J 

Julv  1, 1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outetand- 
ing  liabilities  July  1,  1880 33,  i 

July  1,  1881,  amount  available 30,( 

Amount  (estimated)  required  for  completion  of  existing  project 45,  ( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    45,  < 

(See  Appendix  0  1.) 

2.  Ifew  London  Harbor^  Connecticut, — This  harbor  is  naturally 
finest  on  Long  Island  Sound,  and  one  of  the  best  in  the  United  S 

It  is  accessible  for  all  classes  of  vessels  at  all  seasons  of  the  yeai 
is  extensively  used  as  a  harbor  of  refuge. 

The  improvement  now  in  progress  consists  in  removing  a  shoal  i 
upper  part  of  the  harbor  above  the  city  of  Kew  London,  which  obst 
the  approach  to  the  large  receiving  and  shipping  wharf  of  the 
London  &  Korthem  Kailroad  Company.  The  project  for  the  rer 
of  this  shoal  was  adopted  to  comply  with  the  terms  of  the  rive 
harbor  act  of  June  14,  1880,  which  directed  that  the  sum  of  ^ 
should  be  applied  to  that  object.  This  sum  was  expended  in  dre< 
during  the  past  season,  resulting  in  the  removal  of  1,222  cubic  ya: 
material. 

The  original  estimate  ($6,800)  for  the  entire  removal  of  the  shof 
based  upon  a  probable  price  for  dredging,  which  was  greatly  exc 
in  the  contract  for  the  work.  It  is  therefore  probable  that  the  ba 
of  the  original  estimate,  $4,300,  which  is  now  available  for  expend 
will  be  inadequate  for  completing  the  work,  and  a  further  si 
$17,200  is  recommended  by  the  officer  in  charge,  which  could  be  ] 
ably  expended  during  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available ^2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 4,300  00 

$6, 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding  « 
liabilities  July  1,  1880 2. 

July  1,  1881,  amount  available 4 

Amount  (estimated)  required  for  completion  of  existing  project $17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1H83.     17 

(See  Appendix  0  2.) 

3.  TJiames  RireVj  Connecticut — The  navigation  of  this  river  wai 
inally  obstructed  by  shoals  for  a  distance  of  about  3  miles  below  tl 
of  Noi-wich,  the  depth  in  some  places  being  but  7  feet  at  low-wate 
the  channel  narrow  and  tortuous.  • 

In  1830  plans  were  adopted  for  improving  navigation,  with  a  v 
affording  a  channel  100  feet  wide  and  14  feet  deep  at  mean  high- 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.  91 

These  plans  incladed,  besides  a  large  amount  of  dredging,  the  construc- 
tiou  of  several  wing-dams  on  each  side  of  the  channel  to  straighten  and 
contine  the  currents.  To  secure  and  maintain  this  channel  an  aggregate 
of  «161),000  was  expended  from  1830  to  June  30, 1880. 

The  present  project  contemplates  increasing  the  depth  through  the 
sboals  to  14  feet  at  mean  low-water,  or  3  feet  more  than  was  at  first 
attempted.  To  accomplish  this,  it  will  be  necessary  to  repair  and  lengthen 
several  of  the  old  wing-dams,  build  two  or  more  new  ones,  and  dredge  a 
cbannel  to  the  depth  and  width  sought  throughout  a  distance  of  about 
3  miles. 

0|>erations  during  the  year  ending  June  30, 1881,  have  been  confined 
to  dredging,  and  resulted  in  removing  9,387  cubic  yards  of  material  from 
the  channel  below  Xorwich  and  increased  the  depth  at  the  most  trouble- 
some shoal  from  2  to  3  feet. 

The  unexpended  balance  of  last  year's  appropriation  will  be  applied 
to  dredging  under  existing  contract. 

With  the  sum  of  $30,000,  appropriated  at  the  last  sesssion  of  Congress, 
a  dike  about  1,600  feet  in  length  will  be  constructed  at  Trading  Cove 
Flats,  and  dredging  to  afford  a  depth  of  14  feet  at  mean  low- water  will 
be  continued. 

Jnly  M880,  amount  available ^^404  13 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

»55,404  13 

Julj  1, 18^1,  amount  expended  during  the  fiscal  year,  exclusive 

ofontatanding  liabilities  July  1,  1880 3,849  21 

July  1,  1881,  ontstandlng  liabiUtiea 2,159  01 

6,008  22 

July  1, 1881,  amount  available 49,395  91 

Amount  (eiitimated)  required  for  completion  of  existing  project 64, 200  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    64, 000  00 

(See  Appendix  C  3.) 

•i.  Xetc Haven  Harbor ^  Connecticut — This  harbor  was  originally  a  broad 
open  bay,  exposed  to  southerly  storms,  and  dangerously  obstructed  at 
the  entrance  by  several  sunken  rocks. 

To  the  removal  of  these  rocks  the  first  efforts  for  improvement  were 
directed  in  1852. 

The  upi>er  part  of  the  harbor  was  so  shallow  that  vessels  exceeding 
9  feet  draught  were  unable  to  reach  the  city  wharves  at  low-water. 

Plans  for  dredging  a  channel  of  navigable  width  and  13  feet  depth  at 
mean  low-water  were  adopted  in  1871,  and  modified  in  1878,  to  make 
the  depth  16  feet  at  mean  low- water  throughout  the  entire  channel. 

The  amount  expended  in  improving  this  harbor  from  1852  to  1880  is 
♦151 .2i)0,  and  had  resulted  in  obtaining  a  channel  16  feet  deep  and  nearly 
4<H)  feet  wide  from  Fort  Hale  to  Tomlinson's  Bridge. 

Operations  during  the  year  ending  June  30, 1881,  have  resulted  in  the 
n?moval  of  110,000  cubic  yards  of  material  from  the  channel  between 
Long  Wharf  and  Tomlinson's  Bridge,  increasing  the  width  to  400  feet 
and  making  the  depth  16  feet  at  mean  low-water. 

The  sum  of  $15,000  appropriated  at  the  last  session  of  Congress  will 
l»e  devoted  to  dreaging,  with  a  view  to  increasing  the  width  of  the  16- 
foot  channel  between  Fort  Hale  and  Long  Wharf.  To  secure  a  like 
depth  on  the  bar  just  below  Fort  Hale,  the  construction  of  a  dike  on 
the  west  side,  running  south  from  Sandy  Point,  is  recommended  by  the 
officer  in  charge.  The  length  of  the  dike  would  be  4,400  feet,  and  its 
cost  $60,000. 
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July  1, 1880,  amount  available |19,790  55 

Aniouut  appropriated  by  act  approved  Marcb  3, 1881 15, 000  00 

|34,7 

July  1, 1881,  ainoimt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 16,0 

July  1, 1881,  amount  available 18,1 

Amount  (estimated)  required  for  completion  of  existing  project 00,  t 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18d3.    60,  C 

(See  Appendix  C  4.) 

5.  Breakwater  at  New  Haven^  Connecticut — ^This  harbor  was  origii 
exposed  to  the  severity  of  all  southerly  stonns,  so  that  vessels  see 
its  protection  were  comi>elled  to  anchor  in  the  upper  harbor,  wher< 
channel  was  narrow  and  shoal,  affording  insufficient  room  for  the  < 
nary  commerce  of  the  city.  Under  such  circumstances  the  harbor 
of  little  value  as  a  harbor  of  refuge, 

A  project  for  the  construction  of  two  breakwaters  at  the  entrance 
adopted  in  1879,  the  object  being  to  afford  a  safe  refuge  for  the  gei 
commerce  of  Long  Island  Sound,  and  to  secure  at  the  same  time  a 
venient  anchorage  for  the  shipping  of  the  harbor. 

The  line  adopted  for  the  east  breakwater  extends  from  Soutlr 
Ledge,  the  location  of  the  new  light-house,  to  Quixe's  Ledge,  in  a  n 
east  direction,  a  distance  of  3,300  feet. 

The  amount  expended  to.  June  30, 1881,  is  $59,706.16,  and  has  res 
in  the  delivery  of  64,392  tons  of  riprap  and  the  building  of  690  linea 
of  completed  work. 

With  the  sum  of  $60,000  appropriated  at  the  last  session  of  Con 
it  is  proposed  to  continue  the  construction  of  the  breakwater  oi 
present  line,  extending  it  towards  Quixe's  Ledge  as  far  as  the  J 
will  allow. 

It  is  of  great  importance  to  the  interests  involved  that  this  imii 
ment  be  pushed  forward  rapidly,  as  little  benefit  will  be  derived 
the  money  expended  until  the  greater  part  of  the  work  shall  have 
accomplishe<l. 

The  sum  of  $200,000  can  be  profitably  applied  during  the  fiscal 
ending  June  30, 1883. 

The  estimated  amount  required  for  the  entire  and  permanent  co 
tion  of  the  two  breakwaters  is — 

East  breakwater .     $537, 

West  breakwater    653, 

July  1, 1880,  amount  available $52,877  22 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  OU 

112, 

July  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  oututand- 

ing  liabilities  July  1,  l6fH) 52, 

July  1,  1881,  amount  available 60, 

Amount  (estimated)  required  for  completion  of  existing  project 1, 191, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 200, 

(See  Appendix  C  5.) 

6.  MiJford  Harbor^  Connecticut. — Tlie  outer  harbor  or  bay  is  an  i 
tation  of  the  north  shore  of  Long  Island  Sound,  about  9  miles  w 
New  Haven,  and  is  formed  by  the  projei^tin^  headlands  of  Welch's 
and  Charles  Island.     It  has  good  holding  ground,  and  is  shelterec 
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northerly  winds,  but  exposed  to  tbos«  from  the  south,  A  small  stream, 
the  Wepawang,  joined  by  the  Indian  Kiver  near  its  mouth,  enters  this 
bay  at  its  head.  The  tide  in  tlie  Wepawang  extends  as  far  up  as  the 
village  of  Milford,  which  is  situated  about  one-half  a  mile  above  the 
head  of  the  bay. 

Tbe  channel  of  this  stream  was  originally  bare  at  low- water  through- 
owt  the  greater  part  of  its  length,  and  a  sand-bar  obstructed  the  entrance 
below  its  mouth. 

The  plans  for  improvement  adopted  in  1872  contemplated  the  con- 
struction of  jetties  along  Welch's  Bluff  to  prevent  erosion  and  the  wash- 
ing of  material  into  the  harbor,  a  long  jetty  at  the  mouth  of  the  river, 
and  dredging  through  the  bar  below  and  in  the  river  above. 

A  breakwater  off  Welch's  Point  was  also  recommended  to  form  an 
outer  harbor  of  refuge  and  more  perfectly  protect  the  bluff  from  the 
action  of  the  sea. 

With  the  exception  of  the  breakwater,  the  improvements  have  been 
executed,  and  the  upper  channel  extended  as  far  as  the  village  of  Milford. 

The  amount  expended  to  June  30, 1880,  is  $34,600,  and  had  resulted 
in  securing  a  channel  of  entrance  100  feet  wide  and  4  feet  deep  at  mean 
low-wateT,  with  an  extension  of  like  depth  60  feet  wide  and  aboat  4,000 
feet  in  length  to  the  village  wharves. 

The  appiopriation  of  June  14, 1880,  has  been  applied  in  extending  the 
dredged  channel  to  the  upper  wharves  of  the  village,  a  distance  of  1,100 
feet,  and  in  making  one  cut  at  the  entrance  to  the  harbor  8  feet  deep  at 
mean  low-water. 

An  entrance  channel  of  this  depth  and  100  feet  wide,  as  desired  by 
those  interested  in  this  harbor,  would  require  the  removal  of  45,000 
cubic  yards,  costing  about  $11,000.  Should  this  project  meet  with  ap- 
proval, the  whole  amount  could  be  most  profitably  applied  during  the 
next  fiscal  year. 

July  1,1880,  amount  avaUable JS,  177  :W 

July  1,  IBSl,  amount  expended  during  fiscal  year,  exclusive  of  outBtanding 

liabilities  July  1, 1880 : 5,101  14 

July  1,  1881,  amount  available 7G  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  11, 000  00 
(See  Appendix  C  6.) 

7.  Hotisatonic  EiveVj  Connecticut, — The  entrance  to  this  river  was  origi- 
nally obstructed  by  a  sand  bar  caused  by  the  action  of  storms  upon  tlie 
adja<5ent  shore ;  the  channel  depth  over  this  bar  at  mean  low-water  being 
from  3  to  4  feet. 

In  the  river  above,  navigation  was  impeded  by  several  shoals,  having 
a  depth  upon  them  of  but  4  feet  at  mean  low- water. 

The  Housatonic  is  a  tidal  stream  to  the  dam  of  the  Ousatonic  Water 
Company,  16  miles  above  its  mouth.  At  this  point  are  situated  the 
manufacturing  towns  of  Derby,  Shelton,  and  Birmingham,  the  river 
furnishing  water-power  for  their  numerous  mills. 

The  improvement  of  this  river  was  begun  in  1871,  the  object  being 
to  aflFord  a  navigable  channel  of  not  less  than  7  feet  depth  trom  its  mouth 
to  the  head  of  tide-water. 

The  sum  of  $60,000  had  been  approi)riated  in  small  amounts  from  1870 
to  1880,  and  devoted  mainly  to  the  removal  of  shoals  above  the  mouth 
of.  the  river,  nothing  beyond  a  survej'  having  been  attempted  at  the 
entrance. 
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A  channel  through  the  several  bars  with  a  width  of  60  feet  and  a 
depth  of  7  feet  at  mean  low-water  has  been  generally  maintained  by 
dredging.  The  bars  being  due  to  the  movement  of  sand  in  time  of  freshets 
will  frequently  recur,  and  will  require  periodical  a[)propriations  for  their 
removal.  During  the  past  year  a  7-foot  channel  GO  feet  wide  has  been 
dredged  through  the  bar  just  below  Stratford,  and  with  the  appropria- 
tion made  at  the  last  session  of  Congress,  the  channel  through  Drew's 
Bar  ahd  near  the  camp-meeting  ground  will  be  restored. 

July  1,  1880,  amount  available §2,122  GS 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

|4, 122  68 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 2,070  08 

July  1,  1881,  amount  available 2,052  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 
(See  Appendix  0  7.) 

8.  Bridg^ort  Harbor^  Connecticut — The  entrance  to  this  harbor  was 
originally  obstructed  by  two  shoals  known  as  the  outer  and  inner  bars. 

The  channel  was  narrow  with  a  depth  of  but  5  feet  on  the  outer  bar 
and  from  4  to  G  feet  on  the  inner  bar  at  mean  low- water. 

improvements  were  begun  in  183G,  and  consisted  in  dredging  a  chan- 
nel through  the  bars  to  secure  a  depth  of  8  feet  at  mean  low-water.  With 
this  end  in  view  several  appropriations  had  been  applied  to  the  work, 
when  in  1871  the  construction  of  a  riprap  jetty  from  the  east  shore  was 
undertaken  for  the  double  purpose  of  arresting  the  movement  of  saud 
from  the  beach  into  the  harbor,  and  strengthening  the  tidal  currents  over 
the  bars.    The  effect  of  this  jetty  has  been  most  favorable. 

The  amount  expended  from  183G  to  June  30,  1880,  chiefly  in  dredg- 
ing, is  $175,000,  affording  a  channel  300  feet  wide  from  Long  Island 
Sound  to  the  city  wharves,  and  at  least  9  feet  deep  at  mean  low-water, 
with  a  mid-channel  depth  of  12  feet.  The  channel  was  also  extended 
with  a  width  of  100  feet  and  depth  of  9  feet  from  the  lower  bridge  to  the 
Hoi-se  Railroad  Bridge,  a  distance  of  about  3,000  feet. 

With  the  sum  of  $10,000  appropriated  by  act  of  Congress  approved 
March  3, 1881,  the  improvement  of  the  harbor  under  existing  plans  will 
be  completed. 

There  is  a  rapidly  increasing  demand  for  more  anchorage  area  above 
the  inner  beacon,  caused  by  the  extensive  use  of  the  harbor  for  refuge. 
To  meet  the  views  of  those  interested  in  this  subject  the  removal  of 
498,000  cubic  yards  of  material  will  be  required,  at  a  cost  of  $G0,000. 
Should  this  project  be  approved  the  sum  of  $10,000  could  be  profitably 
expended  during  the  next  fiscal  year. 

July  1,  1880,  amount  available 410,031  30 

Amount  approjiriated  by  act  approved  March  3,  Iribl 10, 000  00 

$20, 0:51  30 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 9,947  19 

July  1,  1881,  amount  available 10,084  11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendix  C8.) 

9.  Southport  Harbor  J  Connecticut — ^The  navigation  of  Mill  River,  now 
known  as  Southport  Harbor,  was  originally  almost  impracticable,  the 
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.  natural  channel  being  shallow  and  obstructed  by  bars  formed  from  de- 
posits of  sand  in  easterly  storms. 

The  plan  for  improvement  adopted  in  1827  embraced  the  construction 
of  a  breakwater  running  south  from  the  sand  spit  opposite  Southport; 
a  dike  extending  northward  in  prolongation  of  the  line  of  the  break- 
water, and  deepening  the  channel  through  the  bars  by  dredging. 

An  aggregate  of  $13,087.43  was  expended  under  this  plan  which 
resulted  in  diminishili^  the  formation  of  bars  and  securing  a  navigable 
channel  of  sufficient  dimensions  to  meet  the  commercial  wants  of  the 
village. 

Since  1875,  $12,500  has  been  appropriated  for  the  purpose  of  repair- 
ing the  breakwater  and  dike,  and  dredging  to  secure  a  channel  depth 
of  4  feet  at  mean  low-water. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $2,500  was 
expended  in  increasing  the  width  and  depth  of  the  channel  from  the 
breakwater  to  the  town  wharves. 

The  sum  of  $2,500,  appropriated  by  act  of  March  3, 1881,  will  be  ap- 
plied to  completing  the  upper  channel  and  increasing  the  width  below 
the  breakwater. 

July  1,  1880,  amount  available $2,521  60 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

$5,021  60 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 2,510  18 

July  1,  1881,  amount  available : 2,511  42 

Amount  Cestimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    3, 000  00  ' 

(See  Appendix  0  9.) 

10.  NorwalJc  Harbor,  Connecticut — ^With  the  exception  of  a  survey  in 
1829,  the  government  had  made  no  expenditure  in  improving  this  har- 
bor previous  to  1871.  The  channel  was  then  obstructed  at  several  places 
by  deposits  of  mud  leaving  a  depth  of  from  1  to  2  feet  at  mean  low- 
water,  and  immediately  below  the  stone  bridge  at  Norwalk,  a  large 
middle  ground  of  gravel  and  bowlders  had  formed,  bare  at  low-water 
and  nearly  covering  the  entire  basin. 

The  improvement  of  the  channel  adopted  in  1871,  purposed  increas- 
ing the  depth  through  the  several  shoals  to  6  feet  at  mean  low-water 
and  making  the  width  100  feet  from  Long  Island  Sound  to  the  village 
of  Norwalk. 

All  aggregate  of  $53,000  had  been  expended  under  this  project  to 
June  30, 1880,  which  resulted  in  furnishing  a  depth  of  not  less  than  6 
feet  at  mean  low-water,  throughout  the  entire  channel  for  a  width  of  60 
to  100  feet,  and  the  complete  removal  of  the  deposit  of  gravel  and 
bowlders  which  formed  the  middle  ground  at  Norwalk. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $5J00O  has 
been  expended  in  impro\ing  the  channel  below  the  New  York  and  New 
Haven  Bailroad  bridge,  maldng  the  depth  8  and  the  width  100  feet,  for 
a  length  of  2,200  feet. 

The  sum  of  $5,000,  appropriated  by  act  of  Congress  of  March  3,  1881, 
will  be  applied  to  the  fuilher  improvement  of  the  channel  below  the 
railroad  bridge,  and  to  the  removal  of  shoals  near  Ferry's  Point,  and 
Squirrel  Flats,  formed  by  the  ice  during  the  past  Avinter. 

After  the  completion  of  the*  project,  small  sums  will  probably  be 
required  periodically  to  repair  injuries  arising  from  freshets. 
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Jnly  1, 1980,  amwint  available f5,043  62 

Arnonnt  appropriated  l>y  act  approved  March  3,  1^1 5, 000  00 

$10,043  62 

Jnly  1,  l^/^l,  amonnt  expended  daring  fiscal  year,  exclnsive  of  ontstandiog 

liabilitM-s  Jnly  1,  IrH) 5,019  09 

July  1,  18ril,  amonnt  available 5,024  53 

A  inonnt  Cr'stimated)  required  for  completion  of  existing  project |15, 000  00 

Amount  that  can  lie  prrjfitably  exjHjnded  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendix  C  10.) 

11.  Part  Jefferson  Harbor^  Xetc  Torl\ — Port  Jeftersoii  Harbor  has  an 
available  anchorage  of  1^  square  miles,  with  a  depth  of  from  15  to  30 
f(*cjt  at  mean  low-water.  It  is  completely  land-locked  and  admirably 
HJtaated  for  a  harbor  of  refnge.  A  gravel  bar  originally  obstructed  the 
month  of  the  harbor,  leaving  but  a  narrow  entrance,  which  had  not 
more  than  4  feet  depth  at  mean  low-water. 

A  survey  was  made  in  1853,  but  no  appropriation  for  improvement 
was  granted  until  1871,  when  plans  were  recommended  for  the  con- 
struction of  a  breakwater  at  the  east  side  of  the  entrance  to  stop  the 
movement  of  material  towards  the  channel,  and  for  dredging  through 
the  bar  to  a  depth  of  7  feet. 

Jn  1875  the  plan  was  modified  by  the  addition  of  a  second  jetty  from 
the  west  beach,  and  in  1877  by  increasing  the  proposed  depth  to  8  feet 
at  mean  low- water. 

Tlie  sum  of  804,000  has  been  expended  under  the  above  plans,  and 
has  resulted  in  obtaining  a  channel  of  entrance  100  feet  wide  and  S  feet 
/leep  at  mean  low- water.  The  sum  of  $3,000,  appropriated  by  aet  of 
CJongress  of  June  14,  1880,  has  been  applied  to  repairing  and  lengthen- 
ing the  jetties  with  a  view  to  more  thoroughly  preventing  the  deposit 
of  sand  and  gravel  upon  the  bar  and  maintaining  the  depth  ali-eady 
gained. 

With  the  appropriation  of  $4,000,  made  by  act  of  March  3, 1881,  the 
work  of  lengthening  the  jetties  will  be  continued.  The  amount  required 
for  the  completion  of  the  work  in  accordance  with  approved  plans  is 
$8,000,  which  sum  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883. 

July  1,  1880,  amount  available $4,605  67 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

|H,605  67 

July  1,  1H81,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,780  93 

Jnly  1,  1881,  outstanding  liabilities 2,535  00 

4, 315  93 

July  1,  1881,  amonnt  available ' 4,289  74 

Amonnt  (estimated)  required  for  completion  of  existing  project 8, 0<)U  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    8, 000  00 

(See- AppiRndix  C  11.) 

BXA^MTINATIONS  AND  SUBTEYS  FOE  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  IJarlow  was  charged  with  a  survey  with  the  view  of  opening 
a  channel  between  UoyWs  Harbor  and  Cold  Spring  Bay^  New  York,  The 
report  of  the  result  was  transmitted  to  Congress  and  printed  in  H.  P^x. 
Doc.  31,  Forty-sixth  Congress,  third  session.    (See  also  Appendix  C  J 2.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  has  been  charged  with  the  following : 
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1.  Harbors  of  Afadison  and  Clintonj  Connecticut 
1'.  iireenpori  Harbor^  New  York. 

3.  Harbor  of  Mamaroneck^  New  York, 

4.  Survey  for  breakwater  and  harbor  of  refuge  at  Milford^  Connecticut, 
The  results  of  which  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  HUDSON  RIVER — REMOVAL  OF  OBSTRUCTIONS  IN 
EAST  RIVER  AND  HELL  GATE — IMPROVEMENT  OF  BUTTERMILK  CHAN- 
NEL, NEW  YORK  HARBOR;  OP  FLUSHING,  CANABSEB,  SHEEPSHEAD, 
AND  GO W ANUS  BAYS  AND  SUMPAWAUMUS  INLET;  OF  HARLEM  RIVER, 
NEWTOWN  AND  EAST  CHESTER  CREEKS ;  THE  HARBORS  OF  RONDOUT, 
ECHO,  PORT  CHESTER,  AND  NEW  ROCHELLE,  NEW  RORK,  AND  OFRARI- 
TAN  AND  SOUTH  RIVERS  AND  CHEESEQUAKES  CREEK,  NEW  JERSEY. 

Officer  in  charge,  Col.  John  Xewton,  Corps  of  Engineers,  with  Lieut. 
(J.  McC.  Derby,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Hudson  River,  New  York. — The  original  condition  of  the  navigable 
channel  was  between  New  Baltimore  and  Barren  Island  a  depth  at  mean 
low-#at^r  of  7  J  feet;  at  Coeyraan's,  8 J  feet ;  at  Muirs,9  feet;  at  Castle- 
ton,  8  feet;  at  Cedar  Hill,  7 J  feet:  at  Winnie's,  9.4  feet;  on  the  Over- 
slaugh, 7.7  feet ;  at  Cuyler's  Bar,  9  feet ;  at  Round  Shoal,  7.2  feet.  That 
is,  at  low-water,  7^  feet  could  be  carried  from  XewBaltimore  to  Albany; 
to  Troy,  7.2  feet.  The  channels,  however,  were  very  crooked,  in  places 
very  narrow,  and  of  such  difficult  navigation  that  the  grounding  of  boats 
was.  it  might  almost  be  said,  the  rule  and  not  the  exception. 

The  originally  adopted  project  for  the  improvement  was  the  construc- 
tion of  longitudinal  dikes  generally  of  the  height  of  mean  high-water, 
to  direct  the  currents  and  allow  the  flow  over  their  top  of  freshets  and  of 
ice. 

The  amonnt  expended  therein  to  the  close  of  the  fiscal  year  ending 
Jane  30,  1880,  was  $881,441.14. 

The  condition  of  the  improvement  at  that  period  was  a  navigable  depth 
from  New  Baltimore  to  Albany  at  mean  low-Water  of  9|  feet,  and  from 
Albany  to  Troy  of  8  feet,  as  reported  by  Lieut.  J.  H.  Willara,  Corps  of 
Engineers. 

Daring  the  year  ending  June  30,  1881,  there  has  been  expended 
118,718.02;  the  results  in  the  way  of  increased  depth  and  facilities  for 
navigation  are  not  known  for  want  of  a  recent  survey. 

The  amount  available  on  June  30, 1881,  will  be  devoted  to  the  removal 
of  Austin's  Bock,  and  the  restoration  and  repair  of  lines  of  piles  and  of 
dikes. 

The  benefits  to  be  expected  will  be  a  greater  width  and  depth  of  navi- 
gable channel  and  a  relief  from  being  wrecked  and  sunk  upon  rocky 
reefs. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $30,000. 

Joly  1,  18^,  amoant  available $57,935  89 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$72,935  89 

July  I,  li^l,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
lUbiHUesJuly  1,  18^<0 18,718  02 

Jttly  1,  1881,  amoant  available 54,217  87 

Amount  (estimated)  requh^d  for  completion  of  existing  project 30, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    30, 000  00 

(See  Appendix  D  1.)  • 
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2.  Bondout  Harbor,  Kew  Yorlc. — ^The  original  condition  of  the  naviga- 
ble channel  gave  a  depth  of  about  7  feet  at  mean  low-water.  The  orig- 
inally adopted  ])roject  was  the  prolongation  of  the  channel  of  Eondout 
Creek  into  the  Hudson  River  by  the  construction  of  two  parallel  dikes 
and  of  a  branch  dike  to  direct  the  current  of  the  river  and  to  protect  the 
north  dike  from  the  floating  ice,  and  there  has  been  no  modification  of 
the  original  project. 

The  amount  expended  to  June  30,  1880,  was  $88,294.65,  and  at  that 
time  the  depth  in  the  channel  was  13 J  feet  at  mean  low- water. 

There  has  been  expended  during  the  year  ending  June  30, 1881,  for  in- 
cidental purposes  only,  the  sum  of  $344.16,  without  effect  upon  naviga- 
tion. 

The  sum  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1882,  is  the  available  balance  of  $2,361.10  for  repairs  to 
dikes  arising  from  collisions  of  vessels,  &c.,  and  upon  the  removal  of  a 
portion  of  the  south  dike  at  its  extremity. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  would  be  at  most  $1,000  or  $2,000,  to  be  used  in  remov- 
ing any  portion  deemed  necessary  of  the  extremity  of  the  south  dike. 

Julyl,  1880,  amount  available $2,705  35 

July  1,  18j^1,  amoant  expended  during  fiseal  year,  exclusive  of  outstanding 

Viabilities  July  1,  1880 344  16 

July  1,  1881,  amount  available *2,361  19 

Amount  (estimated)  required  for  completion  of  existing  jirojeot *2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     2, 000  00 

(See  Appendix  D  2.) 

3.  Obstructions  in  East  River  and  Hell  Gate,  New  York. — The  original 
condition  of  the  channel  of  East  River  and  Hell  Gate  was  the  existence 
of  many  large  and  dangerous  rocky  obstructions  to  navigation.  The 
depth  over  Diamond  Reef  was  at  mean  low-water  17i  feet;  over  Ooen- 
ties  Reef,  14.3  feet;  over  Frying  Pan,  11  feet;  over  rot  Rock,  20  feet; 
over  Heel  Tap  12.1  feet ;  over  reef  at  North  Brother,  16  feet.  Hallet's 
Point  from  the  shore  of  Astoria  projected  under  water  325  feet  to  the 
contour  line  of  2(i  feet  at  mean  low* water,  and  embrace<l  an  area  of  about 
3  acres.  The  Middle  Reef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  at  Hell  Gate,  having  a  small  backbone  project- 
ing above  high-water,  caught  vessels  swept  upon  it  by  the  ebb  cur- 
rents which  passed  directly  over  the  rock.  Hallet's  Point  and  the  Mid- 
dle Reef  may  be  said  to  have  been  alternate  in  mischievous  functions  ; 
vessels  which  escaped  one  ran  a  great  risk  of  falling  upon  the  other. 
What  added  considerably  to  the  danger  from  these  reels  was  the  bend 
at  right  angles  of  the  river  at  the  spot. 

The  originally  adopted  project  for  the  improvement  was  the  least  ex- 
tensive of  three  projects  discussed  by  the  engineer  in  charge ;  that  one 
now  being  carried  out  was  judged  by  the  authorities  in  1867  to  be  too 
extensive  and  costly.  The  project  first  adopted  was  the  removal  ol 
Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  the  rock  off  Negro  Point, 
the  rocks  near  Woolsey's  bathhouse,  Blackwell's  Rock,  portions  of 
Hallet's  Point,  and  of  Scaly  Rock.  Sea-walls  were  designed  for  the  Mid- 
dle Reef,  Hogsbackjthe  Bread  and  Cheese,  and  a  beacon  for  Rylander's 
Reef. 

Tlie  pn^ject  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallet's  Point  and  of  the  Middle  Reef,  has. 
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as  time  passed,  received  the  approval  of  the  authorities.  The  project 
first  intended  solely  for  Hell  Gate  has  Jilso  been  modified  by  incorpor- 
atinpr  with  it  rocky'obstriictions  in  the  East  Kiver,  Diamond  Eeef,  Goen- 
tifts  Reef,  and  a  reef  near  the  Xortli  Brother. 

The  amount  exi)ended  thereon  to  the  close  of  the  fiscal  year  ending 
June3(),  1880,  was  $2,359,280.57. 

The  condition  of  the  improvement  was  the  removal  of  Diamond,  Go- 
enties,  Way's  Keef,  and  Shelldrake  to  the  depth  of  26  feet  at  mean  low- 
water,  the  tunneling  and  explosion  of  Hallet's  Point  and  the  removal  of 
a  larjre  portion  of  the  debris  with  a  least  depth  over  any  portion  of  17 
feet  at  mean  low-water,  the  tunneling  of  the  Middle  Reef  (Flood  Rock) 
to  the  extent  of  6,211.08  linear  feet  and  the  removal  therefrom  of 
:*I,520.38  cubic  yards  of  stone  measured  in  plaee.  The  "Bread  and 
Cheese,"  a  dangerous  reef,  has  been  inclosed  and  embanked  by  the  com- 
inLssiouers  of  charities  and  correction  of  New  York  City. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
1256,981.47.  The  area  off  Hallet's  Point  which  has  been  brought  to  the 
<lepth  of  26  feet  at  mean  low-water  is  about  two-thirds  of  the  whole  area 
and  double  of  what  it  was  on  June  30,  1880. '  The  least  depth  on  the 
remaining  portion  not  removed  to  full  depth  is  19  feet  at  mean  low-water. 
Heel  Tap  Rocks  have  been  broken  up ;  the  tunnels  at  the  Middle  Reef 
I  Flood  Rock)  during  the  year  were  driven  an  additional  length  of  7,312 
linear  feet,  with  the  removal  of  18,080  cubic  yards  of  stone  measured  in 
place. 

The  amount  available  on  June  30,  1881,  will  be  expended  in  complet- 
ing the  removal  of  the  debris  at  Hallet's  Point  to  the  depth  of  26  feet  at 
mean  low-water,  removing  Heel  Tap  and  the  reef  at  the  North  Brother, 
with  some  work  on  Frying  Pan  and  Pot  Rock,  and  in  extending  the 
tunnels  and  excavations  in  the  Middle  Reef  ^Flood  Rock). 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $2,215,078.55. 

July  1,  ISeO,  amount  available $296,638  81 

Annmnt  received  from  sale  of  coal  to  Capt.  James  Mercur..  123  75 

Imoant  appropriated  by  act  approved  March  3,  18«l 200,  COO  00 

$496,762  56 

Jnlj  1,  lft?l,  anionnt  expended  dnring  fiscal  year,  exclusive 

ot  ootrtAndinff  Habilitieft  July  1,  1880 188,a'>9  40 

JaJy  1,  18c<l,  outatandiug  liabilities 57,385  13 

246,244  53 

Jaly  1,  1*1,  amount  available 250,518  03 

Ajoonnt  (estimftted)  recjuired  for  completion  of  existing  project 2, 215, 078  55 

Asumnt  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883.      300, 000  00 

(See  Appendix  D  3.) 

4.  Buttermilk  Channel j  New  lorJc. — The  channel  in  its  original  condi- 
tkm  was  obstructed  by  a  large  shoal  with  a  minimum  depth  of  9^  feet 
-U  mean  low- water,  which  lay  in  the  direct  track  of  navigation,  too  near 
the  wharves  of  Brooklyn  for  the  safe  passage  or  maneuver  of  large 
Tf«el8. 

The  originally  adopted  project  for  the  improvement  was  the  removal 
of  a  saffieient  i>ortion  of  this  shoal  to  the  depth  of  26  feet  at  mean  low- 
»ater,  and  thereby  to  increase  the  depth  and  width  of  the  channel. 

KoUiiDg  ha<l  been  expended  to  the  30th  June,  1880,  and  there  had 
bem  DO  alteration  in  the  condition  of  the  channel  to  that  date. 

The  sum  of  $25,421.01  was  expended  during  the  fiscal'  year  ending 
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June  30, 1881,  and  the  removal  of  about  80,000  cubic  yards  of  material 
in  place  effected  with  an  increase  to  the  depth  and  width  of  the  chan- 
nel. !Nfo  survey  having  b.een  made  at  the  close  of  the  fiscal  year,  noth- 
ing more  precise  of  the  condition  of  the  channel  can  now  be  stateil. 

During  the  fiscal  year  ending  June  30, 1882,  it  is  proposed  to  farther 
increase  the  width  and  depth  of  the  channel. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $20,000 ;  but  owing  to  large  and  unexpected  advances 
in  the  cost  of  dredging,  since  the  first  estimate  was  made,  it  is  not  un- 
likely that  a  further  appropriation  of  $90,000  will  be  required. 

The  amount  of  commerce  and  na\'igation  interested  in  this  improve- 
ment is  very  great,  though  impossible  to  be  furnished  accurately,  since 
it  forms  a  pait  not  easily  separated  from  the  rest  of  the  commerce  of 
the  port  of  New  York. 

In  a  communication  furnished  by  Messrs.  J.  P.  &  G.  C.  Eobinson, 
June  29, 1880,  and  to  be  found  in  Report  of  Chief  of  Engineers  for  1880, 
Part  I,  pages  506  and  507,  it  is  stated  that  at  five  piers  south  of  South 
Ferry,  during  the  year  1879,  there  were  1,016  ships,  barks,  steamships, 
and  brigs,  besides  canal  boats  and  lighters.  For  the  first  quarter  ot 
1880,  there  were  reported  423  vessels.  Just  in  the  neighborhood  there 
are  immense  store-houses  and  grain  elevators.  Messrs.  Robinson  also 
state  that  within  a  month  or  so  of  the  time  when  they  %n*ote,  two  large 
vessels  were  aground  on  the  shoal. 

July  1,  1«80,  amount  available $60,000  00 

Amount  appropriated  by  act  approved  March  3,  IciSl 60, 0(K)  0(> 

11-20,000  00 

July  1,  1880,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 25, 421  00 

July  1,  1880,  outstanding  liabilities 5, 600  (K) 

31,021  00 

July  1,  1881,  amount  available 88,979  00 

Amount  (estimated)  reauired  for  completion  of  existing  project 20, 000  (K) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18e3 .      60, 000  00 

(See  Appendix  D  4.) 

5.  Harlefin  River,  Neio  Yorlc. — The  survey  of  this  work  w^as  directed 

by  the  act  approved  June  23,  1874,  and  on  February  22,  1875,  a  report 

•  of  the  results  of  this  survey,  containing  a  project  and  estimate  for  the 

improvement  of  the  river  from  Eandall's  Island  to  the  Hudson  River, 

was  transmitted  to  Congress. 

The  commissioners  appointed  by  the  Supreme  Court  have  not  yet 
completed  the  work  of  acquiring  the  right  of  way  for  the  proposed  cut 
or  canal  to  connect  the  Harlem  and  Iludsod  rivers.  No  operations 
have  therefore  been  undertaken. 

July  1,  1880,  amount  available $400,000  00 

July  1,  1881,  amount  available 40(>,0()0  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 700, 000  00 

(See  Appendix  D  5.) 

G.  Flushing  Bay,  Xew  Yorlc. — The  original  condition  of  the  navigable 
channel  was  a  depth  at  the  shoalest  part  along  the  line  leading  to 
Flushing  of  3.9  feet  at  mean  low-water,  and  it  was  not  therefore  avail- 
able for  commerce. 

The  originally  adopted  project  for  the  improvement  was  the  formation 
of  a  tidal  basin  by  means  of  dikes,  which  by  its  filling  and  emptying 
through  one  channel  would  keep  up  a  depth  of  6  feet  at  mean  low-water, 
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and  even  more,  after  once  having  been  dredged.  No  modification  has 
been  made  in  the  project. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1880,  was  $11,941.89. 

During  that  fiscal  year  but  a  portion,  about  3,000  feet  of  diking,  was 
constructed,  which  would  have  ho  decided  effect  upon  the  channel. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$11,347.71  upon  diking  and  dredging,  and  a  narrow  channel  having  a 
depth  of  6  feet  at  mean  low-water  now  communicates  with  the  creek  at 
Flushing. 

The  available  balance,  $14,291.74,  will  be  devoted  to  widening  the 
dredged  channel  and  lo  diking. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accorda»nce  with  the  approved  and 
adopted  project  is  $128,500,  but  it  is  probable  that  the  project  may  be 
completed  for  $75,000. 

The  amount  of  commerce  and  navigation  to  be  benefited  bj"  the  im- 
lirovement  is  unknown.  It  is  assumed  that  a  development  of  trade  by 
water  would  follow  the  improvement. 

July  1,  1880,  amount  available *.....  |15,639  45 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

125.639  45 

July  1, 1^81,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18r<0 -, 6, 816  23 

July  1,  1881,  outstanding  liabilities 4, 531  48 

11,347  74 

July  1,  18^1,  amount  available 14,291  74 

Amount  (estimated)  required  for  completion  of  existing  project 128, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     30, 000  00 

(See  Appendix  DC.) 

7.  Ooicanm  Bay,  New  York, — The  original  condition  of  the  channel 
was  inadequate  for  the  navigation  of  vessels  employed  in  the  commerce 
of  this  district,  the  depth  of  water  varying' from  6.9  feet  to  12.3  feet  at 
mean  low -water. 

The  originally  adopted  plan  was  to  dredge  a  channel  from  the  18- 
foot  contour  outside  the  bay  to  the  drawbridge  at  Hamilton  avenue;  the 
estimated  cost  was  $182,850 ;  it  has  been  recommended  to  the  department 
to  dredge  the  existing  channel  fix)m  Hamilton  avenue  to  the  southwest 
corner  of  Erie  Basin  and  thence  to  divide  it  into  two  branches,  one  to 
the  north  and  one  to  the  south ;  the  cost  of  this  revised  project  will  be 
$192,564.90. 

There  were  no  expenditures  up  to  June  30,  1880 ;  the  condition  re- 
mained unaltered  at  that  time. 

There  were  no  expenditures  for  the  year  ending  June  30, 1881.  The 
amount  available  at  that  date. will  be  devoted  to  dredging  a  channel 
from  the  18-foot  contour  near  the  entrance  to  Erie  Basin  southerly  to  a 
point  opposite  Forty-sixth  street. 

The  estimated  sum  required  for  the  entire  completion  of  the  work  of 
improvement  in  accordance  with  the  approved  and  adopted  project  is 
$143,000,  and  for  the  proposed  revised  project  $162,664.90. 

Amount  appropriated  bv  act  approved  March  3,  1881 ^0, 000  00 

July  1,  1881,  amount  available  40,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 142, 850  00 

Amount  that  can  be  profitably  expended  infiscal  yearending  June  30,  1883.    60, 000  00 

(See  Appendix  D  7.) 
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8.  Kewtotcn  Creek^  New  Yorlc. — The  original  condition  of  the  channel 
gave  a  depth  of  12 J  to  18  feet  at  mean  low-water,  which  Avas  insufficient 
for  the  large  class  of  vessels  frequenting  the  creek.  The  width  was  240 
feet.  The  original  adopted  project  for  the  improvement  was  to  dredge 
a  channel  about  200  feet  wide  and  from  18  to  21  feet  in  depth,  and  no 
change  has  been  made  therein. 

Nothing  had  been  expended  up  to  the  close  of  the  fiscal  year  endin.ijc 
June  30,  1880,  and  there  has  been  no  change  in  the  condition  of  the 
creek  to  same  date* 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$7,566.48,  and  the  depth  of  the  channel  along  the  cut  made  is  generally 
over  17  feet,  with  a  minimum  depth  of  15J  feet. 

The  balance  on  hand,  $2,433.52,  will  probably  be  expended  during  the 
year -ending  June  30, 1882,  in  removing  bowlders  and  improving  the  cut 
already  made. 

The  estimated  amount  for  the  entire  completion  of  the  work  of  improve- 
ment in  accordance  with  the  approved  and  adopted  project  would  be 
$36,000  by  a  revised,  and  $26,250  by  the  original  estimate. 

The  commerce  of  the  creek  is  very  large,  and  the  amount  of  active 
business  so  great  as  to  make  it  difficult  to  work  upon  the  improvement. 

July!,  1880,  amount  available flO.OOO  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding   . 
liabilities  July  1,  1880 .• 7,566  4^ 

July  1,  1881,  amount  available 2,433  52 

Amount  (estimated)  re(juired  for  completion  of  existing  project 26, 250  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     36, 000  (Hi 

(See  Appendix  D  8.) 

9.  East  Chester  CreeJc^  Netc  York, — The  original  condition  of  navigation 
was,  between  Town  Dock  and  Lockwood's,  a  draught  of  less  than  7  feet 
at  high- water,  through  an  intricate,  crooked,  and  narrow  channel  south 
of  Goose  Island,  rather  more  than  7  feet  at  high-water,  and  a  dangerous 
reef  of  bowlders,  &c.,  in  close  proximity  to  the  course  of  vessels  in  pass- 
ing the  draw  at  Pelham  Bridge. 

The  originally  adopted  project  was  for  the  making  of  a  channel  of  1) 
or  10  feet  of  draught  at  high-water  from  Town  Dock  to  a  point  3,(HM) 
feet  above  Lockwood's  which  included  the  construction^  not  yet  under- 
taken, of  a  tidal  basin  above  Lockwood's;  to  this  has  since  been  added 
the  dredging  of  the  channel  west  of  Goose  Island  and  the  removal  of 
.  the  reef  of  b(»wlders,  gravel,  &c.,  just  below  Pelham  Bridge. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $40,627.80. 

At  that  date,  from  the  absence  of  complaint,  it  was  inferred,  no  sur- 
veys, however,  having  been  made  to  test  the  fact,  that  the  channels 
retained  the  dei)th  of  9  or  10  feet  at  high- water. 

During  the  fiscal  year  ending  June  30, 1881,  no  expenditures  have 
been  made. 

It  may  be  necessary  to  rectify  defects  which  a  future  examination  may 
discover  in  portions  of  the  channel  already  operated  ui)on.  Further- 
more, until  it  is  proved  that  a  depth  of  9  or  10  feet  at  high- water,  deemed 
sufficient  for  the  requirements  of  commerce  in  this  locality,  cannot  l>© 
maintained  under  the  scale  of  improvement  already  completed,  it  will 
be  unnecessary  to  inaugurate  new  works. 

The  amoiint  of  funds  available,  87,372.14,  will  be  quite  sufficient  for 
the  present  wants  of  the  case. 
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The  amonnt  necessary  to  be  appropriated  for  the  entire  and  perma- 
nent completion  of  the  work  of  improvement  in  a<*eordance  with  the  . 
approved  and  adopted  project,  if  entirely  carried  through  as  designed, 
i8  882,500. 

July  1.  1S>?0,  amonnt  available ;S;7,372  14 

July  J,  IcWl,  amount  available 7,372  14 

Amount  (estimated)  required  for  completion  of  existing  project 8<>,  500  00 

(See  Appendix  D  9.) 

10.  Echo  Harbor^  near  Xew  Rochellej  New  York. — The  original  con- 
dition of  navigation  showed  rocky  obstractions,  "Start  Rock"  and 
"Sheepsheatl  ttock,"  the  former  exposed  in  part  at  low- water,  and  the 
latter  with  a  minimnm  over  it  at  mean  low-wat«r  of  1  foot. 

Tlie  originally  adopted  project  was  the  removal  of  these  rocks,  the 
former  to  0  feet  at  mean  low- water  and  the  latter  at  9  feet.  A  change  of 
project  was  made  by  increasing  the  depth  of  removal  of  Start  Kock  to  7 
feet  at  mean  low-water. 

The  amount  exi>ended  to  June  30,  1880,  was  $10,288.54. 

The  condition  of  the  improvement  was  the  removal  of  Start  Rock  to 
the  depth  of  7  feet  at  mean  low-water. 

The  amount  exi>ended  during  the  fiscal  year  ending  June  30, 1881, 
was  $98.93,  and  without  change  in  the  navigable  condition  of  the  har- 
l>or. 

The  amount  available  July  1,  1881,  will  be  expended  for  the  removal 
of  a  portion  of  Sheepshead  Rock  to  the  depth  of  9  feet  at  mean  low- 
water. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement  in  accordance  with  the  approved  and  adopted 
project  is  $19,955.38. 

From  information  furnished  in  December,  1875,  it  was  stated  that  the 
tonnage  of  the  port  for  the  previous  three  years  was  50,000  tons  per 
annum,  and  the  value  of  the  commerce  $1,500,000  per  annum. 

July  l,18i^, amount  available |5,711  46 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$8,711  46 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,1880 98  83 

July  1,1881,  amount  available 8,612  63 

Amount  (estimated)  required  for  completion  of  existing  project 19,955  38 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1883 . .  13, 000  00 

(See  Appendix  D  10.) 

11.  Harbor  at  New  Rochelle,  Xew  YorJc, — The  original  condition  of  the 
channel  was  narrow  and  intersi)ersed  with  sunken  reefs  of  rocks  which 
made  it  dangerous  for  navigation,  and  in  the  channel  proposed  to  be 
excavated  by  dredging  the  depth  varied  from  0  to  8  feet  at  mean  low- 
water. 

The  originally  adopted  project  was  to  remove  the  rocky  obstruction 
and  dredge  an  inner  channel  between  Ilunter's  and  Flat  Islands;  the 
estimated  cost  was  $40,825,  and  this  project  has  not  been  modified. 

There  were  no  expenditures  up  to  June  30,  1880,  and  the  condition 
remaine^l  unaltered  at  that  time. 

The  expenditures  during  the  year  ending  June  30, 1881,  $231.15,  were 
for  incidental  purposes  only,  no  work  being  done. 

The  amount  available  July  1, 1881,  will  be  applied  to  the  formation  of 
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a  channel  around  Glen  Island,  by  dredging:  and  removing  rock  of  the 
depth  of  6  feet  at  mean  low- water,  and  of  the  width  of  100  feet. 

The  estimated  sum  required  for  the  entire  and  permanent  completion 
of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $20,825. 

Amount  appropriated  by  act  approved  March  3,  1881 $20, 000  00 

July  1, 18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 18d0 : 231  15 

July  1,1881,  amount  available 19,768  85 

Amount  (estimated)  required  for  completion  of  existing  project 20, 825  00 

Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1883 .     19, 000  00 

(See  Appendix  D 11.) 

12.  Port  Chester  Harbor ^  New  York, — In  its  original  condition  the 
channel  was  obstructed  by  "  Sunken"  and  "  Salt"  Eocks,  the  former  with 
a  depth  over  it  of  5.7  feet  at  mean  low- water,  the  latter  slightly  pro- 
jecting above  the  level  of  mean  low- water. 

The  originally  adopted  project  for  the  improvement  was  the  removal 
of  these  rocks,  and  the  construction  of  a  breakwater.  The  amount  ex- 
pended to  the  close  of  the  fiscal  year  ending  June  30, 1880,  was  $10,050. 

The  condition  of  the  improvement  was  the  removal  of  Salt  Rock  to  a 
depth  of  9  feet  at  mean  low- water,  leaving  "Sunken  Rock,"  a  dangerous 
obstruction,  untouched. 

There  has  been  no  expenditure  for  the  year  ending  June  30, 1881. 

It  is  not  proposed  to  expend  anything  during  the  fiscal  year  ending 
June  30, 1882,  as  the  amount  available,  $1,950,  is  too  small  for  operations. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment of  the  harbor,  according  to  the  adopted  and  approved  plan,  is 
$84,632. 

July  1,  1880,  amount  available $1,950  00 

July  1,  lb8l,  amount  available 1,950  00 

Amount  (estimated)  required  for  completion  of  exinting  project 84, 632  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 

(See  Appendix  D  12.) 

^  13.  Canarsie  Bay,  New  York. — The  original  condition  of  the  channel 
leading  to  Canarsie  answered  to  a  depth  of  4J  feet  at  mean  low-water. 

The  originally  adopted  project  was  by  the  Inclosure  with  dikes  of  a 
tidal  basin,  and  no  important  amendments,  alterations,  or  additions 
thereto  have  been  made. 

I^Tothing  has  been  expended  up  to  June  30, 1880,  and  the  condition 
of  the  channel  had  not  varied  from  its  original  status.  During  the  fiscal 
year  ending  June  30, 1881,  there  have  been  expended  $9,039.93 ;  and  the 
dike  constructed — no  examination  as  yet  having  been  made  since  its 
completion,  June  27, 1881 — is  reported  to  have  deepened  the  water  over 
the  bar  or  shoal  at  the  outlet  of  the  channel. 

The  appropriation  of  March  3, 1881,  will  be  reserved  until  by  addi- 
tional appropriation  a  sufQcient  sum  becomes  available  for  the  construc- 
tion of  a  line  of  sheet  piling  along  the  south  edge  of  the  channel  at 
Canarsie  with  the  object  of  collecting  and  concentrating  the  currents  in 
that  channel. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $73,000. 
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July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  18dl 5, 000  00 

'-  1^15, 000  00 

Julyl,  lH8l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18^0 \ 9,639  93 

July  1,  1881,  amount  available 5,360  07 

Amount  (estimated)  required  for  conipletiou  of  existing  project $73, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ltf38 .      9, 000  00 

(See  Appendix  D.  13,) 

14.  SheepsJiead  Bay,  New  York, — The  original  condition  of  the  navi- 
gable channel  was,  for  the  entrance,  a  depth  of  little  over  2  feet  at  mean 
low-water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project,  with  a  proviso,  however,  not  to  be 
commenced  should  the  movement  of  Rockaway  Inlet  be  likely  to  inter- 
fere, was  to  deepen  the  entrance  by  means  of  converging  jetties,  and  to 
improve  the  interior  channel  by  longitudinal  dikes  so  placed  as  in  some 
instances  to  form  tidal  reservoirs  for  the  scour  of  the  channel. 

Nothing  has  been  exi>ended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1880.  The  condition  of  things  at  the  specified  date  was  the 
same  as  that  determined  by  the  survey. 

Nothing  has  been  expended  during  the  year  ending  June  30,  18^1,  and 
the  state  of  thingsVemains  unaltered. 

The  amount  of  funds  on  hand  is  not  sufficient  for  lasting  improve- 
ment at  any  point,  and  therefore  cannot  be  profitably  expended  prior  to 
June  30,  1882. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement  in  accordance  with  the  project  approved  and 
adopted  (reserve  being  had  of  the  probable  movement  of  Rockaway 
Inlet)  is  $92,000. 

July  1,  1880,  amount  available |:j,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$S,  000  00 

July  1,  1881,  amount  available - 8,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 92, 000  00 

Amount  that  can  be  i)rotitably  expeuded  in  fiscal  year  ending  June  30, 1883.  10, 000  00 

(See  Appendix  D  14.) 

15.  Sumpawammis  Inlet,  Xeic  Yorlc, — The  original  condition  of  the  chan- 
nel was,  as  to  depth,  from  1  to  5  feet,  and  as  to  width,  from  30  to  600  feet. 

The  originally  adopted  project  was  to  dredge  a  channel  from  150  to 
100  feet  in  width  and  5  feet  deep  at  mean  low- water,  and  this  project 
has  not  been  modified. 

Nothing  has  been  expended  up  to  June  30,  1880.  The  channel  is  in 
its  original  condition. 

Nothing  has  been  expended  during  the  fiscal  year  ending  June  30, 1881. 

The  amount  available,  $5,000,  is  insufficient  for  a  beginning,  as  there 
would  be  required  at  least  $15,000  to  make  a  channel  of  the  required 
depth  and  60  feet  in  width,  which  is  the  least  that  would  be  of  use  for 
navigable  purposes,  and  for  that  reason  it  cannot  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1882. 

The  estimated  amount  required  to  finish  the  project  of  improvement, 
as  approved  and  adopted,  is  $18,115. 
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Amount  appropriated  by  act  approved  March  3,  1881 ^ $5, 000  00 

July  1,  1«81,  amount  available .' 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 115  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 

(See  Appendix  D  15.) 

16.  RaritanRiveVj  Xeto  Jersey, — The  original  condition  of  the  n.aviga- 
tion  was  an  intricate  channel  at  the  "Stakes"  of  7  feet  at  mean  low- 
water,  and  of  6.1  feet  on  the  "Middle  Ground,"  and  of  7  to  8  feet  at 
mean  low-water  npon  the  other  shoals  as  far  ni)  as  New  Brunswick. 

The  originally  adopted  project  was  to  dike  and  dredge  at  the  "  Stakes^ 
and  "Middle  Ground,"  and  to  remove  other  shoals  up  to  Xew  Bruns- 
wick, so  as  to  make  a  channel  200  feet  wide  and  10  feet  i^t  least  deep  at 
mean  low-water,  and  no  modification  has  been  made. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1«80,  was  $233,453.43. 

The  condition  of  the  improvement  at  that  time  was  the  completion  of 
the  dikes  at  the  stakes  and  middle  ground,  except  tor  a  distance  of  2,053 
feet  at  the  lower  end ;  a  channel  at  the  "Stakes"  everywhere  over  12 
feet  deep  at  mean  low-water  (except  for  a  short  distance  where  it  has 
been  dredged  only  to  9  feet  at  mean  low- water),  has  also  been  obtained. 
Dredging  had  also  been  done  at  the  Middle  Ground,  but  not  sufficiently 
for  a  marked  improvement  in  depth.  A  considerable  amount  of  dredg- 
ings,  bowlders,  and  rock  was  removed  from  the  rocky  shoal  at  White- 
head's sand  dock. 

There  has  been  expended  during  the  fiscal  year  ending  June  30, 1881, 
the  sum  of  $58,602.28*  The  diking  has  been  completed  at  the ''  Stakes,  ^ 
dredging  and  rock-blasting  at  Whitehead's,  and  dredging  on  the  Middle 
Ground.  No  surveys  have  been  made,  and  the  state  of  the  channel  at 
the  Middle  Ground  and  at  Whitehead's  is  not  known. 

With  the  balance  available  July  1, 1881,  a  channel  12  feet  deep  at 
mean  low- water  through  the  Middle  Ground,  and  of  variable  width  and 
12  feet  in  depth  at  White  head's,  will  be  excavated. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $1,708,662. 

July  1, 1880,  amount  available '..  $100,000  00 

Amoiuit  appropriated  by  act  approved  March  3,  1881 25, 000  00 

July  1, 1881,  amonnt  expended  during  the  fiscal  year,  exclu- 
sive of  outsfandiug  liabilities  July  1, 1880 3*2, 055  71 

July  1, 1881,  outstanding  liabilities 22, 678  41 

54,7:U  12 

July  1,  1881,  amount  available ! 70,2^5  H8 

Amount  (estiuiateil)  required  for  completion  of  existing  project 1,708,662  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 ?....:....         50,000  00 

(See  Appendix  1)  16.) 

17.  South  River  J  New  Jersey, — The  original  condition  of  the  navigaWe 
channels  is,  first,  a  false  direction  of  the  canal  mouth  ;  a  depth  there  at 
mean  low- water  of  3J  feet ;  thence  up  to  Little  Washington,  depths  vary- 
ing from  3.1  to  11.6  feet  at  mean  low-water;  thence  to  Bissett's  Brick- 
yard, depths  varying  from  2.8  to  10.1  feet  at  mean  low- water,  and  thence 
to  Old  Bridge,  depths  varying  from  2.1  to  12.5  feet  at  mean  low- water. 
There  are  also  several  sharp  bends  above  Little  Washington,  where  it 
will  be  expedient  to  straighten  the  course  occasionally  by  cuts. 
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The  originally  adopted  project,  which  has  not  been  modified,  was  to 
change  the  outlet  of  the  canal,  to  close  the  natural  course  of  the  river 
below  Petit's,  to  dike  and  to  dredge,  in  order  to  obtain  8  feet  at  mean 
low- water  up  to  Little  Washington ;  thence  to  straighten  the  course, 
dike  and  dre<lge  up  to  Bissett's  Brick-yard,  in  order  to  obtain  6  feet  at 
mean  low-water,  and,  finally,  to  straighten  the  course,  dike  and  dredge 
to  Old  Bridge,  in  order  to  obtain  4  feet  at  mean  low- water. 

There  were  no  expenditures  up  to  June  30,  1880,  and  the  condition 
remained  unaltered  up  to  that  time. 

The  sum  of  $382.20  was  expended  during  the  fiscal  year  ending  June 
30, 1881.  The  condition  of  the  river  remained  the  same.  With  the 
amount  available  on  June  30, 1881,  it  is  proposed  to  construct  a  new 
outlet  to  the  canal,  to  close  the  lower  course  of  the  river  below  Petit's, 
and  to  dike  and  dredge  along  the  course  of  the  canal. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement,  in  accordance  with  the  approved  and  accepted 
project,  is  $148,095. 

July  1,  It^,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$46, 000  00 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabmties  July  1,  1880 332  20 

Jnly  1,  1881,  amount  available 45,617  80 

Amount  (estimated)  required  for  completion  of  existing  project 148,695  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     20, 000  00 

(See  Appendix  D  17.) 

18.  Cheeseqmkes  CreeJc,  New  Jersey. — The  original  condition  of  the 
channel  over  the  bar  or  shoal  at  the  mouth  gives  a  depth  of  1  foot  at 
mean  low-water ;  the  channel  in  the  creek  has  a  depth  of  4  feet  at  mean 
low- water  for  about  f  of  the  length  to  be  improved,  and  for  the  remain- 
ing portion  a  depth  from  4  feet  to  IJ  feet  at  low- water.  The  course  of 
the  creek  is  very  crooked,  and  requires  to  be  straightened.  The  origi- 
nally adopted  project  for  the  improvement  was  the  change  of  the  outlet 
into  a  direction  at  right  angles  to  the  beach;  to  sustain  this  direction 
by  parallel  jetties  of  stone,  and  to  straighten  the  course  of  the  creek 
and  increase  the  depth  in  the  upper  portions  thereof. 

Nothing  was  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$11^.82,  and  no  alteration  was  made  in  the  original  condition  of  the  outlet 
and  creek. 

The  amount  available  can  be  profitably  expended  in  changing  the 
direction  of  the  outlet,  in  closing  the  present  outlet,  and  in  a  partial 
construction  of  the  jetties  at  the  mouth. 

The  estimated  amount  re<iuired  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  \^ith  the  approved  and 
adopted  project,  is  $50,279. 

July  1,  1880,  amount  available :$20,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$25,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  excluHive  of  outHtauding 
liabilities  July  1,  1880 129  62 

July  1,  1881,  amount  available 24,870  18 

Amount  (estimated)  required  for  completion  of  existing  project.   50,279  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     32, 000  00 

(See  Appentlix  D  18.) 
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EXAMINATIONS  AND   SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  li  arbor  act  of  June  14, 
1880,  Colonel  Kewtou  was  charged  with  and  has  completed  the  follow- 
ing,  the  resnlts  of  which  were  duly  transmitted  to  Congress  and  printed 
during  the  third  session  of  the  Forty-sixth  Congress  : 

l.Kew  Eochelle Harbor^  Westchester  County ^  New  Yo}%  from  City  Island 
to  the  town  of  New  Rochelle.  House  Ex.  Doc.  j^o.  71.  (See  Appendix 
Dll.) 

2.  Bronx  River j  or  West  Farms  Tide-water  CreeJc,  from  its  mouth  in  the 
city  of  New  York.    House  Ex.  Doc.  No.  54.    (See  Appendix  D  19.) 

3.  Hempstead  Harbor  in  the  State  of  New  York,  House  Ex.  Doc.  No. 
48.    (See  Appendix  D  20.) 

4.  Sumpawaumus  Inlet,  Long  Island,  New  York,  House  Ex.  Doc.  No. 
17.    (See  Appendix  D  15.) 

5.  Water-way  connecting  Jamaica  Bay  with  CornelVs  Landing,  New 
York.    House  Ex.  Doc.  No.  17.    (See  Appendix  D  21.) 

6.  Oowanus  Bay,  Netc  York.  House  Ex.  Doc.  No.  48.  (See  Appen- 
dix D  7.) 

7.  Fatchogue  Fiver,  New  York.  House  Ex.  Doc.  No.  17.  (See  Ap- 
pendix D  22.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3,  1881,  he  has  been  charged  with  completing  the  survey  of  Harlem  Fiver 
and  through  the  Harlem  Kills  to  the  Fast  Fiver,  the  results  of  which  will 
be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  IN  NORTHERN  NEW  JETfeSEY  AND  OF  STA- 
TEN  ISLAND  tJHANNEL  AT  EL^ZABETHPORT  —  IMPROVEMENT  OF 
HARBORS  ON  LAKE  CHAMPLAIN,  AND  OF  JOTTER  CREEK,  VERMONT, 
AND  TIOONDEROGA  RIVER,  NEW  YORK. 

Officer  in  charge,  Lieut  Col.  N.  Michler,  Corps  of  Engineers. 

1.  Fassaic  River,  New  Jersey,  above  Newark. — The  present  project  was 
adopted  in  1872  and  provides  for  the  removal  of  rock  and  other  obstruc- 
tions between  Newark  and  the  head  of  navigation,  so  as  to  afford  a 
sufficient  channel  6  feet  deep  at  mean  low-water. 

The  amount  expended  to  June  30, 1880,  is  $111,098.78,  and  has  resulted 
in  securing  a  0-foot  channel  at  mean  low-water  from  the  Midland  Bridge 
to  Passaic.  During  the  summer  of  1880  an  old  stone  pier  or  abutment 
which  greatly  obstructed  navigation  was  removed  from  the  draw  of  the 
bridge  of  the  New  York,  Lake  Erie  and  Western  Railroad,  the  railroad 
company  having  agreed  to  pay  all  expenses  connected  with  the  work. 
The  boiler  of  the  steam-drilling  scow,  heretofore  in  use  on  the  river  in 
removing  bowlders  and  other  obstructions,  having  become  unserviceable, 
no  further  work  was  done  during  the  fiscal  year. 

The  appropriation  of  $9,924  asked  is  to  be  applied  to  the  completion 
of  the  existing  project. 

July  1,  1880,  amount  avaUable $2,901  22 

July  1, 18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Habilities  July  1,  1880 448  60 

July  1,  1881,  amount  available • 2,452  62 

Amount  (estimated)  req^uired  for  completion  of  existing  project 9,924  00 

Amoont  that  can  be  prohtably  expended  in  fiscal  year  ending  June30, 1883.  10, 000  00 

(See  Appendix  E  1.) 
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2.  Passaic  River y  from  Pennsylvania  Railroad  Bridge  to  its  Mouth,  New 
Jersey, — ^The  project  for  this  improvement  was  adopted  in  1880,  ana  pro- 
vides for  the  formation  and  maintenance  of  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low- water,  from  Pennsylvania  Railroad  Bridge  to 
Newark  Bay.  The  appropriation  of  $30,000  made  by  the  river  and  har- 
bor act  of  June  14, 1880,  as  far  as  expended,  was  applied  to  the  con- 
fitraction  of  2,002  linear  feet  of  dike  at  the  mouth  of  the  river,  and  to 
the  removal  of  19,263  cubic  yards  of  mud  and  sand.  The  appropriation 
of  $50,000  made  by  the  river  and  harbor  act  of  March  3, 1881,  wDl  be 
applied  to  completing  the  dike  at' the  mouth  of  the  river,  and  to  widen- 
ing and  extending  the  10-foot  channel  by  means  of  dredging  as  far  up 
stream  as  the  funds  available  will  permit. 

The  appropriation  of  $100,000  asked  for  is  to  be  applied  to  continuing 
the  existing  project. 

July  1, 1880,  amount  available 1^50,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881 50, 000  00 

^iO,  000  00 

July  1, 18H1,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  IH-^O 21,665  57 

July  1,  IHHI,  outstanding  liabilities 2,677  56 

24,343  13 

July  1,  1881,  amount  available 55,656  87 

.\mDunt  (estimated)  required  for  completion  of  existing  project 152, 875  00 

Amoont  that  can  be  i)rolitably  expended  in  fiscal  year  ending  June  30,  IH-^S.  100, 000  00 

(See  Appendix  E  2.) 

3.  Channel  beticeen  Staten  Island  and  New  Jersey  at  Mizabethport. — A 
project  for  this  improvement  providing  for  the  formatton  of  a  channel 
15  feet  in  depth  at  mean  U)w-water,  was  aijproved  in  1873,  and  subse- 
quently modified  by  a  Board  of  Engineers  in  1875. 

At  a  later  period  a  plan  of  improvement,  modified  in  accordance  with 
the  changed  requirements  of  the  commerce  of  Elizabeth,  was  submitted 
by  the  Ic^  engineer.  In  accordance  with  this  plan,  a  project  for  the 
application  of  the  appropriation  of  $29,000  made  by  the  river  and  har- 
bor act  of  June  14, 1880,  together  with  the  balance  remaining  from  pre- 
vious appropriations,  was  submitted  by  the  ofQcer  in  *charge  June  28, 
1880,  and  referred  to  the  Board  of  Engineers  for  Fortifications  and  for 
River  and  Harbor  Improvements^  which  board  modified  the  plan  so  as 
to  provide  for  a  channel  400  feet  in  width  and  12  feet  in  depth  at  mean 
low-water.  Dredging  to  an  additional  depth  of  1  foot  is  also  proposed 
for  a  portion  of  the  width,  so  as  to  afford  a  depth  of  13  feet  over  a 
width  of  200  feet,  the  line  of  cutting  to  follow  the  general  direction  of 
the  present  channel. 

A  contract  was  entered  into  to  dredge  the  channel  in  accordance  with 
this  plan.  Operations  were  continu^,  with  intemiption  during  the 
winter  on  account  of  floating  ice,  to  the  close  of  the  fiscal  year.  During 
this  period  101,368  cubic  yards  of  material  were  removed,  resulting  in 
the  formation  of  a  channel  13  feet  deep  at  mean  low-water,  and  from  50 
to  200  feet  wide,  extending  from  the  deep  water  to  the  east  of  Shooter's 
Island  to  a  point  700  yards  to  the  west  of  the  Corner  Stake  Light.  The 
least  depth  in  the  channel  before  "the  dredging  operations  were  com- 
menced was  10.3  feet. 

It  is  proposed  to  apply  the  appropriation  of  $75,000  asked  for  to  con- 
tinue the  dredging  in  accordance  with  the  existing  plan. 


110    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

July  1,  1880,  amount  available $52,006  37 

July  1,  1881,  amount  ex})on(led  during  fiscal  v«ar,  exclusive  of 

outstanding  liabilities  July  1,  iNHO \ $18,061  90 

July  1,  1H81,  outstanding  liabilities 5,405  63 

23, 467  53 

July  1,  1881,  amount  available 28.538  84 

Amount  (estimated)  required  for  completion  of  existing  project 133, 698  (Hi 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883-  75, 000  00 

(See  Appendix  E  3.) 

4.  Shrewsbury  liiver^  Netv  Jersey. — The  present  project  was  adopted  in 
1879,  and  provides  for  tlie  formation  of  a  channel  6  feet  in  depth  at 
mean  low- water  from  the  entrance  of  the  Shrewsbury  River  to  Upper 
Rocky  Point,  on  the  North  Branch,  and  to  Jumping  Point  on  the  South 
Branch.  The  depth  in  the  natural  channels  was  not  more  than  3 J  feet 
at  their  shoalest  points.  Up  to  the  close  of  the  fiscal  year  ending  June 
30,  1880,  $43,797.52  had  been  expended.  The  crib  and  training  dikes 
at  the  junction  of  the  North  and  South  Branches  were  nearly  completed, 
and  the  channel  around  Lower  Rocky  Point  dredged  to  a  depth  of  6  feet 
at  mean  low-water. 

In  August,  1880,  a  modification  of  the  existing  project  was  adopted 
as  far  as  it  related  to  the  portion  of  the  river  fronting  along  the  town 
of  Seabright  above  the  bridge.  The  modified  project  contemplates  the 
imi)rovement  of  the  east,  or  Seabright  Channel,  instead  of  the  west,  or 
Juniping  Point  Channel,  as  originally  provided.  During  the  fiscal  year 
ending  June  30,  1881,  a  cut  6  feet  deep  and  90  feet  wide  was  dredged 
through  the  flat  at  the  mouth  of  the  South  Branch,  and  the  dike  at  the 
entrance  to  PleasiH^  Bay  was  constructed.  On  the  North  Branch  dredg- 
ing operations  were  carried  on  between  Lower  .Rocky  Point  and  Barley 
Point,  in  the  formation  of  the  direct  channel  to  Oceanic  Dock.  At  the 
<'lose  of  the  fiscal  year  the  6-foot  depth  had  been  carried  up  stream  to 
above  Upper  Rocky  Point. 

The  appropriation  of  $47,000  asked  for  is  to  be  applied  to  the  com- 
])letion  of  the  modified  project. 

July  1,  1880,  amount  available $34,702  48 

Amount  appropriated -by  act  approved  March  3,  18  "<1 86, 000  00 

'  $120, 702  48 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilitioH  July  1,  18.^ 1 15,073  11 

July  1,  1881,  outstanding  liabilities 8,215  60 

23,288  71 

July  1,  1881,  amount  available 97,413  77 

Amount  (estimated)  required  for  completi('n  of  existing  project 47, 000  00 

Amount  that  canbe  profitably  expended  in  fiscal  year  ending  June  30, 1883.        47, 000  00 

(See  Appendix  E  4.) 

5.  Rahicay  River ^  Xew  Jersey. — The  present  project  wa«  adopted  in 
1878.  and  contemplates  a  channel  of  8  feet  in  depth  and  varying  in 
widtli  from  100  to  125  feet  from  "Bricktown"  up  to  Main  Street  Bridge 
at  the  head  of  navigation.  During  the  fall  of  1879,  2,733  cubic  yards  of 
material  were  dredged  from  the  channel  in  the  vicinity  of  Edgar's  Dock. 
The  contractor  having  failed  to  resume  work,  his  contract  was  annulled. 

The  appropriation  made  June  14, 1880,  was  combined  with  the  un- 
expended balance  from  previous  appropriations,  and  a  new  contract  en- 
tered into  for  the  continuance  of  the  work.  Operations  under  the  latter 
were  commenced  in  April  and  continued  to  the  close  of  the  year,  result- 
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kg  in  the  formation  of  a  channel  from.  25  to  70  feet  wide  and  7  feet 
deep  from  Edgar's  Dock  to  Tappan's  Dock,  about  600  feet  below  Milton 
Avenue  Bridge. 

The  depth  in  the  natural  channel  before  dredging  was  4.5  feet. 

Tbe  amount  expended  to  June  30,  1880,  was  $2,108.26. 

TLe  appropriation  of  $10,000  made  by  the  act  of  March  3,  1881,  will 
l»e  a]iplied  to  continuing  the  existing  project,  for  the  completion  of 
which  an  additional  apiiropriation  of  $7,000  is  asked. 

July  I,  1*:*0,  amount  available $17,891  74 

AiDonnt  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$27,891  74 

Joly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outatandiug  liabilities  July  1,  1880 5,532  44 

Jalyl,  1881,  outstanding  liabilities 2,801  76 

8,394  20 

Jalyl,  IbSl,  amount  available 19,497  54 

Amoant  (eHtimated)  recjuired  for  completion  of  existing  project 7, 000  00 

Amouiil  that  can  be  protit^bly  expended  in  fiscal  year  ending  June  30, 1883.      7, 000  00 

(See  Appendix  E  5.) 

6.  Elizabeth  River^  Xew  Jersey. — The  improvement  of  this  river  was 
fouimeneed  in  1879,  in  accordance  with  the  authorized  project,  which 
coDteinplates  the  formation  of  a  channel  60  feet  wide,  and  not  less  than 
7  feet  deep,  at  mean  high-water,  from  the  mouth  of  the  river  to  the  head 
of  navigation,  terminating  at  the  Stone  Bridge  near  the  Broaii  Strefet 
Crossing. 

During  the  past  year  the  appropriation  of  $7,500,  made  by  the  river 
and  harbor  act  of  June  11^  1880,  together  with  the  balance  remaining 
on  hand,  was  exi)ended  in  removing  9,200  cubic  yards  of  sand,  mud, 
aod  clay  from  the  channel;  the'7-foot  depth  being  extended  up  stream 
to  about  150  feet  below  South  Street  Bridge,  5,300  feet  above  the  point 
at  which  dredging  was  first  begun.  The  depth  available  in  the  natural 
channel  before  dredging  was  4 J  feet.  It  is  proposed  to  apply  the  appro- 
)»riation  of  March  3, 1881,  to  continuing  the  7-^foot  channel  up  stream  as 
far  as  the  available  funds  will  admit.  The  amount  expended  to  Juile 
30, 1880,  was  $5,544.31. 

The  appropriatioii  of  $24,160  asked  is  for  the  completion  of  the  exist- 
ing jiroject  This  increase  of  the  original  estimate  for  completion  is  due 
to  the  great  advance  in  the  price  of  material  and  labor, 

Jalyl.  18e«0,  amonnt  available $9,455  69 

Aaoaut  appropriated  by  act  approved  March  3,  1H81 4, 000  00 

$13,455  69 

Jnlv  1, 1?**1,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 9,505  53 

Jalyl,  1881,  amount  available 3,950  16 

Aaioont  (estimated)  required  for  completion  of  existing  project 24, 160  00 

Aaiomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    24, 000  00 

(See  Appendix  E  6.) 

7.  Woodbridge  Creek,  Xeic  Jersey. — ^The  present  project  was  adopted 
in  1878,  and  contemplates  the  formation  of  a  channel  80  feet  wide  and 
12  feet  deep  at  mean  high-water.  The  appropriation  of  $4,000  for  the 
fiBcal  year  ending  June  30, 1880,  was  expended  upon  the  upper  part  of 
tlie  river  in  widening  the  stream  near  the  Salamander  Dock )  dredging 
a  cat  through  the  shoal  above  Valentine's  Dock  80  feet  wide  and  9  feet 
^f^  at  high-water  ]  and  constructing  a  pile  revetment  for  the  purpose 
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of  straightening  and  strengthening  the  banks  in  the  latter  vicinity.  By 
the  river  and  harbor  act  of  June  14,  1880,  $5,000  was  appropriated  to 
continue  the  improvement,  which  was  applied  to  dredging  a  cut  through 
the  bar  at  the  mouth  of  the  creek  connecting  the  12-foot  curve  of  Stateii 
Island  Sound  with  the  12-foot  curve  of  the  ci'eek  above  the  first  bend. 
This  cut  is  80  feet  wide  as  far  up  stream  as  Boynton's  Dock,  above  which 
point  it  gradually  diminishes  to  a  width  of  20  feet.  The  least  depth  on 
the  shoal  above  Valentine's  Dock  before  dredging  was  6^  feet,  and  the 
least  depth  in  the  channel  across  the  bar  before  dredging  was  9J  feet. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1880,  was  $3,823.01. 

The  increase  of  the  original  estimate  for  completion  is  due  to  the  great 
advance  in  the  price  of  material  and  labor. 

July  1,  1880,  amonnt  available $5,176  99 

Amount  appropriated  by  act  approved  March  3,  1881 5,  UOO  00 

$10,176  99 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,914  72 

July  1,  1881,  amount  available 5,262  27 

Amount  (estimated)  required  for  completion  of  existing  project 9,000  00 

Amount  that  cau  be  protitably  expended  in  fiscal  year  eudiug  June  30, 18^3.       9, 000  00 

(See  Appendix  E  7.) 

8.  Manasquan  River ,  New  Jersey. — By  the  river  an  d  h  arbor  act  of  March 
3, 1879,  an  appropriation  of  $12,000  was  made  for  this  work,  and  a  pro- 
ject for  improvement  adopted.  A  contract  was  entered  into  for  carry- 
ing on  this  project,  but  owing  to  the  failure  pf  the  contractor  to  com- 
mence operations,  no  work  was  done  during  the  fiscal  year  ending  June 
30, 1880,  and  the  contract  was  annulle<l. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  an  additional 
su^i  of  $20,000.  This  was  combined  with  the  balance  of  the  former 
appropriation,  and  a  contract  entered  into  for  carrying  on  the  improve- 
ment in  accordance  with  a  revised  project  submitted  by  the  engineer  in 
charge,  viz :  "  The  opening  of  a  direct  channel-way  across  the  beach, 
and  protecting  the  same  for  the  flow  of  the  tidal  currents  between  the 
river  and  the  ocean,  so  as  obtain  and  maintain  a  suitable  depth  for  the 
passage  of  similar  vessels  to  those  now  employed  on  the  basins  of  the 
river  above  its  mouth,  and  for  coasters  of  light  draught  Operations  on 
the  construction  of  the  north  jetty  were  begun  on  June  17,  1880,  and  are 
still  in  progress.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 
1881,  the  piling  of  about  500  feet  of  the  north  jetty  had  been  driven. 

The  amount  expended  to  June  30, 1880,  was  $1,341.55. 

The  appropriation  of  $21,000  asked  is  for  the  completion  of  the  exist- 
ing project. 

July  1,  leno,  amount  available |:W,6r>8  45 

July  1,  1881,  aniouui  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  Ih^o :. »2,076  54 

July  1,  1881,  amount  available 28,581  91 

Amouut  (estimated)  required  for  completion  of  existing  project 21,000  00 

Amount  tliat  cau  be  protitably  expended  in  fiscal  year  ending  Jnue  30,  18^3.     21, 000  01) 

(See  Appendix  E  8.) 

9.  Baritan  Bay^  Kew  Jersey, — ^The  appropriation  made  by  the  act  of 
March  3. 1881,  for  this  work,  not  being  available  until  near  the  close  of 
the  fiscal  year,  no  work  has  been  done. 
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The  present  project  was  adopted  in  1880,  the  object  being  to  afford  a 
channel  300  feet  in  width  and  21  feet  in  depth  at  mean  low- water,  to 
connect  the  deep  water  to  the  west  of  Seqnine  Point  leading  to  the 
Amboys.  The  appropriation  of  $76,500  asked  for  is  to  be  applied  to 
the  completion  of  the  existing  project. 

imoant  appropriate  by  act  approved  March  3,  1881 |50, 000  00 

July  1,  IS^l,  amount  expended  auring  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1, 1880 : 315  68 

Jnly  1,  lo81,  amount  available 49,684  32 

AiDoant  (estimated)  required  for  completion  of  existing  project 76, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    76, 500  00 

(See  Appendix  E  9.) 

10.  Mattatcan  Creek^  New  Jersey. — ^The  appropriation  made  by  the  act  of 
]darch  3, 1881,  for  this  work  not  being  available  nntil  near  the  close  of 
the  fiscal  year,  no  work  has  been  done. 

The  present  project  was  adopted  in  1881,  the  object  being  to  afford  a 
channel  of  navigable  width  and  of  not  less  than  4  feet  deep,  from  the 
entrance  at  Keyport  to  the  head  of  navigation  at  the  crossing  of  the  Kew 
York  and  Long  Branch  Railroad  Bridge. 

The  appropriation  of  $18,120  asked  for  is  to  be  applied  to  the  comple- 
tion of  the  existing  project. 

Amount  appropriated  by  act  approved  March  3, 1881 $15, 000  00 

Jalv  1, 18ol,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880. 267  28 

Jnly  1,1681,  amount  available 14,732  72 

Amount  (estimated)  required  for  completion  of  existing  project 18, 120  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883.     18, 000  00 

(See  Appendix  E  10.) 

11.  Plattsbnrgh  Harbor,  Xew  Yorlc. — ^The  present  project  was  adopted 
io  1870,  and  is  for  the  extension  of  the  breakwater  400  linear  feet,  the 
revetment  of  the  United  States  land,  and  the  dredging  of  shoals  of 
periodical  formation. 

The  amoant  expended  under  this  project  up  to  June  30,  1880,  was 
$49,120.09,  which  was  applied  to  the  extension  of  the  breakwater  400 
feet,  and  to  dredging  of  shoals  along  the  faces  of  wharves  lying  nearest 
the  breakwater,  and  along  the  approach  of  the  slip,  and  of  the  sand-bar 
at  the  southeast  comer  of  the  south  wharf. 

The  appropriation  of  $5,000  asked  for  is  to  be  applied  to  dredging. 

Joly  1. 1880,  amount  available $3,879  91 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880. 2,107  58 

Jaly  1,1881,  amount  available 1,772  33 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 
(See  Appendix  E  11.) 

12.  Burlington  Harbor,  Vermont. — ^The  present  project  was  adopted  in 
1874,  and  provided  for  the  protection  of  the  harbor  by  the  extension  of 
tlie  breakwater  2,000  linear  feet  in  a  northwesterly  direction.  The 
araount  expended  under  this  project  to  June  30, 1880,  was  $72,704.63. 
Ibe  entire  length  of  the  breakwater,  including  70  feet  in  process  of  con- 
stmction,  is  3,214  feet    The  appropriation  of  $40,000  asked  for  is  for. 

8s 
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the  continuation  of  the  extension  of  the  breakwater  in  a  northwesteriy 
direction, 

July  1, 1880, amount  available $17,295  53 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

127,295  53 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabUities  July  1,1880 13,504  19 

July  1, 1881,  amount  available 13,791  34 

Amount  (estimated)  required  for  completion  of  existing  project 240, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 883 .     40, 000  00 

(See  Appendix  E  12.) 

13.  Swanton  Harbor^  Vermont — ^The  project  for  the  protection  of  this 
harbor  by  the  construction  of  a  breakwater,  1,900  feet  in  length,  was 
adopted  in  1873. 

The  amount  expended  on  this  work  to  June  30, 1880,  was  $57,864.08, 
and  has  resulted  in  the  construction  of  a  line  of  breakwater  259  feet  in 
length,  comprising  three  cribs.  During  the  year  the  work  of  widening 
the  foundation  of  the  breakwater  by  rubble  stone  has  been  completed. 
With  the  funds  available  it  is  proposed  to  complete  the  repair  of  the 
breakwater. 

The  appropriation  of  $15,000  asked  for  is  to  be  applied  to  the  exten- 
sion of  the  breakwater  in  a  northwesterly  direction. 

July  1,1880,  amount  available $5,635  92 

Amount  appropriated  by  act  approved  March  3, 1881 2. 500  00 

$e,135  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 1,787  66 

July  1, 1881,  amount  available ^ 6,348  26 

Amount  (estimated)  required  for  completion  of  existing  project 174,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 

(See  Appendix  E  13.) 

14.  Otter  Creek  Vermont — The  present  project  for  the  improvement  of 
this  creek  was  adopted  in  1871,  and  contemplates  the  removal  of  various 
snags,  shoals,  and  other  obstructions  from  the  bed  of  the  stream,  and 
the  deepening  of  the  basin  of  Vergennes,  so  as  to  aiford  a  depth  of  8 
feet  between  Vergennes  and  Lake  Champlain. 

The  amount  expended  on  this  work  to  June  30, 1880,  was  $21,869,35, 
and  has  resulted  in  the  improvement  of  those  portions  of  the  creek  and 
basin  most  troublesome  to  its  navigation. 

The  appropriation  of  $5,000  asked  for  is  to  be  applied  to  the  improve- 
ment of  the  basin  and  channel  by  dredging  and  removing  such  obstruc- 
tions as  have  become  lodged  in  them. 

July  1,  1880,  amount  available $8,130  65 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$10, 130  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,699  74 

July  1,  1881,  amount  available 8,430  91 

Amount  (estimated)  required  for  completion  of  existing  project 26, 146  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000, 00 

(See  Appendix  E  14.) 

15.  Ticonderoga  River^  New  Torh — ^The  present  project  was  adopted 
in  1881,  the  object  being  to  dredge  a  channel  from  the  railroad  bridge 
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extending  eastwardly  to  the  8-foot  curve  in  Lake  Ghamplain,  and  to 
improve  the  channel  from  the  railroad  bridge  to  the  foot  of  the  falls. 

The  appropriation  for  this  work  not  having  been  made  available  till 
near  the  close  of  the  fiscal  year,  no  work  has  been  done. 

Amoimt  appropriated  by  act  approved  March  3y  1881 |5,000  00 

July  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 34  35 

July  1,  1881,  amount  available 4,965  45 

Amount  (estimatetl)  required  for  completion  of  existing  project 37, 516  00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^.     10, 000  00 

(See  Appendix  E  15.) 

16.  Removal  of  the  wreck  of  the  barJc  Samarang^  New  Yorh  Harbor. — 
The  Board  of  Commissioners  of  Pilots  of  the  city  of  New  York  having 
made  representations,  November  16, 1880,  that  the  wreck  of  a  vessel, 
the  bark  Samaraug,  sunk  off  Sandy  Hook  Bar,  was  in  a  position  danger- 
ous to  vessels  navigating  the  South  Channel  into  New  York  Harbor, 
the  Secretary  of  War,  in  conformity  with  the  provisions  of  section  4  of 
the  river  and  harbor  act  of  June  14,  1880,  directed  that  the  necessary 
steps  should  be  taken  for  its  removal. 

After  due  notice,  given  in  accordance  with  the  requirements  of  the 
above  act  of  Congress,  a  contra<5t  was  made  with  ttie  Atlantic  Dredging 
Company  for  the  removal  of  the  wreck. 

In  February  the  contractor's  plant  was  taken  to  the  buoy  placed  to 
mark  the  wreck  by  the  naval  inspector  of  the  third  light-house  district, 
bat  an  attempt  to  find  it  had  to  be  abandoned,  owing  to  stormy  weather 
and  the  quantity  ot  drift  ice.  Subsequently  an  examination  showed 
that  no  part  of  the  wreck  could  be  found,  and  that  in  all  probability  it 
had  been  broken  up  by  the  sea  and  the  fragments  dispersed. 

It  is  believed  that  no  portion  of  the  wreck  has  lodged  in  any  of  the 
channels  leading  into  the  harbor. 

(Sec  Appendix  E  16.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Lieutenant-Colonel  Michler  was  charged  with  and  completed  the 
foUowing : 

L  Matiatoan  Creekjfrom  Raritan  Bay  Channel  to  Central  Railroad 
hfidgey  head  of  navigation.    (See  Appendix  E  10.)  . 

2.  Ticonderoga  River,  New  York.    (See  Appendix  E  15.) 

3.  Shark  River,  New  Jersey.    (See  Appendix  E  17.) 

4.  Perth  and  South  Amboy  to  main  ship  channel  off  Oreat  Kills,  Raritan 
Bay.    (See  Appendix  E  9.) 

Hie  above  have  been  transmitted  to  Congress  and  printed  as  House 
Bx.  Doc.  No.  45,  Forty-sixth  Congress,  third  session. 

And  the  following,  for  which  provision  is  made  in  the  river  and  bar- 
boor  act  of  March  3, 1881,  which  had  been  assigned  to  Lieutenant-Colonel 
Michler,  have  since  his  decease,  July  17, 1881,  been  transferred  to  his 
noeessor,  and  their  results  will  be  duly  submitted  when  received. 

1.  Harbor  at  Port  Henry  on  Lake  Champlain. 

2.  Channel  between  islands  of  North  Hero  and  South  Hero,  Lake  Cham- 
flain. 

3.  JFyam  a  point  between  Ellis  Island  and  the  docks  of  New  Jersey  iJen- 
Ml  Railroad  to  a  point  between  Robbings  Reef  Light  and  Constable  Hook, 
«  waters  of  New  York  Bay,  New  Jersey. 
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IMPROVEMENT  OF  DELAWARE  AND-  SCHUYLKILL  RIVERS;  OF  THE 
SUSQUEHANNA,  ABOVE  RICHARD'S  ISLAND,  AND  RIVERS  IN  NEW 
JERSEY  AND  DELAWARE— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY — CONSTRUCTION  OF  PIER  AT  LEWES — DELAWARE 
BREAKWATER. 

OflBcer  iu  cliarge,  Col.  J.  !I^.  Macomb,  Corps  of  Engineers,  with  Capt. 
William  Ludlow,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Delaware  River  between  Trenton^  Netc  Jersey^  and  Bridesburg^  Penn- 
sylvania.— The  improvement  of  the  eastern  channel  of  the  Delaware, 
past  Bordentown,  was  continued  during  the  fiscal  year.  On  June  30, 
the  7-foot  low-water  channel  from  the  canal  entrance  to  Duck  Island 
had  been  completed  within  about  800  feet. 

The  bed  of  the  Delaware  in  this  ^icinity  is  sand,  which  is  readily  acted 
upon  by  the  currents;  in  consequence,  the  results  of  the  dredging  cannot 
be  anticipated  with  certainty,  and  the  oflBcer  in  charge  again  suggests 
the  necessity  of  some  permanent  works  to  direct  the  flow  into  tJie  im- 
proved channel. 

In  consequence  of  the  severe  winter,  two  ice-gorges  formed  within  3 
miles  of  Bordentown.  That  caused  a  flow  of  water  and  heavy  ice  over 
the  dikes  constructed  in  1879,  injuring  them  to  some  extent.  *  Eepairs 
were  made  with  a  portion  of  the  $10,000  appropriated  in  act  of  March 
3, 1881. 

With  the  balance  dredging  operations  will  be  continued,  with  the 
expectation  of  opening  the  7-foot  channel  through.  For  the  mainte- 
nance of  this  channel,  the  construction  of  a  deflecting  dike  from  the 
western  shore,  and  the  dredging  necessary  at  Kincora  and  Periwig  bars, 
an  appropriation  of  $25,000  can  be  profitably  expended  during  the  fiscal 
year  1882-'83. 

Julyl,  1880,  amount  available $10,002  42 

Amount  appropriated  by  act  of  March  3,  1881 10, 000  00 

$20,002  42 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,995  38 

July  1,  1881,  outstanding  liabilities 323  63 

10,319  01 

July  1,  amount  available 9,6S3  41 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  25, 000  00 
(See  Appendix  F  1.) 

2.  Delaware  River j  helow  Brideshurg^  Pennsylvania. — Operations  for 
ttie  removal  of  the  main  obstructions  to  the  free  navigation  of  the  Dela- 
ware Eiver  between  Bridesburg  and  the  head  of  Delaware  Bay  have 
progressed  during  the  last  fiscal  year. 

For  the  relief  of  the  up-river  navigation  past  Five-mile  Point,  a  9-foot 
low-water  channel  following  the  line  of  -existing  deepest  wat^r  was 
dredged  through  the  shoal  in  that  vicinity.  It  was  not  anticipated  that 
the  relief  would  be  more  than  temporary,  and  further  expenditure  would 
not  be  judicious,  unless  sufficient  to  affect  the  regimen  of  the  stream. 
Another  channel  past  the  upper  end  of  Petty's  Island,  exhibiting  much 
more  favorable  conditions  and  indications  of  permanency,  has  been 
selected  for  improvement  during  the  ensuing  season.  The  bulkhead 
obstructing  the  main  ship-channel  in  the  vicinity  of  Petty's  Island, 
opi>osite  Kichmoud,  Philadelphia,  was  rei>orted  last  year  as  having 
been  cut  through  with  a  24-foot  low-water  channel  of  100  feet  in  width. 
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This  width  has  been  increased  to  225  feet,  and  the  widening  will  be 
continaed,  the  large  traffic  due  to  the  heavy  shipments  of  coal  and 
grain  demanding  greater  accommodation. 

The  cross-river  navigation  between  Camden  and  Philadelphia,  as  well 
as  the  use  of  the  broad  channel  east  of  Smith's  Island,  is  impeded  by 
bars  abutting  on  that  island.  In  particular,  the  up-stream  shoal  nearly 
unites  with  one  reaching  down  from  the  lower  end  of  Petty's  Island ;  a 
10-foot  channel  was  made  through  this  in  a  direction  as  nearly  as  pos- 
sible parallel  with  the  tidal  currents,  without  much  expectation  of  per 
manency;  the  results,  however,  were  more  favorable  than  was  antici- 
pated, and  during  the  ensuing  season  this  channel  will  be  widened  to 
400  feet,  with  the  hope  that  the  eastern  channel  of  the  Delaware  may 
be  made  available  for  the  lighter  class  of  vessels  and  relieve  the  deep 
and  narrow  channel  between  Smith's  Island  and  Philadelphia  of  consid- 
erable pressure. 

Operations  for  the  deepening  of  the  cut  across  Mifflin  Bar  have  not 
been  satisfactory.  In  1879,  after  vigorous  work  with  two  powerfii 
dredges,  there  existed  a  channel  depth  exceeding  26  feet  at  low- water. 
During  the  fiscal  year  1879-'80,  notwithstanding  dredging  was  continued,' 
the  channel  shoaled  to  24  feet  in  consequence  of  the  insufficient  capacity 
of  the  machine  used.  During  the  last  fiscal  year  this  depth  has  decreased 
to  22  feet,  by  reason  of  the  contractor's  tardiness  in  securing  a  suitable 
place  of  deposit,  and  the  inability  of  the  dredge  to  operate  successfully 
at  such  deep  work  and  in  a  strong  tide. 

Experience  on  this  work  proves  conclusively  that  no  valuable  results 
can  be  attained  except  by  such  rapid  prosecution  of  the  work  as  shaU 
outstrip  the  accumulations  due  to  transportation  of  silt  along  the  bot- 
tom and  make  the  tidal  currents  auxiliaries.  The  construction  of  per- 
manent works  for  the  maintenance  of  this  artificial  channel  has  been 
considered,  but  the  necessity  for  them  should  be  positively  shown  before 
the  considerable  expense  involved  is  undertaken. 

During  the  ensuing  fiscal  year  operations  under  the  existing  contract 
will  be  continued  by  an  extension  of  time  for  completion  to  September 
30,  1881,  and  thereafter,  with  $45,000  of  the  appropriation  of  March  3, 
1881,  an  eftbrt  will  be  made  to  restore  the  depth  to  26  feet,  and  observe 
the  result. 

There  were  no  expenditures  at  Bulkhead  Shoals,  owing  to  the  insuffi- 
cient appropriation.  The  channel  continues  narrow,  with  available  low- 
water  depth  of  about  22  feet.  The  frequent  grounding  and  delay  are 
the  occasion  of  great  complaint.  It  is  proposed,  with  a  reserv^ed  allot- 
ment from  the  appropriation  of  June  14,  1880,  and  a  further  amount 
derive<l  from  that  of  March  3,  1881,  to  expend  about  $40,000  in  deepen- 
ing the  channel  to  24  feet,  to  as  great  a  width  as  may  be  practicable. 

Between  Reedy  Island  and  Listen's  Point  the  shores  separate  and  the 
river  expands  into  the  bay.  The  Dan  Baker  Shoals  occupy  the  space, 
with  channel  depths  of  22  or  23  feet  at  low- water  across  them.  No  ex- 
penditures have  heretofore  been  made  for  the  improvement  of  the  navi- 
gation through  these  shoals,  and  none  are  in  contemplation,  for  lack  of 
funds.  To  connect  the  24-foot  low-water  curves  above  and  below  them 
a  channel  must  be  dredged  with  a  length  of  1,800  yards,  width  of  300 
yards,  and  average  depth  of  cutting  of  1  yard.  Frequent  representa- 
tions nave  been  received  of  the  obstructions  in  this  vicinity,  which  the 
increasing  dimensions  of  ships  directly  and  largely  augment.  An  ap- 
propriation of  $50,000  is  recommended  for  beginning  operations. 

The  difficulties  incident  to  the  navigation  of  the  '^  Horse  Shoe,"  which 
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are  considerable  in  summer,  owing  to  the  deep  curvature  of  the  channel 
and  the  existence  of  broad  shoals  on  both  borders,  are  immensely  aggra- 
vated  in  winter  by  the  gorging  of  ice. 

Between  Gloucester  and  Eagle  Point  the  river  widens,  and  ice  filling 
the  enlargement  has  but  limited  means  of  escape.  Measures  for  the 
improvement  of  this  portion  of  the  river  have  been  heretofore  recom- 
mended and  the  consideration  of  the  subject  will  be  renewed. 

The  provision  of  harbors  suitable  for  the  security  of  the  winter  navi- 
gation is  a  subject  of  great  importance  on  the  Delaware  Eiver.  The  exist- 
ing useful  harbors  are  two  in  number,  viz,  at  Marcus  Hook  and  New 
Castle,  the  former  in  process  of  enlargement  and  the  latter  of  comple- 
tion according  to  the  present  design. 

Great  need  exists  for  the  construction  of  a  capacious  harbor  near  the 
head  of  Delaware  Bay,  and  the  act  of  June  14, 1880,  directed  that  a  sur- 
vey be  made  for  the  purpose  of  locating  it. 

The  Engineer  officer  in  charge  renews  his  recommendation,  in  which 
I  concur,  for  the  legal  authorization  to  appoint  harbor  masters  to  regu- 
late the  use  of  the  sheltered  areas  and  prevent  abuses,  under  such  regu- 
lations as  may  be  approved  by  the  Secretary  of  War. 

The  chart  of  the  Delaware  from  Listen's  Point  to  League  Island,  under 
two  orders  of  Congress,  has  been  completed.  A  desirable  and  useful 
extension  of  this  would  include  the  tidal  section  between  Philadelphia 
and  Trenton. 

During  the  past  year  the  system  of  disposing  of  all  dredgings  in  con- 
formity with  existing  salutary  State  laws  of  Pennsylvania  and  New 
Jersey,  has  been  continued  to  the  advantage  of  the  navigation. 

July  1,  1880,  amount  available $88,525  31 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$188,525  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 43.403  54 

July  1,  1881,  outstanding  liabilities 2,883  99 

46,287  53 

July  1,  1881,  amount  available 142,237  78 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     150, 000  00 
(See  Appendix  F  2.) 

3.  Delaware  River ^  at  Schooner  Ledge. — The  removal  of  the  reef  in  the 
channel  of  the  river  at  this  point  has  progressed  satisfactorily  during 
the  past  year. 

The  width  of  24  feet  deep  at  mean  low-water  has  been  increased  from 
the  original  45  feet  least  width  in  1879,  before  work  was  commenced,  to 
90  feet  in  1880  and  150  feet  in  1881  (by  the  removal  of  parallel  strips), 
with  the  probability  that  it  will  be  185  feet  on  or  before  December  1  of 
this  year,  and  at  least  220  feet  by  the  end  of  the  fiscal  year  1881-'82, 
when  the  removal  of  the  heaviest  cutting  in  rock  will  have  been  effected, 
after  the  expenditure  of  all  sums  now  available. 

Isolated  peaks  of  ledge,  projecting  3  to  5  feet  above  the  24-foot  plane, 
and  heretofore  unreported  by  pilots  and  shipmasters,  have  been  dis- 
covered in  the  old  24-foot  channel,  west  of  the  principal  reef.  One  of 
these  was  the  occasion  of  serious  accident  during  the  year,  and  has 
been  blasted  off.  Another  group  of  less  height  is  known  to  exist  and 
will  be  removed.  Kothing  short  of  the  complete  obliteration  of  the 
reef  and  of  the  minor,  though  not  less  dangerous,  peaks  in  the  neigh- 
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borhoodcan  prevent  freqaent  accident  and  satisfy  the  demands  for  safe 
navigation. 

The  reports  show  that  the  cost  of  the  work  has  been  very  nearly  as 
originally  estimated,  viz,  $25  per  cubic  yard. 

The  amonnt  of  appropriation  for  1882-'83  shonld  not  be  less  than  the 
balance  of  original  estimate,  viz,  $97,000,  in  one  sum,  so  that  contract 
&vorable  to  the  United  States  can  be  e£fected. 

The  present  knowledge  of  the  river  bed,  as  derived  from  recent  minnte 
examination,  renders  it  evident  that  the  scope  of  operations  will  have 
to  be  extended  beyond  the  field  of  original  project.  The  examination  of 
the  bed  will  be  proceeded  with,  and  the  probable  cost  of  removal  of  pro- 
jecting rock  or  lamps  can  be  stated  in  the  Annual  Eeport  for  1882.  The 
commerce  to  be  benefited  is  nearly  the  whole  ocean  commerce  of  the 
Delaware. 

July  1,  1880,  amount  available $55,558  59 

Amomit  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$95,668  59 

Jnly  I,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtica  July  1,  1880 17,346  28 

July  1,  1881,  amount  available 78,212  31 

Amount  (estimated)  reaulrod  for  completion  of  existing  project 97, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    97, 000  00 

(See  Appendix  F  3.) 

4.  Delateure  River^  iiear  Cherry  Island  Flats. — The  construction  of 
the  channel,  24  feet  deep  at  low- water  and  900  feet  in  width  through 
the  Cherry  Island  Flats,  has  been  in  progress  for  the  past  two  years. 
On  June  30,  1880,  the  width  attained  was  110  feet,  and  during  the  fis- 
cal year  just  closed  this  width  has  been  increased  to  270  feet.  Opera- 
tions continuing  under  present  contract  and  one  to  be  made  under  ap- 
propriation of  March  3, 1881,  it  is  expected  that  the  width  in  August, 
1882,  will  be  495  feet. 

It  has  been  found  necessary  to  revise  the  original  estimate  of  the 
cost  of  this  improvement. 

The  chart  of  1878,  upon  which  the  project  was  planned  and  the  esti- 
mate based,  appears  to  have  been  referred  to  an  assumed  plane  of  mean 
low- water  about  1 J  feet  higher  than  the  actual  one  derived  jfrom  observa- 
tions. The  result  is  that  1^  feet  additional  of  excavation  are  required 
over  the  whole  area,  and  the  distance  over  which  dredging  is  needed  to 
attain  24  feet  at  low- water  is  considerably  increased. 

The  action  of  the  currents  upon  the  newly-exposed  bed  and  margins 
of  the  dredged  channel  ha«,  on  the  whole,  been  favorable,  although  the 
effects  are  seen  rather  in  an  excavation  of  the  bottom  than  in  a  marked 
widening  of  the  channel.  In  consequence,  shoals  have  formed  from 
time  to  time  in  the  new  channel  and  been  removed  by  redredging. 

In  all  such  cases  as  this  of  an  artificial  channel  through  banks  of 
mud  and  sand,  great  caution  is  required  in  the  statement  of  results  to 
be  anticipated.  It  is  thought  probable,  however,  that  with  the  addi- 
tional amount  called  for  in  the  revised  estimate,  and  the  habitual  use 
of  the  new  channel  by  all  steamers,  it  can  be  constructed  to  the  width 
of  900  feet,  and  will  exhibit  a  tendency  to  maintain  its  depth. 

At  present  the  occupation  of  the  insuflftcient  width  by  the  contractor's 
dredging  plant  interferes  with  its  free  use  by  steamers.  During  the 
winter,  Sie  plant  being  absent,  the  use  of  the  channel  became  general, 
to  the  great  advantage  of  navigation. 
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July  1,  1880,  amount  available tl^i952  86 

Amount  appropriated  by  act  approved  March  3, 1881 100, 000  00 

*223,952  86 

July  1, 1884,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabUities  July  1,  1^ 79,880  54 

Julyl,  1881,  outstanding  liabilities 18,360  74 

98,241  38 

Julyl,  1881,  amount  available 125,711  58 

Amount  (estimated)  required  for  completion  of  existing  project  (revised) .     222, 720  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     136, 000  00 

(See  Appendix  F  4.) 

5.  Schuylkill  River,  Pennsylvania.^The  existing  contract  for  the  im- 
provement of  the  SchuylkiU  Eiver  is  directed  to  the  attainment  of  a 
channel  24  feet  deep  at  mean  low- water,  and  250  feet  wide,  firom  the 
confluence  with  the  Delaware  upwards  to  Penrose  Ferry  Bridge,  and 
a  continuance  of  the  channel  20  feet  deep  and  175  feet  wide  thence  to 
<*  Gibson's.'' 

Work  has  not  proceeded  satisfactorily  upon  this  contract  the  past  sea- 
son,, owing  to  the  early  and  long-continued  winter,  combined  with  the 
delay  of  the  contractor  in  providing  a  suitable  place  of  deposit,  and  the 
time  for  completion  has  been  extended  from  July  1  to  September  30, 1881. 

The  appropriation  of  March  3, 1881,  will  be  expended  in  pursuance  of 
the  same  project.  These  dimensions,  however,  are  quite  inadequate  to 
the  accommodation  of  the  heavy  traf&c  of  the  Schuylkill,  and  it  has  been 
in  contemplation  to  prepare  a  new  project,  having  greater  depths  and 
widths  in  view.  The  determination  of  the  Port  Warden's  lines,  defin- 
ing the  position,  character,  and  limits  of  extension  of  structures  upon 
both  banks  of  this  narrow  but  valuable  stream,  has  so  important  a  beanng 
upon  the  present  improvement  ^f  the  navigation  that  the  finsd  adoption 
of  such  lines  should  precede  the  preparation  of  the  improved  project. 
The  local  authorities^  aided  by  an  advisory  commission  of  United  States 
officers,  have  the  subject  under  consideration,  and  it  is  hoped  that  a  decis- 
ion will  have  been  finally  reached  in  time  to  admit  of  preparation  of  a 
new  project  during  the  ensuing  winter. 

Eesurveys  of  the  hydrography  of  the  Schuylkill,  from  Yankee  Point 
downwards  to  the  confluence  with  the  Delaware,  have  been  made  the 
past  year. 

Jnly  1,  1880,  amonnt  available $40,00121 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

180,00131 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1,  1880 2,675  42 

Julyl,  1881,  amount  available 77,325  79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  F  5.) 

6.  Ice  Harbor  at  Marcus  Hook,  Pennsylvania. — Since  1871  this  harbor 
has  consisted  of  four  detached  stone  piers  and  two  wooden  landing  piers, 
inclosing  about  4  acres. 

These  dimensions  proving  inadequate  to  the  protection  of  the  increas- 
ing commerce,  the  act  of  March  3, 1879,  called  for  an  examination  aiid 
project  for  enlargement.  In  the  report  of  the  results  of  this  examina- 
tion which  was  transmitted  to  Congress,  the  cost  was  estimated  at  $90,000. 
The  river  and  harbor  act  of  June  14,  1880,  appropriated  $35,000,  and 
that  of  March  3, 1881,  a  further  sum  of  $30,000. 
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During  the  past  fiscal  year  two  additional  ice-piers  on  a  third  line  harre 
been  put  under  contract^  and  will  be  completed  in  September,  1881.  The 
effect  of  these  will  be  to  double  the  protected  area. 

In  addition  to  the  construction  of  the  piers,  the  original  project  called 
for  a  considerable  amount  of  dredging  shoreward  between  the  landing 
piers,  by  which  theavailable  area  woidd  be  increased  to  about  14  acres* 

After  further  study  of  the  subject,  the  engineer  officer  in  charge  pro- 
poses to  submit  an  amended  project,  which,  at  an  expense  of  $8,000  in 
excess  of  the  former  estimate,  will  enlarge  the  harbor  to  over  18  acres^ 
which  it  is  believed  wiU  be  sufficient  for  many  years  to  come.  BnllCt 

The  officer  in  charge  urges  the  necessity  of  supervision  during  the  ice 
season,  in  order  to  prevent  abuse  of  the  benefits  of  the  harbor,  and  rec- 
ommends the  authorization  of  appointment  of  harbor-masters. 

July  1,  1880,  amount  available $35,000  00 

Amoont  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$65,000  OO 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities 3,826  09 

July  1,  1881,  outstanding  liabilities 20,495  00 

24,321  0^ 

July  1,  1881,  amount  available 40,678  91 

•  — ^— ^— — — » 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 1883 .    25, 000  OO 

(See  Appendix  F  6.) 

7.  Ice  Harbor  at  Chester^  Pennsylvania. — On  account  of  its  limited  ac- 
commodations, the  impracticability  of  increasing  its  available  area,  and 
the  necessary  yearly  expense  of  repairing  the  wooden  piers  and  bridges, 
it  is  proposed  to  abandon  this  harbor  so  soon  as  adequate  provision  for 
its  original  purpose  shall  have  been  eflfected  by  the  enlargement  now  in 
progress  of  the  neighboring  harbor  at  Marcus  Hook. 

July  1,  1880,  amount  available 1 $82  94 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 50  00 

July  1,  1881,  amount  available 32  24 

(See  Appendix  F  7.) 

8.  Ice  Harbor  at  yew  Castle^  Delaware. — Until  the  construction  of  the 
proposed  harbor  at  the  head  of  Delaware  Bay  shall  have  so  far  advanced 
as  to  a£ford  shelter,  the  New  Castle  Harbor  is  the  most  important  and 
valuable  one  in  the  river. 

The  act  of  March  3, 1881,  appropriated  $20,000  for  the  construction 
of  the  additional  pier  needed  to  complete  the  design  of  the  harbor,  and 
the  work  was  put  under  contract  in  July,  1881. 

An  additional  appropriation  of  $3,000  is  needed  to  complete  the  dredg- 
ing of  the  harbor,  after  which  it  should  remain  in  an  efficient  condition 
tot  many  years. 

During  the  winter  two  of  the  ice-piers  were  struck  and  injured  by 
badly-handled  vessels.  The  necessary  repairs  will  be  made  during  the 
present  season. 

The  contract  calls  for  the  completion  of  the  new  pier  before  January 
1, 1882. 

The  limited  dimensions  of  the  harbor  as  compared  with  the  large 
nomber  of  vessels  seeking  its  protection  in  the  ice  season  renders  super- 
vision and  control  by  an  authorized  harbor-master  especially  desirable. 
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-July  1, 1880,  amount  available $3,739  76 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

$23,739  76 

JxHy  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 8(»  51 

Julyl,  1881,  outstanding  liabilities 86  61 

173  12 

July  1, 1881,  amount  available 23,566  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 1883.  3, 000  00 

(See  Appendix  F  8.) 

9.  Wilmington  Harbor j  Delaware. — ^The  project  for  the  attainment  of  a 
12-foot  low-water  navigation  in  the  Ohristiana  Biver,  which  is  the  har- 
bor of  Wilmington,  Del.,  has  been  in  progress  shice  1871,  and  was 
completed  during  the  fiscal  year  by  the  application  of  the  $10,000  appro- 
priated June  14, 1880,  to  deepening  the  channel  of  entrance  from  9  feet 
to  13  feet  at  low-water.  The  cost  of  the  improvement  has  been  $83,500, 
and  corresponded  closely  with  the  estimate. 

The  act  of  June  14, 1880,  directed  a  survey  to  be  made  fipom  the  Del- 
aware Bailroad  Bridge  to  the  mouth,  and  plans  and  estimates  to  be  sub- 
mitted of  the  cost  of  deepening  the  navigation  to  15  feet  at  low- water. 

The  survey  has  been  completed.  It  shows  the  existence  of  a  12-foot 
low- water  navigation  to  the  city,  and  that  about  42  per  cent,  of  the 
channel  length  has  a  low- water  depth  of  15  feet  and  over.  The  estimate 
for  the  proposed  deepening  was  $175,551. 

The  conditions  appear  favorable,  with  the  exception  of  the  mud  bar 
in  the  Delaware  outside  the  Christiana  entrance,  and  the  deposits  of 
sewage  from  the  city  of  Wilmington.  A  jetty  will  be  built  to  correct 
the  former  defect,  and  the  necessary  works  are  in  course  of  construction 
by  the  city  to  protect  the  river  from  the  deposits  of  solid  matters. 

The  appropriation  of  March  3,  1881,  will  be  expended  during  the 
ensuing  year  in  the  construction  of  the  jetty  at  the  entrance,  and  the 
extension  of  the  existing  12-foot  navigation  as  far  as  the  Pulp  Works, 
preliminary  to  beginning  operation  on  the  15-foot  navigation. 

An  appropriation  of  $60,000  will  be  required  for  the  continuation  of 
the  project  during  the  fiscal  year  1882-'83. 

July  1,1880,  amount  available $10,672  36 

Amount  appropriated  by  act  approved  March  3, 1881  50,000  00 

«60,672  36 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 10,828  44 

July  1, 1881,  amount  available ,^ 49,843  92 

Amount  (estimated)  required  for  completion  of  existing  project 125, 551  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  F  9.) 

10.  Broa4kiln  River ,  Delaware, — An  appropriation  of  $10,000  for  this 
improvement  was  made  in  1873,  and  expended  in  removing  shoals(  in  the 
river. 

The  desirability  of  increasing  the  depth  of  entrance  was  noted  and 
estimates  therefor  submitted,  amounting  to  $30,000. 

No  further  appropriation  was  made  until  that  of  June  14,  1880,  of 
$5,000,  to  which  the  act  of  March  3,  1881,  added  another  $5,000. 

In  pursuance  of  an  examination  made  during  the  last  fiscal  year  a 
project  has  been  prepared  by  the  engineer  ofScer  in  charge  for  the  con- 
struction of  a  jetty  and  the  necessary  dredging  at  the  entrance,  the 
cost  of  which  to  reach  6  feet  at  low-water  in  the  bay  was  $41,000.    For 
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the  improvement  of  the  river  proper  a  further  sum  of  about  $10,450 
would  be  needed. 

The  total  estimate  is,  therefore,  $51,460.  The  cost  of  improving  the 
entrance  can  be  reduced  temporarily  (with  the  understanding,  however, 
that  ultimately  the  entire  amount  will  be  required)  by  terminating  the 
jetty  at  the  low-water  mark  and  dredging  to  5  feet  instead  of  6. 

The  anticipated  effect  of  these  (martial  works  is  to  increase  the  entrance 
depth  from  1  foot,  which  it  now  is,  to  3  or  3 J  feet,  at  a  cost  of  $25,000. 

The  present  balance  to  the  credit  of  the  works  is  $9,000,  which,  de- 
ducted from  $25,000,  leaves  a  balance  of  $16,000  needed  to  complete 
the  partial  project.  An  amount  less  than  this  would  effect  no  useful 
result  towards  improving  the  entrance;  neither  can  the  amount  now 
available  be  applied  to  any  useful  purpose. 

July  1,1880,  amount"  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$10,000  00 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  oi  outstand- 
ing liabilities  July  1,  1880 1,022  42 

July  1,  1881,  amount  available 8, 977  58 

Amount  (estimated)  required  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30  1883.      16, 000  00 

(See  Appendix  F  10.) 

11.  MispilUon  Greeks  Delaware. — ^The  improvement  of  this  stream  has 
been  in  progress  since  1879,  with  the  design  of  dredging  a  6-foot  low- 
water  channel  40  feet  in  width  from  the  head  of  navigation  to  the  en- 
trance. The  original  depth  over  the  shoals  was  about  4  feet  at  low- 
water.  The  first  estimate  of  cost  of  dredging  has  been  found  to  be  too 
low,  and  in  consequence  revised  estimates  have  been  submitted  based 
upon  cost  of  previous  work. 

The  officer  in  charge  invites  attention  to  the  uncertainty  that  exists 
in  this  regard.  For  example,  the  dredging  price  in  1879  was  35  cents, 
increased  during  the  last  year  under  the  $3,000  appropriation  of  June 
14,  1880^  to  46  cents.  The  difference  in  cost  neutralized  the  whole  ap- 
propriation and  left  the  same  amount,  viz,  $10,000,  to  be  appropriated 
in  order  to  complete  the  project. 

The  act  of  March  3,  1881,  appropriated  $3,500,  which  will  be  ex- 
pended during  the  ensuing  year,  leaving  a  further  sum  of  $6,500  needed 
to  complete  the  6-foot  low- water  navigation  to  the  entrance.     , 

The  contract  prices  obtained  by  the  usual  methods,  in  pursuance  of 
advertisements  depend  less  upon  the  actual  cost  of  any  given  work, 
than  upon  the  engagements  of  the  contractors  and  the  presence  or  ab- 
sence of  competition.  The  cost  of  many  of  these  smaller  works  is  there- 
fore frequently  exceedingly  disproportionate,  and  no  estimate  made  in 
advance  can  be  depended  on.  In  addition  to  making  appropriation  for 
continuing  the  improvement,  the  act  of  March  3, 1881,  directs  an  ex- 
amination to  be  made  of  the  entrance,  where  the  main  obstacle  to  free 
navigation  exists.  This  examination  will  be  made  during  the  ensuing 
season. 

July  1,  1880,  amount  available $4,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 500  00 

■  17,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

out«tanding  liabilities  July  1,  1880 4,000  00 

July  1,  1881,  outstanding  liabilities 48  28 

4,048  28 

July  1,  1881,  amount  available - 3,451  72 
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Amount  (estimated)  reqnired  for  the  completion  of  existing  project |6, 500  00 

Amount  that  can  he  profitahly  expended  in  fiscal  year  ending  June  30, 1883.    6, 500  OO 

(Ses  Appendix  F  11.) 

12.  Buck  Creekj  Delaware. — The  project  for  the  improvement  of  Duck 
Creek  entrance  was  to  deepen  the  existing  channel  from  4  to  8  feet  at 
low-water,  with  a  least  width  of  100  feet,  the  length  of  the  cuts  being 
600  yards. 

The  cost  of  the  work  proved  to  be  considerably  in  excess  of  the  esti- 
mate, and  the  amount  of  dredging  practicable  with  the  $5,000  appro- 
priated in  act  of  June  14, 1880,  was  correspondingly  reduced. 

At  the  close  of  work  in  November,  the  width  was  50  feet  for  the 
greater  portion  of  the  distance,  and  25  feet  for  the  remainder. 

A  revised  estimate  was  therefore  submitted  by  the  officer  in  charge 
in  January,  1881,  the  amount  required  to  complete  the  dredging  of  the 
entrance  being  $7,500. 

With  the  $3,000,  appropriated  in  act  of  March,  3, 1881,  contract  has 
been  made  for  continuing  the  work. 

It  is  probable,  notwithstanding  the  stiff  material  through  which  the 
channel  is  made,  that  some  protective  works  will  be  hereafter  required 
to  prevent  the  silting  of  the  channel  by  the  lighter  materials  set  in 
motion  by  the  tides  and  waves  of  the  bay. 

Julyl,  1880,  amount  availahle $5,000  00 

Amount  appropriated  hy  act  approved  March  3, 1881 3, 000  00 

— 18,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liahilities  July  1,  1880 4, 998  11 

July  1,  1881,  outstanding  liahilities 88  96 

5,087  07 

Julyl,  1881,  amount  avaUahle 2,912  93 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000  00 

Amount  that  can  he  profitahly  exjiended  in  fiscal  year  ending  June  30, 1883.     4, 500  00 

(See  Appendix  F  12.) 

13.  Cohamey  Creek,  New  Jersey. — The  entrance  to  Cohansey  Creek 
jfrom  Delaware  Bay  is  over  a  wide  mud  shoal,  with  5  or  6  feet  at  low- 
water.  The  character  of  the  shoal  and  its  extent  are  such  that  a  dredged 
channel  would  not  maintain  itself,  and  permanent  works  of  considera- 
ble cost  would  be  required.  Thence  to  Bridgeton,  at  the  head  of  navi- 
gation, the  stream,  though  tortuous,  is  of  good  natural  capacity  with 
a  large  rise  of  tide.  The  principal  obstructions  are  at  Bridget-ou,  and 
the  appropriations  hitherto  made  have  been  expended  in  that  vicinity, 
with  the  view  of  obtaining  a  channel  7  feet  deep  at  mean  low-water, 
with  an  adequate  width.  Daring  the  past  fiscal  year  a  7-foot  low-water 
channel  with  an  average  width  of  70  feet  has  been  made  to  Broad  Street 
Bridge,  and  thence  to  Commerce  Street  Bridge  a  narrow  one  of  the  same 
depth.  Between  this  and  the  Nail  Works  Bridge  a  shoal  was  deepened 
to  4  feet  at  low- water. 

At  Broad  Street  Bridge  the  city  gas  and  water  pipes  cross  the  stream 
at  a  depth  of  4  and  5  feet  only,  below  low-water.  They  therefore  con- 
stitute an  obstruction  to  the  further  prosecution  of  the  improvement, 
which  the  city  authorities  have  indicated  their  intention  to  remove  by 
lowering  the  pipes.  If  the  project  hitherto  authorized  by  Congress  is 
to  continue,  these  pipes  must  be  sunk  to  such  depth  as  will  admit  of 
free  navigation  over  them,  but  notwithstanding  the  efforts  of  those  in- 
terested in  the  navigation,  the  necessary  action  by  the  city  has  not  been 
taken. 
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A  re-examination  of  the  lower  part  of  the  dredged  channel  will  be 
made  to  ascertain  whether  farther  dredging  will  be  required.  To  com- 
plete the  project  there  is  needed  an  appropriation  of  $10,000,  but  such 
completion  will  depend  upon  the  sinking  of  the  city  pipes. 

July  1,  1880,  amount  available $4,701  17 

Amoont  appropriate  by  act  approved  March  3,  1881 7, 000  00 

■ $11,70117 

Julv  1.  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 4,698  16 

Jaly  1, 1881,  amount  available 7,003  01 

Amoant  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 

(See  Appendix  F  13.) 

14.  Salem  River^  New  Jersey, — Salem  Eiver  formerly  headed  near 
Sharpstown,  N.  J.,  and  discharged  into  Salem  Cove  in  the  Delaware. 
A  bar  in  the  cove  obstructed  the  entrance  to  the  stream,  and  its  removal 
to  8  feet  at  low-water,  with  an  average  width  of  100  feet,  was  completed 
daring  the  past  year  with  the  $3,000  appropriated  in  act  of  June  14, 
1880. 

The  act  of  March  3, 1881,  appropriated  a  further  sum  of  $3,000  for  "  im- 
proving Salem  River,  New  Jersey." 

It  appeared  that  this  appropriation  was  Intended  for  the  upper  portion 
of  Salem  Creek,  which  by  means  of  a  dam  had  been  separated  from  its 
lower  portion  and  made  to  discharge  through  a  canal  debouching  into 
the  Delaware  near  Deep  Water  Point. 

The  appropriation  will  be  expended  in  the  partial  removal  of  a  shoal 
near  Biddle's  Landing,  just  above  the  junction  of  canal  with  creek. 

The  present  depth  is  3  to  5  feet  at  low- water,  which  will  be  deepened 
to  6  feet  with  a  suitable  width. 

Two  other  small  shoals  will  remain  to  be  removed  in  order  to  carry 
the  6-foot  low-water  channel  through  to  the  head  of  navigation  at 
Course's  Landing,  requiring  an  additional  amount  of  $1,500. 

Jnly  1,  1880,  amount  available $3,000  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 3,000  00 

$6,000  00 

July  1,  1861,  amonnt  expended  daring  fiscal  year,  exclusive  of  ontbtanding 
liabiUtics  Jnly  1,  18-0 : 2,972  86 

Jolyl,  1881,  amonnt  available 3,027  14 

Amoant  (estimatod)  reanired  for  completion  of  existing  project 1, 500  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1883.     1 ,  500  00 

(See  Appendix  F  14.) 

15,  Chester  Creekj  Pennsylvania. — In  accordance  with  act  of  June  14, 
1880,  an  examination  of  Chester  Creek  was  made  and  estimates  amounting 
to  $10,781  submitted  by  the  officer  in  charge  for  the  removal  of  silt  from 
the  bed.  so  as  to  make  a  channel  7  feet  deep  at  low-water  at  the  entrance^ 
iiiffiinisning  upward. 

Tbe  existence  of  several  permanent  bridges  crossing  the  creek  with 
space  above  high-water,  limited  to  from  7  to  15  feet,  will  make  the  work- 
ing of  dredges  impracticable  above  the  lowest  bridge,  which  is  about 
1,500  feet  from  the  entrance. 

The  $3,000  appropriated  in  act  of  March  3, 1881,  will  be  expended  in 
^redging  from  the  entrance  to  Third-street  bridge,  ma;king  a  channel 
7i  feet  deep  at  mean  low- water  and  40  feet  in  width.  The  present  channel 
depth  is  4  to  5  feet  only. 
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In  view  of  the  obstructioii  created  by  the  bridges,  the  further  prose- 
cation  of  the  work  .will  depend  upon  whether  a  dredge  can  be  found 
capable  of  passing  under  them. 

Amount  appropriated  by  act  approved  March  3,  1881 $3,000  00 

July  1,  1881,  outstanding  liabilities 36  92 

July  1,  1881,  amount  available 2,963  0ft 

(See  Appendix  F  15.) 

16.  Rancocas  River ^  New  Jersey. — ^The  act  of  June  14, 1880,  directed  an 
examination  of  the  Rancocas  River,  which  was  made  during  the  fiscal 
year,  and  a  preliminary  report  and  chart  submitted  by  the  officer  vix 
charge  in  January,  1881,  with  estimates  of  the  cost  of  improvement. 

The  commerce  of  the  stream  called  for  an  available  low-water  depth 
of  at  least  6  feet. 

The  entrance  from  the  Delaware  is  naturally  good,  and  the  main  ob- 
structions were  found  at  Coate's  Bar,  about  4  miles  from  the  mouth. 

The  total  estimate  for  the  6-foot  navigation  to  Centreton,  7J  miles 
from  the  mouth,  was  approximately  computed  at  $42,000.    Shortly  above 
Centreton  the  river  forks,  and  to  carry  a  5-foot  navigation  thence  up  the . 
North  Branch  to  Mount  Holly,  would  cost  $40,000  more. 

The  $10,000  appropriation  in  act  of  March  3, 1881,  will  be  expended 
in  improving  the  channel  through  Coate's  Bar,  over  which  the  present 
depths  are  4  and  5  feet  only. 

The  continuation  of  the  improvement  will  require  an  appropriation  for 
the  fiscal  year  1882-'83  of  $25,000. 

Amount  appropriated  by  act  approved  March  3,  1881 810, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 $131  00 

July  1,  1881,  outstanding  liabilities 49  04 

180  04 

July  1, 1881,  amount  available 9,819  ^ 

Amount  (estimated)  reauired  for  completion  of  existing  project 71, 236  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     25, 000  OO 

(See  Appendix  F  16.) 

17.  Saint  Jones  River,  Delaware. — ^The  estimates  submitted  by  the 
officer  in  charge  were  oased  upon  local  representations  by  persons 
interested  in  the  improvement. 

According  to  his  report  the  proper  improvement  of  the  entrance,  to 
which  he  recommends  attention  should  be  first  directed,  will  cost  $35,000 
for  the  attainment  of  a  channel  3  feet  deep  at  low- water ;  the  construc- 
tion of  a  jetty  is  necessary  to  secure  useful  results. 

The  appropriation  of  March  3, 1881,  is  $5,000.  In  view  of  the  insuffi- 
ciency of  the  amount,  its  expenditure  has  been  suspended  until  it  can 
be  ascertained  if  Congress  will  sanction  the  plan  of  improvement  for 
affording  access  to  the  stream  from  Delaware  Bay. 

Amoiint  appropriated  by  act  approved  March  3,  1881 3JG,000  00 

July  1.  IB'?!,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 ^  30 

July  1,  1881,  amount  available 4,902  70 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 

(See  Appendix  F  17.) 

18.  Susquehanna  Ricer^  Pennsylvania,,  above  Richard's  Island. — ^With 
the  $15,000  appropriated  in  act  of  Jnne  14, 1880,  the  improvement  of 
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the  river  from  Bichard's  Island,  to  Wilkesbarre,  Pa.,  has  been  com- 
pleted. The  object  in  view  has  been  the  constrnctipn  of  a  channel  3- 
feet  deep  at  the  low- water  sammer  stage,  and  to  effect  this  dredging 
has  been  required  at  several  points  within  the  limits  mentioned. 

Wilkesbarre  Island  divides  the  river  into  two  channels,  and  for  the 
parpose  of  directing  the  flow  into  the  southern  one  a  dike  was  built  from 
the  heftd  of  the  island  across  the  other  to  the  main  shore. 

With  the  appropriation  of  March  3, 1881  ($15,000),  contracts  will  be 
made  to  continue  the  improvement  upward  from  Wilkesbarre  towards 
Pittston.  as  far  as  the  funds  will  admit  the  method  of  improvement,, 
viz,  dreaging  and  the  construction  of  cheap  deflecting  and  intercepting 
dikes,  and  the  proposed  depth  of  channel,  being  the  same. 

The  navigation  of  the  Susquehanna  is  rendered  difficult  by  reason  of 
its  gravel  and  rock  bed  and  alluvial  banks,  combined  with  the  large 
range  of  its  volume,  the  depth  varying  at  times  from  2  feet  in  summer 
to  25  or  more  feet  in  flood. 

Jnly  1,  1880,  amount  available $15,000  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$30,000  OO 

July  1,  1681,  amonnt  expended  daring  fiscal  year,  exclusive  of 

outetanding  liabilities  July  1,  1880 7,397  56 

July  1,  18S1,  outstanding  liabilities 3,257  88 

10,655  44 

Jnly  1,  1881,  amount  available 19,344  56 

Amount  (estimated)  required  for  completion  of  existing  project 33;  537  50 

(See  Appendix  F  18.) 

19.  Iron  Pier  in  Delaware  Bay^  near  Lewes.  Delaware, — Operations 
under  the  appropriation  of  $10,000  in  act  of  June  14, 1880,  have  been 
the  placing  of  fender  piles  for  the  pier-head  and  the  partial  renewal  of 
timber  superstructure. 

The  construction  of  this  pier  has  been  in  progress  since  1872,  with 
iosnflScient  annual  appropriations,  and  as  it  now  draws  near  comple- 
tion the  decay  of  the  exposed  timber  develops  into  a  yearly-increasing 
item  of  cost.  The  amount  needed  at  the  present  time  to  complete  the 
pier  is  $13,000. 

Jnly  1,  1880,  amount  available $10,005  54 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,005  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

ootrtanding  liabilities  July  1. 1880 10,583  84 

July  1,  1881,  outstanding  liabilities 494  54 

11,078  38 

J«ly  1,  1881,  amount  available 8,927  16 

Aaiount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1883 .     13, 000  00 

(See  Appendix  F  19.) 

20.  Delaware  Breakwater  Harbor. — ^The  construction  of  the  two  works 
fonning  this  harbor  began  in  1829,  and  was  terminated  in  1869.  Since 
that  date  no  expenditures  upon  it  have  been  made  beyond  a  special 
Hipropriation  for  the  removal  of  several  wrecks  sunk  in  1877. 

Meanwhile  the  commerce  to  be  protected  has  largely  outgrown  the 
capacity  of  the  harbor,  and  in  addition  a  steadily  increasing  deteriora- 
tion in  depth  has  taken  place,  which  now  threatens  the  destruction  of 
the  anchorage.    Eepeated  rei>orts  have  invited  attention  to  these  facts, 
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the  latest  of  which  are  printed  in  Annual  Eeport,  Chief  of  Engineers, 

1879,  Images  453  to  462,  and  recommendations  have  been  urgently  made 
and  renewed,  that  in  order  both  to  increase  the  shelter  and  che<!k  the 
shoaling,  the  gap  between  the  '^Ice  Breaker''  and  "Breakwater''  should 
be  clos^. 

The  probable  ultimate  expense  of  this  will  be  $500^000  or  $600,000. 

Attention  is  invited  to  the  recommendation  made  m  the  last  two  an- 
nual reports  for  a  preliminary  appropriation  of  $150,000  for  closing  this 
^'gap,"  which  is  renewed. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  $150, 000 

(See  Appendix  F  20.) 

21.  Removal  of  wrecJcs  from  Delaicare  Breakwater  Harbor. — ^The  con- 
tract made  in  April,  1880,  in  pursuance  of  a  special  appropriation  act 
approved  January  23, 1880,  for  the  removal  of  these  wrecks,  stipulated 
that  the  work  should  be  completed  by  August  following.  This  time  ex- 
pired before  the  complete  removal  of  the  first  wreck  attacked,  and  as 
the  contractor  was  unwilling  to  guarantee  the  removal  of  more  than  three 
wrecks  during  the  remainder  of  the  year,  the  contract  was  annulled. 
After  readvertisement  a  new  contract  was  made  August  31, 1880,  but  the 
loss  of  the  most  favorable  part  of  the  season,  the  early  winter  and  pro- 
longed inclemency  of  the  spring  greatly  retarded  operations. 

The  new  contractors  have  an  improved  and  efficient  plant  in  operation, 
and  the  circumstances  were  held  to  justify  an  extension  of  their  time. 
On  July  1  three  wrecks  had  been  removed,  and  two  others  were  nearly 
ready. 

There  is  every  reason  to  suppose  that  the  harbor  will  have  been  cleared 
by  October  1, 1881. 

July  1,  1880,  amount  available $23,773  22 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $1,806  20 

July  1,  1881,  outstanding  liabilities 17,446  50 

19,252  70 

July  1,  1881,  amount  available v 4,520  52 

(See  Appendix  F  21.) 

22.  Fort-Warden?8  Line^  Philadelphia^  Pennsylvania, — ^The  commission 
of  United  States  officers  advisory  to  the  board  of  harbor  commission- 
ers of  Philadelphia,  has  had  under  consideration  during  the  past  yeai*, 
the  subject  of  the  proper  determination  of  port- warden's  lines  for  both 
the  Delaware  and  Schuylkill  rivers. 

The  commission  reached  the  conclusion  that  an  equal  supervision  of 
the  lines  for  both  banks  of  the  Delaware  was  essential,  and  pending 
<jorrespondeuce  with  the  State  authorities  of  iN'ew  Jersey,  took  up  the 
subject  of  the  Schuylkill  lines.  In  April,  1881,  a  report  and  chart  were 
presented  to  the  harbor  commissioners,  recommending  lines  on  both 
banks,  both  for  *' wharf  lines ^  and  lines  of  solid  filling.  I^o  notification 
of  final  action  on  the  report  had  been  received  at  the  close  of  the  fiscal 
year. 

(See  Appendix  F  22.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 

1880,  Colonel  Macomb  was  charged  with,  and  has  completed,  the  fol- 
lowing : 
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1.  Bancocaa  Biver^from  the  Delaware  River  to  Pemherton,  Burlington 
County^  New  Jersei/.    (See  Appendix  F  16.) 

2.  Chester  and  Ridley  Greeks^  near  their  outlets  in  Delaware  River.  (See 
Appendixes  F  15  and  F  24.) 

3.  AppoquiniminJc  Creek,  Delaware.    (See  Appendix  F  23.) 

4.  Saint  Jones  Creek,  Kent  County,  Delaware,     (See  Appendix  F  17.) 

5.  Little  Creek,  Kent  County,  Delaware.    (See  Appendix  F  25.) 

6.  Christiana  River,  Delaware,  with  estimates  of  cost  of  procuring  a 
mean  depth  of  15  feet  from  railroad  bridge  to  the  mouth  of  the  river.  (See 
Appendix  F  9.) 

The  results  of  tbe  above  were  transmitted  to  Congress,  and  printed 
in  Hoase  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session. 

7.  Absecom  Inlet,  Atlantic  County,  New  Jersey.    (See  Appendix  F  26.) 

8.  Ice  harbor  at  the  head  of  Delaicare  Bay,  near  Morris  Listen's,  on 
Reedy  Island.    (For  preliminary  report  see  Appendix  F  27.) 

9.  Survey  of  Delaware  River. — The  chart  of  the  Delaware  from  Lis- 
ten's Point  to  League  Island  has  been  completed. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3,  18bl,  he  is  charged  with,  and  is  now  engaged  upon  the  following,  the 
results  of  which  will  be  duly  submitted  when  received : 

1.  Frankford  Creeks  fr^om  its  mouth  in  the  Delaicare  River  to  Frankford 
avenue. 

2.  Five-mile  Point,  above  Bridesburg,  Delaware  River. 

3.  Mouth  of  the  Mispillion,  Delaware. 

4.  Newton  Creek,  Camden  County,  from  Delaware  River  to  head  ofnavi- 
gation. 

5.  Mantua  Creek,  Gloucester  County,  from  Delaware  River  to  head  of 
navigation. 

6.  Maurice  River,  from  Delaware  Bay  to  Millville,  Cumberland  County, 

7.  Saletn  and  Cohansey  Creeks,  New  Jersey. 

8.  Murder  Kiln,  Delaware. 

9.  Delaware  River. 

10.  The  harbor  of  Delaware  Breakwater  and  entrance  thereto. 

11.  Indian  River,  in  the  state  of  Delaware,  from  its  mouth  toMillsborough. 

DIPBOVEMENT  OF  HARBORS  AND  RIVERS  ON  EASTERN  SHORE  OF 
CHESAPEAKE  BAY,  AND  OF  THE  SUSQUEHANNA,  BUSH,  AND  PATAPSCO 
RIVERS,  IN  MARYLAND,  ON  THE  WESTERN  SHORE;  OF  BROAD  CREEK, 
DELAWARE;  OF  JAMES  AND  APPOMATTOX  RIVERS  AND  ONANCOCK 
HARBOR,  VraaiNlA ;  OF  GREAT  KANAWHA,  ELK,  AND  SHENANPOAH 
BIVER9,  WEST  VIRGINIA ;  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIR- 
GINIA ;  AND  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA. 

Officer  in  charge,  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  E.  H.  Ruffner,  Corps  of  Engi- 
neers, since  September  21, 1880 ;  Capt.  Thomas  Turtle,  Corps  of  Engi- 
neers, during  the  year,  and  Lieut.  William  M.  Black,  Corps  of  Engineers, 
until  May  12,  1881. 

1.  Susquehanna  River,  near  Havre  de  Grace,  Maryland. — ^The  first  ap- 
propriation by  the  United  States  for  this  river  was  made  in  1852,  and 
an  examination  soon  after  showed  that  the  navigation  was  obstructed 
by  2  shoals  between  the  light-house  at  Havre  de  Grace  and  Spesutie 
Island,  upon  which  'there  were  respectively  depths  of  5  and  6  feet  at 
mean  low- water. 

The  originally  adopted  project  for  the  improvement  was  to  increase 
the  depth  by  dredging  to  12  feet  at  mean  low-water.  This  has  been 
9  E 
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done  several  times,  bat  sach  an  improvement  not  having  been  foond  to 
be  permanent,  it  was  proposed  by  the  ofl&cer  in  charge  in  1867  to  con- 
tract the  wat^-way  by  using  a  long  jetty  or  deflector,  commencing  nearly 
opposite  Havre  de  Grace.  This  idea  was  executed  in  1868  and  1869  to 
as  great  an  extent  as  the  limited  amount  of  funds  available  would  allow, 
and  the  effect  was  found  to  be  good.  To  make  a  permanent  improve- 
ment of  that  kind  will  require  the  exp^iditure  of  $50,000,  which  should 
be  all  given  in  one  sum. 

The  total  amount  expended  on  this  portion  of  the  river  up  to  June  30, 
1880,  was  $54,390.  At  that  date  very  little  had  been  done  on  the  river 
for  nearly  ten  years,  and  an  examination  showed  the  channel  to  bea^ain 
obstructed  by  lumps,  with  not  more  than  8  or  9  feet  on  them  at  low- 
water.  The  channel  was  cleared  again  by  dredging  to  a  depth  of  12 
feet  at  mean  low-water.  The  width  was  made  not  less  than  90  feet, 
except  where  the  depth  before  dredging  was  11  and  11^  feet,  and  at  such 
places  the  width  of  the  dredging  was  only  45  feet. 

Early  in  December,  1880,  a  number  of  the  old  "boom  cribs ^  above 
the  railroad  bridge  were  removed  by  dynamite  blasts,  at  an  expense  of 
less  than  $1,000.  There  has  been  also  much  work  done  at  the  light 
station  called  Donoho's  Battery,  for  the  purposes  of  the  United  States 
Commission  of  Fisheries,  in  the  propagation  of  shad  for  distribution  to 
various  parts  of  the  United  States. 

The  amount  expended  in  the  year  ending  June  30, 1881,  has  been 
$35,878.31. 

Some  improvement  of  the  channel  between  Havre  de  Grace  and  Port 
Deposit  is  desirable,  and  some  further  dredging  may  be  needed  below 
Havre  de  Grace.  Before  a  reliable  estimate  of  the  cost  of  this  proposed 
work  can  be  made  a  partial  resurvey  is  required.  A  special  report  wUl 
be  submitted  before  the  close  of  1881.  A  severe  ice-gorge  occurred  near 
Havre  de  Grace  in  February,  1881. 

July  1,  1880,  amonnt  available |28,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$43,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 35,678  31 

July  1, 1881,  amonnt  available -. 7,121  69 

(See  Appendix  G  1.) 

2.  Northeast  River,  Maryland. — The  town  of  Northeast  is  situated  on 
the  river  of  that  name,  about  5  miles  from  its  mouth.  The  river  empties 
into  Chesapeake  Bay,  nearly  opposite  the  mouth  of  the  Susquehanna,  at 
Havre  de  Grace.  The  town  is  also  on  the  Philadelphia,  Wilmin^on 
and  Baltimore  Railroad,  about  midway  between  Philadelphia  and  Bal- 
timore. The  two  streams.  Great  and  Little  Kortlieast,  unite  here  to 
form  tiie  Northeast  River. 

The  river  at  the  town  has  a  width  of  about  150  feet.  The  first  survey 
by  the  Engineer  Department  was  made  in  1872,  when  there  was  found 
at  the  town  a  depth  of  6  or  7  feet  at  mean  low-water ;  but  access  by- 
vessels  of  any  size  was  prevented  by  shoals  below,  upon  which  the 
depth  was  only  2  feet  or  even  less. 

The  project  adopted  for  the  improvement  of  this  river  was  to  dredge 
a  channel,  60  feet  wide  at  bottom  with  a  ruling  depth  of  5  feet  at  mean 
low- water,  from  the  5-foot  curve  near  the  mouth  of  the  river  to  North- 
east, and  making  a  turning  basin  in  front  of  the  wharf  about  120  feet 
square.  This  work  was  done  in  the  autumn  of  1872  and  tiie  spring  of 
1873.    The  amount  expen4ed  up  to  June  30, 1880,  was  (10,000. 
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By  directioD  of  Congress  a  re-examination  of  the  river  was  made  in 
October,  1879.  The  channel  was  fonnd  to  have  stood  pretty  well,  al- 
thoagh  some  deposition  had  taken  place  in  it.  It  was  redredged  to  a 
depth  of  5^  to  6  feet  at  mean  low-water,  and  the  turning  basin  near  town 
was  made  larger  and  deeper.  The  amount  expended  in  the  year  ending 
June  30, 1881,  was  $5,499.62. 

As  well  as  can  be  ascertained,  the  work  done  up  to  this  time  seems 
to  give  satisfaction  and  to  suffice  for  the  commerce  of  which  this  small 
stream  is  the  avenue. 

Ko  new  appropriation  is  recommended. 

Jnly  1, 1880,  amount  available .* $5,500  00 

Jaly  1. 1881  y  amooDt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 5,499  62 

I       < 
July  1,1861,  amount  available 38 

(See  Appendix  G  2.) 

3.  £2il;i^tver,jtfai^2am2.— The  first  appropriation  by  the  United  States 
for  this  river  was  in  1874,  previous  to  which  the  channel  in  some  places 
was  not  over  12  inches  deep  at  low- water,  with  an  average  rise  of  tide  of 
only  about  2^  f^t.  In  much  of  the  river,  however,  the  depth  was  great, 
in  some  places  being  not  less  than  24  feet.  The  width  near  the  town 
of  Elkton  is  100  feet^  and  for  2J  miles  below  averaged  about  200  feet. 
The  width  increases  to  f  of  a  mile  at  the  mouth,  which  is  16  miles  below 
Elkton. 

The  plan  originally  adoptedfor  the  improvement  was  the  l^uilding  of  a 
dike  900  feet  long,  on  the  right  bank  of  the  stream,  beginning  about. 
1,100  feet  below  the  bridge  at  the  town ;  a  channel  was  also  dredged,  40 
feet  wide  at  bottom  and  6  feet  deep  at  low- water,  from  the  town  to  a 
piMot  about  a  i  mile  below ;  a  basin  was  also  excavated  near  the  town 
to  enable  steamboats  to  turn  in.  The  amount  expended  up  to  June  30, 
1880,  was  $10,000,  with  the  result^  stated  above. 

After  1875  no  appropriation  was  made  until  June  14, 1880.  An  exami- 
nation of  the  river  immediately  thereafter  showed  some  shoaling  in  the 
basin  mid  dredged  channel.  A  contract  was  made  for  further  work. 
In  the  year  ending  June  30, 1881,  $4,814.49  had  been  expended,  and  with 
the  following  results :  Beginning  at  a  point  1  mile  below  the  bridge,  an 
excavation  had  been  made  up  stream  60  feet  wide  and  7  feet  deep  at 
mean  low-water  for  a  distance  of  1,660  feet,  and  a  cut  40  feet  wide  and 
S  feet  deep  carried  still  farther  to  a  point  4,300  feet  from  the  point  of 
beginning. 

After  work  under  existing  contracts  is  ended,  which  will  exhaust  ap- 
propriations now  available,  there  will  be  required,  in  order  to  complete 
the  existing  project,  viz,  to  dredge  a  channel  75  feet  wide  and  8  feet  deep 
at  mean  low- water  up  to  the  town  of  Elkton.  with  a  turning  basin  at  the 
wharves,  the  removal  of  36,000  cubic  yards  of  material,  the  cost  of  which, 
It  the  last  contract  price,  will  be  $12,000. 

The  dike  below  the  town  is  also  quite  dilapidated,  and  will  soon  require 
extensive  repairs  or  entire  renewal  at  a  cost  of  $1,500.  An  old  crib  or 
hoik  necu*  Frenchtown  should  be  removed,  at  a  probable  cost  of  $100. 
Total  to  complete  existing  project,  $13,600,  which  should  be  given  in 
one  appropriation. 

No  improvement  of  this  kind  is  x>ermanent.  All  such  require  repairsL 
like  streets,  roads,  &c.  It  is  supposed  that  $1,500  per  annum  woula 
niBce  for  such  repairs. 

The  trade  on  the  river  is  yet  small,  but  it  is  expected  by  the  community 
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interested  to  increase  materially  when  the  improvement  is  completed  as 
projected. 

JiUy  1,  1880,  amount  available $10,000  00 

AmoQDt  appropriated  by  act  approred  March  3, 1881 5, 000  00 

$15,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1680 4,632  65 

July  1,  1881,  outstanding  liabilities 181  84 

4,814  49 

July  1,  1881,  amount  available 10,185  51 

Amount  (estimated)  required  for  completion  of  existing  project 13, 600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     13, 600  00 

(See  Appendix  G  3.) 

4.  Chester  River ^  Maryland^  from  Sprxfs  Landing  to  Crumpton. — This 
portion  of  Chester  River  is  only  2  miles  long.  It  is  on  the  eastern  shore 
of  Maryland,  nearly  opposite  the  city  of  Baltimore.  Seven  feet  of  water 
can  be  carried  at  all  stages  of  the  tide  to  Spry's  Landing,  which  is  7 
miles  above  Chestertown,  the  most  important  town  in  that  section. 
From  Spry's  Landing  to  Crumpton  only  6^  feet  can  be  carried  at  high- 
water.  The  range  of  the  tide  in  that  part  of  the  river  is  about  2  feet. 
The  bridge  at  Crumpton  is  somewhat  of  an  obstruction  to  navigation, 
the  width  of  the  draw  being  but  37 J  feet  Above  Crumpton  the  chan- 
nel is  narrow  and  considerably  more  shallow  than  below. 

A  report  to  Congress  relative  to  this  river  was  made  early  in  the  ses- 
sion of  18dQ-'8I.  Estimates  were  presented  for  making  a  channel  8  feet 
,  deep  at  mean  low- water,  and  with  widths  respectively  of  100  and  120 
feet,  which  amounted  to  $11,000  and  $13,000.  An  appropriation  of 
$6,500  was  given  March  3, 1881. 

A  contract  has  been  made  for  its  expenditure,  the  width  of  the  chan- 
nel being  limited  to  about  80  feet.  The  width  will  be  increased  and  the 
navigation  to  that  extent  improved  if  more  money  be  granted  by  Con- 
gress. 

Chester  River  separates  the  counties  of  Kent  and  Queen  Anne,  both 
of  which  are  naturally  rich  and  fruitful,  producing  large  amounts  of 
grainand  fruit.  The  river  is  thenatural  route  of  these  products  to  a  mar- 
ket. Its  improvement  would  doubtless  increase  the  production  of  these 
crops  and  facilitate  their  movement. 

Besides  two  regular  lines  of  passenger  and  freight  steamers  between 
Baltimore  and  Crumpton,  and  several  sailing  vessels  which  carry  freight, 
there  are  other  steamers  and  sailing  vessels  making  occasional  Hips  in 
busy  seasons. 

Amount  appropriated  by  act  approved  March  3, 18«1 |6,500  00 

July  1,  18«1,  amount  available 6,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500  00 

Amount  that  can  be  profitably  ezpenaed  in  fiscal  year  ending  June  30, 1883 .     6, 500  00 

(See  Api>endix  G  4.) 

6.  Chester  Ri^er  at  Kent  Island  Narrows,  Jfaryland.— Nothing  has 
been  done  at  this  locality  since  September,  1877.  Kent  Island  Narrows 
formerly,  as  it  does  now,  connected  Eastern  Bay  with  Chester  Kiver, 
and  separated  Kent  Island  from  the  mainland.  Some  sixty  years  ago 
a  close  causeway  was  constructed  at  the  narrowest  part,  under  the 
authority  of  the  State  of  Maryland,  thus  connecting  the  island  with  the 
mainland  and  interrupting  navigation  through  the  narrows.    It  is  re- 
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ported  tbat  vessels  drawing  7  or  8  feet  passed  through  this  water- w'ay 
before  the  constructiou  of  the  causeway. 

The  first  appropriation  for  the  restoration  of  this  navigation  by  the 
United  States  was  made  in  March,  1873,  $15,000,  and  the  project  was  to 
make  a  channel  7  feet  deep  at  mean  low-water,  100  feet  wide. 

The  Secretary  of  War  decided  not  to  proceed  with  the  work  until  the 
law  authorizing  the  maintenance  of  the  causeway  should  be  repealed  and 
a  bridge  be  substituted  therefor  with  a  draw  not  less  than  60  feet  in 
width.  These  conditions  were,  after  much  delay,  complied  with,  and  the 
work  of  the  United  States  was  begun  May,  1875.  The  project  was  finally 
completed  essentially,  but  the  width  of  the  cut  was  made  only  about  80 
feet  CD  the  Eastern  Bay  side,  and  of  the  same  width  for  a  small  part  of  the 
Chester  River  side.  The  disturbance  of  the  routine  to  which  the  tidal 
cairents  had  been  so  long  accustomed  by  this  opening  of  the  causeway 
caused  some  scour  and  some  deposition  where  they  had  not  been  entirely 
expected,  but  the  project  was  successfully  carried  out. 

The  passage  is  now  used,  to  a  considerable  extent,  by  sailing  vessels. 
It  is,  however,  rarely  used  by  steamers,  though  it  is  believed  to  be  of 
ample  dimensions  for  the  accommodation  of  the  class  for  which  it  was 
designed. 

The  total  of  the  appropriations  for  this,  work  is  $28,000,  of  which  a 
balance  of  $2,581.45  remains  in  hand.  A  resurvey  was  made  in  the 
spring  of  1880.  There  is  no  need  existing  at  present  for  pending  the 
available  balance. 

Joly  1,  1880,  amount  available |2,581  45 

July  1,  l«c<l,  amount  available 2,581  45 

(See  Appendix  G  5.) 

6.  Harbor  of  Queenstown^  Maryland, — This  harbor  is  on  the  eastern 
shore  of  Maryland,  nearly  opposite  the  city  of  Baltimore,  looking  down 
the  Patapsco  Eiver.  Though  small,  originally  it  was  quite  commodious 
and  had  an  average  depth  at  mean  low-water  of  9J  feet.  The  channel 
connecting  the  harbor  with  Chester  Eiver  was  narrow,  crooked,  and  with 
no  greater  average  depth  than  6  feet. 

The  original  project  of  improvement,  adopted  in  1871,  was  to  widen 
the  channel  to  100  feet,  to  decrease  the  curvature  of  bends,  and  to  deepen 
it  to  8  feet  at  mean  low-water,  nothing  being  deemed  necessary  in  the 
harbor  proper.  This  was  accomplished  in  December,  1872,  with  an 
expenditure  of  $11,000.  In  March,  1879,  an  additional  appropriation  of 
t3,000  was  made,  which  was  expended  partly  in  redredgiug  the  channel 
to  8  feet  at  mean  low- water  at  a  few  points  where  some  deposition  had 
taken  place,  but  chiefly  in  still  further  reduction  of  curves.  This  work 
wag  completed  August  16, 1880.  The  material  dredged  was  partly  hard 
sand  and  partly  a  tough,  light-colored  clay. 

The  total  amount  exx>ended  on  this  harbor  to  June  30,  1880,  was 
♦11,101.44. 

The  amount  expended  in  the  year  ending  June  30, 1881,  was  $2,898.56. 

The  harbor  and  channel  are  now  in  good  condition  according  to  the 
plan  indicated  above.  'So  appropriation  is  needed  for  the  tiscal  year 
ending  June  30, 1883. 

Jily  1, 1880,  amount  available $2,898  §6 

J»ly  1, 1881,  amount  eifpended  daring  fiscal  year,  exclusive  of  outstanding 
KabiUtiesJnly  1,  1880 2,898  56 

(See  Appendix  G  6.) 
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7.  Pata^soo  River^  Baltimore^  Marylcmd. — ^By  natare  the  channel  of 
approach  to  Baltimore  had  in  it  some  places  with  not  more  than  16  or  17 
feet  at  mean  low- water.  This  dei>th  was  increased  at  high- water  by  18 
inches.  The  commerce  of  Baltimore  was  therefore  of  necessity  carried 
on  in  vessels  of  rather  small  size. 

The  project  of  improvement  at  first  adopted,  and  commenced  in  Octo- 
ber, 1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low- 
water,  with  a  width  of  150  feet.  Little  was  done  before  the  late  war, 
but  afterwards  these  dimensions  were  increased,  a  depth  of  24  feet  at 
mean  low- water  being  determined  upon,  with  a  width  of  channel  rang- 
ing from  250  to  400  feet.  This  channel  was  completed  in  1874,  important 
changes  of  position  having  been  given  to  a  portion  of  it,  by  which  the 
distance  was  materially  lessened  and  the  expense  of  maintenance  de- 
creased. The  object  of  this  improvement  was  to  permit  the  approach 
to  Baltimore  at  mean  low-water  of  vessels  drawing  from  22J  to  23  feet, 
and  at  ordinary  high- water  of  vessels  drawing  24  or  24J  feet. 

Up  to  June  30,  '1880,  the  United  States  had  expended  $1,042,854.59, 
with  the  results  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Marvland,  chiefly  the  former,  had  contributed  to  the  same  object 
$534,000. 

All  that  has  been  done  in  the  year  ending  June  30, 1881,  has  been 
the  widening  of  the  upper  end  of  the  channel,  near  Fort  McHenry,  which 
was  commenced  May  1,  1880,  was  in  progress  at  the  date  of  the  last 
annual  report,  and  was  completed  in  October,  1880.  The  contractors 
removed  181,930  cubic  yards  of  material  at  a  cost  of  18.7  cents  per  cubic 
yard. 

Upon  a  call  from  Congress  for  information  as  to  the  cost  of  increas- 
ing the  depth  of  the  channel  to  27  feet  at  mean  low-water,  a  report  was 
made  in  January,  1881.  The  estimated  cost. amounted  to  $1,250,000. 
Congress  sanctioned  this  step  forward  in  the  improvement  in  express 
terms  in  the  river  and  harbor  act  of  March  3, 1881,  and  appropriated 
$150,000  for  commencing  it.  While  this  increase  of  depth  is  being  had, 
an  important  change  wfll  be  made  in  the  position  of  a  part  of  the  chan- 
nel, by  which  the  distance  will  be  again  lessened  and  the  cost  of  mainte- 
nance decreased. 

To  complete  this  improvement  in  the  shortest  possible  time  would  be 
true  economy.  All  the  advantages  of  the  improvement  can  only  be  had. 
when  it  is  completed. 

The  longer  the  time  given  to  the  work,  the  longer  will  Baltimore  be 
kept  waiting  for  what  her  commerce  seems  to  need  at  once. 

The  longer  the  time  given  to  the  work,  the  longer  will  the  existing 
commerce  be  vexed  by  the  presence  of  many  dredges  working  in  the 
channel,  for  while  these  machines  are  deepening  the  channel,  they  must 
be  in  it  and  more  or  less  in  the  way  of  passing  vessels. 

The  work  is  under  contract  as  far  as  the  funds  available  will  allow. 

The  increase  iil  the  importance  of  Baltimore  as  a  place  of  export  and 
import  is  a  matter  generally  known.  For  full  particulars  as  to  these 
points,  reference  is  requested  to  the  statement  made  in  a  communication 
from  Hon.  J.  L.  Thomas,  collector,  appended  to  the  report  of  the  officer 
in  charge  of  the  improvement. 

The  following  facts  are,  however,  given,  taken  from  the  last  published 
annual  report  of  the  Chief  of  the  Bureau  of  Statistics : 

In  the  value  of  the  imports  and  exports  of  merchaudise  into  and  from 
the  United  States  duriog  the  year  ending  June  30, 1880,.  Baltimore  had 
the  fourth  rank. 
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In  the  amoant  of  dattes  collected  on  imported  merchandise  during  the 
same  year,  Baltimore  was  fifth. 

In  amount  of  tonnage  entered  daring  the  same  year,  Baltimore  was 
second  only  to  New  York. 

In  the  number  of  immigrants  received  during  the  same  year,  Balti- 
more was  fifth. 

In  the  amount  of  tonnage  cleared  in  the  same  year,  Baltimore  was 
second  only  to  New  York. 

July  1,  1880,  amount  available : $218,975  41 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

$368,975  41 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing  liabilities  July  1,  1880 46,258  31 

July  1,  1880,  amount  available *  322,717  10 

Amount  (estimated)  required  for  completion  of  existinff  project 900, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  uue,  30, 1883    900, 000  00 

•   (See  Appendix  G  7.) 

8.  Harbpr  of  Annapolis^  Maryland, — ^There  are  two  bars  with  not  more 
than  18J  feet  on  them  at  mean  low- water,  which  prevent  very  large 
ships  from  passing  into  the  deeper  water  (24  feet  and  more)  of  the  Sev- 
ern River,  just  abreast  of  the  Naval  Academy.  The  commerce  of  Annap- 
olis is  small.  Its  importance  arises  mainly  from  its  being  the  seat  of 
the  Naval  Academy,  and  from  its  strategic  relations  to  &e  capital  of 
the  nation. 

The  project  adopted  for  the  improvement  of  the  harbor  and  the  en- 
trance to  it  has  been  the  creation,  by  dredging,  of  a  chanel  24  feet  deep 
at  mean  low-water,  with  a  minimum  width  of  150  feet.  The  rise  of  the 
tide  is  only  about  I  foot.  * 

The  cost  of  this  improvement  has  been  estimated  to  be  $66,000. 

Two  appropriations  have  been  made,  one  of  $5,000,  June  14, 1880,  the 
other,  also  of  $5,000,  March  3, 1881.  As  the  expenditure  of  $10,000 
would  not  effect  any  substantial  improvement,  it  has  been  decided  to 
await  further  action  of  Congress  in  this  case. 

If  any  additional  appropriation  be  made,  it  should  be  for  the  balance 
required  to  complete  the  estimate  for  the  channel  150  feet  wide,  24  feet 
deep,  $56,000. 

July  1,  1880,  amount  available - $5,000  00 

Amount  ai)propriated  by  act  approved  March  3,  1881 5,000  00 

110,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  ejcclusive  of  outstanding 
liabilities  July  1,  1880, 794  08 

July  1,  1881,  amount  available 9,205  98 

Amount  (estimated)  required  for  completion  of  existing  project 56, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    56, 000  00 

(See  Api)endix  G  8.) 

9.  Clioptank  River,  between  Denton  and  Oreensborough,  Maryland. — This 
portion  of  the  Choptauk  Eiver  is  about  8  miles  in  length,  in  Caroline 
County,  on  the  eastern  shore  of  Maryland,  opposite  Annapolis,  on  the 
western  shore,  and  midway-  between  Chesapeake  and  Delaware  bays. 
About  9  or  10  feet  of  water  (except  at  one  point)  can  be  found  at  mean 
low-water  as  high  as  Denton,  where  the  mean  rise  of  tide  is  about  2 
feet.  The  width  at  Denton  is  200  feet,  at  Greeusborough  160  feet,  but  is 
very  variable  between  those  two  points,  being  in  one  place  650  feet. 
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The  depth  is  also  very  variable.  There  are  stretches  with  8,  7,  or  6 
feet  at  low- water,  but  there  are  numerous  and  extensive  shoals  with 
but  4,  3,  or  even  2  feet  at  mean  low- water.  There  is  a  bridge  at  Den- 
ton, and  one  3.J  or  4  miles  below.  These  have  draws  in  them  about  60 
feet  wide. 

The  estimate  submitted  to  Congress  at  the  session  of  1879-'80  was 
for  an  8-feet  low-water  channel,  75  feet  wide,  $79,000.  It  was  stated, 
however,  that  the  cost  would  be  much  reduced  if  the  depth  was  kept  at 
7  feet. 

Congress  appropriated  $5,000  June  14, 1880.  A  re-examination  of 
the  river  showed  that  a  6feet  low- water  channel,  75  feet  wide,  from  Pas- 
sapee's  Landing  to  Case's  Wharf,  near  Greensborough,  could  be  made 
for  $40,000.  It  was  concluded  to  begin  the  dredging  of  such  a  channel. 
Proposals  were  called  for  by  advertisement  and  a  contract  entered  into 
for  the  work.  Another  appropriation  of  $5,000  was  mu^^^  March  3, 1881, 
which  is  also  tinder  contract.  It  is  expected  that  both  will  be  exhausted 
in  1881  in  dredging  about  1?  miles  in  length  of  the  proposed  channel, 
beginning  at  a  point  about  400  feet  above  Carj's  Wharf.  Nothing  was- 
expended  up  to  June  30, 1880.  The  amount  expended  up  to  June  30, 1881, 
was  $331.69. 

If  Congress  should  make  another  appropriation,  it  will  be  expended 
in  continuing  the  work  already  begun,  as  explained  above.  True  econ- 
omy in  works  of  this  class  would  induce  the  appropriation  at  once  of 
the  whole  sum  needed,  if  no  other  interests  had  to  be  considered. 

Denton  has  about  500  or  600  inhabitants.  Greensborough  is  a  little 
larger.  Both  are  thriving  towns.  The  articles  of  shipment  by  the  river 
are  chiefly  grain,  lumber,  and  fruit,  which  occupy  two  lines  of  steamers 
toBaltimore  from  Denton  and  some  small  sailing  vessels.  It  is  expected 
that  the  improvement  of  the  river  to  Greensborough  would  greatly 
increase  the  trade. 

July  1, 1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 331  69 

July  1,  1881,  amount  available 9,6i*»8  31 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .'    10, 000  00 

(See  Appendix  G  9.) 

10.  Secretary  Creek^  Maryland, — Secretary  Creek  is  a  short  stream, 
tributary  to  the  Choptank  Eiver^  which  it  enters  about  21  miles  from  its 
mouth.  The  whole  length  is  not  much  over  3  miles.  It  is  the  water 
outlet  for  the  trade  of  the  town  of  East  New  Market  and  a  surrounding 
country,  fertile  and  thickly  settled,  of  about  80  square  miles.  Before 
1877  not  more  than  4  or  5  feet  of  water,  perhaps  not  so  much,  could  be 
carried  up  to  the  town  whaif.  In  that  year  a  fund  was  raised  by  sub- 
scription, and  between  $4,000  and  $5,000  were  spent  in  dredging  to  a 
depth  of  7  or  8  feet  at  low- water.  Not  as  much  dredging  could  be  done 
as  seemed  required  by  the  trade  on  the  creeks,  and  the  channel  wa«  left 
still  quite  crooked  and  difficult  of  navigation. 

Under  the  order  of  Congress,  a  survey  of  this  creek  was  made  in  Sep- 
tember,  1879,  and  estimates  presented  for  channels  of  7  and  8  feet  depth 
at  mean  low-water,  and  of  widths,  respectively,  of  75  and  100  feet. 

The  first  appropriation  was  of  $3,000,  June  14, 1880,  of  which  nothing 
was  expended  up  to  June  30, 1880.    A  second  appropriation  of  $3,000 
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was  made  March  3, 1881.  The  result  of  the  expenditure  of  these  two 
appropriatiouH,  which  wa8  completed  in  May,  1881,  was  the  excavation 
of  a  channel  7  feet  deep  at  mean  low-water  and  not  less  than  100  feet 
wide  at  any  point.  The  curvature  of  the  bends  was  also  made  much 
less,  and  the  navigation  of  the  sti^eam  much  facilitated.  A  turning- 
basin  was  also  dredged  near  the  upper  wharf.  The  amount  exi^ended 
daring  the  year  ending  June  30,  1881,  has  been  $5,806.24. 

There  is  a  daily  line  of  steamers  connecting  this  locality  with  Balti- 
more. There  are  also  several  small  sailing-vessels  trading  to  Baltimore 
and  elsewhere.  Besides  the  regular  steamers,  others  enter  the  creek 
occasionally.  The  shipments  of  grain  are  considerable,  as  well  as  the 
retam  freights  from  Baltimore. 

Baring  the  fruit  season  the  business  is  very  heavy. 

Joly  1,  I8ri0,  amouut  available ^,000  00 

Anoant  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6, 000  00 

July  1,  1881,  amonnt  expended  during  fiscal  year,  exclnsive  of  outstanding 
liabilities  JiUy  1,  1880 .* 5,806  24 

Jnly  I,  1881,  amonnt  available 193  76 

(See  Appendix  G  10.) 

11.  Harbor  of  Cambridge^  Mat^yland, — The  town  of  Cambridge,  the 
county  seat  of  Dorchester  County,  is  situated  about  18  miles  from  the 
month  of  the  Choptank  River,  on  the  eastern  shore  of  the  Chesapeake, 
about  70  miles  from  the  city  of  Baltimore.  Communication  with  Balti- 
more is  maintained  by  two  lines  of  steamboats.  The  town  is  also  the 
terminus  of  the  Dorchester  and  Delaware  Railroad,  which  connects  it 
with  the  milroad  system  of  Delaware  and  brings  it  into  direct  and 
apewly  commnnication  by  rail  with  the  principal  cities  of  the  Middle 
Atlantic  region. 

The  original  survey  by  the  Engineer  Department  was  made  in  Octo- 
ber, 1870,  which  showed  the  harbor  and  the  entrance  to  it  from  the 
Choptank  River  to  be  very  shoal.  The  citizens  of  the  place  had  pre- 
viously endeavored  to  improve  the  harbor  themselves,  but  they  had  not 
money  enough,  and  what  they  did  amounted  to  little  in  the  way  of  per- 
manent improvement. 

The  plan  of  improvement  carried  out  by  the  Engineer  Department 
has  been  to  make  a  channel  from  the  deep  water  of  the  Choptank  to  the 
railroad  Vharf  in  the  inner  harbor,  and  to  increase  the  dimensions  of 
that  harbor,  the  outer  channel  to  be  not  less  than  100  feet  wide,  and  the 
depth  of  all  the  dredging  lo  be  8  feet  at  mean  low-water.  The  plan  was 
completed  in  March,  1879.  The  amount  expended  up  to  June  30, 1880, 
iras  $29,801.90. 

The  last  resurvey  of  the  harbor  and  its  approaches  was  made  in 
March,  1880,  when  their  condition  was  found  to  be  good.  The  balance 
of  former  appropriations,  $2,698.10,  is  held  in  reserve  for  expenditure 
when  a  necessity  therefor  may  arise. 

The  Choptank  is  a  tine  river;  20  feet  water  can  easily  be  carried  for 
flome  distance  above  Cambridge.  The  town  has  considerable  advantages 
for  shipbuilding,  and  has  engaged  to  some  extent  in  that  business. 

The  western  terminus  of  a  favorable  route  for  the  proposed  ship- 
canal  between  Chesax>eake  and  Delaware  ba^  is  on  Ferry  Creek,  a 
tributary  of  the  Choptank,  very  near  Cambridge. 

Some  of  the  leading  citizens  of  the  town  are  desirous  to  have  more 
enlargement  of  the  harbor,  and  its  approaches.  The  necessity  of  this 
can  only  be  judged  of  when  a  resurvey  is  made,  which  is  expected  to  be 
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andertak^D  before  the  meeting  of  Congress.    The  results  will  be  com- 
monioated  in  a  special  report  if  required. 

July  1,  1880,  amount  available $2,698  10 

July  1,  1881,  amount  available 2,698  )0 

•  (See  Appendix  G  11.) 

12.  Treadhaven  Creek^  Maryland. — This  stream  is  one  of  the  tributaries 
of  the  Choptank  Kiver.  Up  to  Easton  Point,  the  head  of  navigation, 
the  least  depth  was  by  nature  about  7  feet  at  mean  low-water  in  the 
channel.  This  was  for  a  short  sjiace  near  Easton  Point.  Generally  there 
was  a  depth  of  8  to  8J  feet  at  mean  low- water,  but  the  channel  was  quite 
intricate  and  narrow  in  some  places. 

In  the  first  report  on  this  creek  estimates  were  submitted  for  channels 
of  7  and  8  feet  in  depth  at  mean  low- water,  and  of  the  widths  of  100, 150, 
and  200  feet  from  the  8-feet  water  near  the  mouth  to  Easton  Point.  The 
first  appropriation  was  made  June  14, 1880,  $3,000,  and  a  second  of  the 
same  amount.  With  them  a  channel  has  been  dredged,  nowhere  less 
than  150  feet  in  width,  and  of  a  depth  of  8  feet  at  mean  low-water,  up 
to  the  wharves  at  Easton  Point,  which  is  the  landing  for  the  town  of 
Easton  and  really  a  part  of  it. 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 3,016  34 

July  1,  1881,  amount  available 2,983  66 

(See  Appendix  G  12.) 

13.  Water  passage  between  DeaVs  Island  and  Little  DeaVs  Island^  Mary- 
land.— These  islands  are  on  the  eastern  side  of  Chesapeake  Bay,  quite 
near  the  mainland,  just  off  the  mouth  of  Manokin  River,  and  opposite 
the  inside  entrance  of  Holland's  Straits.  They  are  nearly  opposite,  but 
a  little  above,  the  mouth  of  the  Potomac  River. 

The  "water  passage''  between  the  two  islands  is  usually  called  the 
Lower  Thoroughfare,  to  distinguish  it  from  the  u])per  passage,  which 
separates  the  upper  island  from  the  mainland.  Many  persons  consider 
the  upper  passage  more  important  and  worthy  of  improvement  than  the 
lower.  Congress  directed  a  survey  of  the  lower  passage  in  June,  1880, 
which  was  made  in  October,  1880.  , 

A  survey  of  the  upper  passage  was  directed  March  3,  1881,  and  will 
be  made  before  the  meeting  of  Congress  in  regular  session. 

The  passage  at  its  western  end  is  abont  3,000  feet  wide.  At  the  nar- 
rowest point  it  is  about  GOO  feet  wide.  The  channel  itself  is  much  nar- 
rower. -The  depth  at  one  part  of  it  is  for  some  distance  not  greater  than 
2i  feet.  The  thoroughfare  is  only  navigable  for  small  vessels,  which 
can  pass  through  it  upon  the  higher  stages  of  the  tide. 

It  was  estimated  that  to  dredge  a  channel  100  feet  wide-  a*1id  7  feet 
deep,  at  mean  low-water,  from  Tangier  Sound  along  by  the  wharves  of 
Daniel  and  of  Vetra  &  Son  (the  only  wharves  thereabout),  with  a 
turningbasin  at  the  upper  end,  would  cost  about  $10,000;  and  to  give 
the  channel  such  protection  as  to  make  it  probablv  permament  would 
cost  $20,000  more.  ^ 

The  first  appropriation  was  made  March  3,  1881,  $5,000.  A  contract 
has  been  entered  into  for  dredging  a  channel  with  a  depth  of  6  feet  at 
mean  low- water  from  the  mouth  of  the  thoroughfare,  a  distance  of  about 
one-half  a  mile,  to  a  point  opposite  Daniel's  Wharf,  with  a  turning-basin 
at  the  upper  end  200  feet  square.  ^ 
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To  complete  the  dredging  as  projected  will  require  an  additional 
appropriation  of  $5,000.  The  fact  should  not  be  overlooked,  however^ 
that  to  give  permanence  to  the  improvement  will  necessitate  the  imme- 
diate expjenditure  of  $20,000  more. 

The  principal  occupation  of  the  people  interested  in  this  improvement 
is  taking  oysters,  which  is  carried  on  by  quite  a  number  of  schooners, 
doops,  and  canoes.  Along  the  west  coast  of  these  islands  no  harbors 
exist  other  than  the  two  thoroughfares  mentioned,  and  these  are  avail- 
able only  for  smaller  craft.  Larger  vessels,  such  as  schooners  and 
sloops,  having  no  protection  from  westward  storms,  are  frequently 
beached  and  sometimes  wrecked  by  sudden  gales. 

Amount  appropriated  by  act  approved  March  3, 1881 ^,000  00 

July  1, 18c)l,  amount  available 5,000  00 

AiDOUDt  (estimated)  required  for  completion  of  existing  ^uroject 5, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 18b3 .    5, 000  00 

(See  Appendix  G 13.) 

14.  Broad  Creekj  Delaware^  from  its  mouth  to  Laurel. — The  head  wa- 
ters of  this  creek  are  near  the  Cypress  Swamp  in  Southern  Delaware. 
It  has  a  westerly  course  from  Laurel,  emptying  into  the  Nanticoke  about 
5  miles  above  the  forks  and  about  6  miles  below  Seaford,  Del.  The 
The  distance  from  Laurel,  the  head  of  tide- water,  to  the  mouth  of  the 
creek,  is  about  7  miles. 

From  the  mouth  of  the  creek  to  Portsrille,  a  landing  about  4  miles 
below  Laurel,  there  are  not  less  than  10  feet  at  mean  low- water,  and  the 
rise  of  the  tide  is  about  3  feet.  This  depth  is  somewhat  more  than  can 
be  carried  up  the  Nanticoke  to  the  mouth  of  the  creek.  There  is  one 
point  on  the  Nanticoke  below  where  there  are  but  8J  or  9  feet  at  low- 
water.  There  is  but  one  other  landing  of  any  importlmce  on  the  creek, 
Louisville,  which  is  about  a  mile  above  Portsville.  Louisville  is  the 
present  head  of  navigation  for  vessels  of  any  size;  it  is  a  small  town  of 
about  300  inhabitants;  its  principal  business  is  repairing  and  fitting 
oat  vessels  owned  on  and  trading  from  the  creek.  PortsvUle  is  a  smaU 
village  with  less  than  100  inhabitants. 

Broad  Creek  is  crossed  at  Laurel  by  the  railroad  bridge,  an  ordinary 
trestle  bridge  without  a  draw,  but  with  a  span  of  35  feet  for  the  passage 
of  lighterHand  smail  boats,  having  a  clear  height  of  18  feet  above  the 
water,  l^he  county  bridge,  1,600  feet  above  the  railroad,  is  also  a  trestle 
bridge  without  a  draw.  There  are  no  other  bridges  on  the  stream  be- 
low Laurel. 

From  Portsville  to  about  1  mile  above  Louisville  there  is  an  available 
depth  of  7  feet  at  mean  low- water,  the  channel  in  some  places  being  not 
oyer  50  feet  wide.  In  this  portion  the  width  of  the  creek  varies  from 
150  to  275  feet,  but  there  are  several  sharp  changes  of  direction  which 
are  unfavorable  for  free  navigation.  The  remainder  of  the  creek,  so 
fitf  up  as  Laurel,  is  very  shoal,  the  depth  decreasing  rapidly  to  3,  2, 1, 
and  I  feet  and  eveu  less. 

It  was  estimated  by  the  officer  in  charge  of  the  work  $46,500  would 
be  required  for  dredging  alone,  to  make  a  channel  7  feet  deep  at  mean 
low-water  and  60  feet  wide,  and  this  should  be  increased  to  $60,000,  if 
contraction  of  the  water-way  were  attempted  by  wing-dams  and  training- 
walls.  The  sum  of  $5,000  having  been  appropria^  June  14, 1880,  it 
was  decided  to  excavate  a  channel  20  feet  wide  4  feet  deep  at  mean  low- 
water,  extending  from  the  railroad  bridge  at  Laurel  to  a  point  below 
Big  Mills,  a  distance  of  5,373  feet,  following  the  south  side  of  the  pro- 
posed deeper  channel.    The  work  was  advertised,  but  the  bids  received 
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were  too  high  and  were  rejected.  The  work  was  again  advertised,  with 
the  same  result. 

A  new  appropriation  of  $10,000  was  granted  March  3,  1881.  More 
money  being  thus  available,  it  was  decided  to  attempt  to  excavate  a 
channel  32  feet  wide,  0  feet  delep  at  mean  low- water,  from  the  bridge 
at  Laurel,  following  the  south  side  of  the  proposed  channel  for  6,500  feet. 
This  work  has  been  i)laced  under  contract  and  will  be  prosecuted  as 
rapidly  as  possible. 

It  is  estimated  that  $10,000  can  be  expended  in  the  fiscal  year  ending 
June  30,  1883,  with  as  much  benefit  and  advantage  as  from  the  appro- 
priations already  made  by  Congress  for  this  creek.  Its  commercial  con- 
dition and  prospects  appear  from  the  printed  statements  in  the  Annual 
Report  of  1880,  pages  640,  641,  642,  and  643. 

July  1,  1880,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000, 00 

$15,000  00 

July  1,  1881 »  amount  expended  during  fiscal  year  exclusive  of  outstand- 
ing liabilities  July  1,  1880 89  58 

July  1,  1881,  amount  available 14,910  42 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  00 

(See  Appendix  G  14.) 

16.  Wicomico  River^  Maryland. — The  natural  channel  of  this  rirer, 
for  some  distance  below  the  town  of  Salisbury,  was  quite  crooked  and 
narrow,  and  at  the  shoalest  places  did  not  afford  more  than  a  few  inches 
of  water  at  low-tide.  Much  injury  had  also  been  done  by  the  saw-mills 
pouring  their  dust  into  it.  A  considerable  portion  of  the  shoals  was 
found  to  be  composed  of  water-soaked  sawdust  mixed  with  mud  and 
sand.  It  should  be  stated  here  that  this  supply  of  sawdust  to  the  river 
has  for  several  years  been  entirely  cut  off. 

The  project  for  improving  this  river  was  adopted  in  1871,  and  had  in 
view  giving  a  depth  of  7  feet  at  mean  low- water  in  a  channel  about  70 
feet  wide  for  a  distance  of  about  2  miles  below  the  bridge  at  Salisbury. 
The  project  also  included  some  dikes  for  the  contraction  of  the  water- 
way and  as  a  x^lace  behind  which  to  deposit  material  dredged  from  the 
channel. 

Up  to  June  30, 1880,  the  amount  expended  had  been  $33,000,  and  at 
that  date  a  channel  65  feet  wide  and  7  feet  deep  at  low- water  had  been 
carried  to  a  point  1,850  feet  from  the  bridge.  A  channel  of  less  width 
and  depth  had  been  carried  to  the  bridge,  a  draw  had  been  put  in  the 
bridge  by  the  community,  and  some  dredging  had  been  done  above  the 
bridge  T)y  property  owners. 

The  amount  expended  in  the  year  ending  June  30, 1881,  is  $4,965.21. 
The  channel,  65  feet  in  width,  has  now  been  finished  to  the  bridge,  and 
a  good  turning-basin  has  been  excavated  in  both  forks  near  the  town. 
A  new  steamboat  line  Has  commenced  operations,  connecting  the  river 
in  this  way  with  Baltimore ;  an  advantage  not  possessed  by  that  com- 
munity before. 

Jnlyl,  1880,  amount  avaUable $5,002  33 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

17,002  33 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabiUties  July  1,  1880 4,965  21 

July  1,  1881,  amount  available 2,037  12 

(See  Appendix  G  15.) 


REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY.        141 

16.  Pdkomoke  River,  Maryland. — This  is  a  river  of  the  eastern  shore 
of  Maryland,  its  mouth  being  nearly  opposite  the  mouth  of  the  Poto- 
mac River,  on  the  western  shore  of  Chesapeake  Bay.  The  portion  of 
the  river  needing  improvement  was  the  stretch  about  6  miles  below 
Snow  Hill,  in  Worcester  County.  The  natural  channel  was  originally 
about  7  feet  in  depth  at  mean  low-water,  which  was  increased  at  high- 
water  2|  feet  by  the  rise  of  the  tide,  but  the  channel  was  in  some  places 
very  narrow,  and  in  others  very  crooked,  in  some  both  narrow  and 
crooked,  besides  being  obstructed  by  a  number  of  cypress  stumps. 

The  project  of  improvement  adopted  consisted  chiefly  in  the  rectifica- 
tion of  the  channel  by  the  trimming  off  of  sharp  angles,  in  giving  in- 
creased width,  and  the  removal  of  stumps  where  in  the  way.  A  special 
feature  was  the  cut-off  through  the  point  opposite  Dighton,  by  which 
two  or  three  very  sharp  bends  were  gotten  rid  of.  The  depth  of  the 
channel  was  kept  at  7  feet  at  mean  low-water,  with  an  average  width 
of  about  100  feet. 

The  total  amount  expended  up  to  June  30, 1880,  in  completing  the 
plan  as  outlined  above  was  $12,365.71.  The  amount  expended  in  the  year 
ending  June  30, 1881,  has  been  $134.29.  The  work  stands  well  and  no 
appropriation  is  required  for  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $134  29 

July  1,  1H81,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880.^ 134  29 

(See  Appendix  G  16.) 

17.  Onancoch  Harbor,  Virginia. — The  town  of  Onancock,  at  the  head  of 
the  creek  of  the  same  name,  is  in  Accomac  County,  on  the  eastern  shore 
of  Virginia,  nearly  opposite  the  mouths  of  the  Potomac  and  Rappahan- 
nock rivers.  Before  the  improvement  by  the  United  States,  there  were 
only  about  ^  feet  on  the  bar  at  low- water,  and  about  6  feet  on  the  shoal- 
est  part  of  the  approaches  to  the  town.  The  channel  wa«  also  quite 
crooked. 

.  The  project  of  improvement  estimated  for  was  to  dredge  a  channel 
across  the  bar,  8  feet  deep  at  mean  low- water  and  300  feet  wide,  and  to 
make  the  channel  to  the  town  of  the  same  depth  and  100  feet  wide. 
This  .could  not  be  entirely  carried  out  for  want  of  funds. 

The  amount  expended  up  to  June  30, 1S80,  was  $1,050.86.  At  that 
date  the  channel  across  the  bar  had  been  made  100  feet  wide,  and  nothing 
had  been  done  to  the  stream  proper. 

The  amount  expended  in  the  year  ending  June  30, 1881,  was  $6,425.70. 
A  channel  was  carried  to  the  wharves  of  the  town  not  less  than  100  feet 
wide  and  7  feet  deep  at  mean  low-water,  and  a  turning-basin  was  made 
at  the  town  of  the  same  depth. 

July  1,  1880,  amount  available $6,869  93 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
habiUties  July  1,  1880.: 6,426  70 

July  1,  1881,  amount  available 1 444  23 

(See  Appendix  G  17.) 

18.  James  River,  Fir^inia.— Previous  to  1870  the  first  4  miles  below 
Eichmond  were  shallow  except  in  short  reaches,  the  general  depth  be- 
ing 8J  feet  in  channel  at  low  tide.  The  reef  at  Rocketts  and  the  sand 
shoal  known  as  Elchmond  Bar  had  but  7  feet.  Warwick  Bar,  5  miles 
below  the  city,  had  13  feet.  The  channel  below  Richmond  was  tortuous 
and  obstructed  ^ith  a  large  number  of  rocks,  mostly  bowlders,  besides 
the  ledges  at  Rocketts  and  Goode's.  Many  vessels,  sunk  during  the 
war  of  1861-'65,  especially  at  Drewry's  Bluff,  were  very  serious  obstruc- 
tions.   The  Dutch  Gap  Cut-otf,  which  now  saves  5J  miles  of  difficult 


142         REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

navigation,  was  not  open.  After  the  flood  of  1870  bnt  little  over  6^  fieet 
could  be  carried  over  Bichmond  Bar  at  low-tide. 

The  original  project  for  improvement  was  for  18  feet  at  high  tide,  with 
a  channel  width  of  180  feet  from  the  Bichmond  Dock  to  below  Harrison's 
Bar.  The  mean  rise  and  fall  of  tide  is  about  3^  feet,  and  the  excavations 
in  rock  were  to  be  carried  to  15  feet  at  low-water.  In  removing  sand 
shoals,  where  the  operation  is  aided  by  wiugdams,  the  intention  has 
been  to  so  contract  that  the  scour  would  produce  a  channel  of  the  same 
depth.  The  only  intentional  change  in  plan  has  been  to  make  the 
channel  below  Warwick  Bar,  5  miles  below  Bichmond,  200  feet  by  18 
at  low-tide  instead  of  high-tide. 

The  amount  expended  by  the  United  States  to  June  30, 1880,  was 
^441,542.46,  and  by  the  city  of  Bichmond  $356,710,  At  that  date  there 
was  a  depth  of  17  feet  at  high- water  up  to  Warwick  Bar,  and  of  16  feet 
from  Warwick  to  the  wharves  at  Bocketts. 

The  amount  expended  in  the  year  ending  June  30, 1881,  by  Uie  United 
States  has  been  |56,989.47,  and  by  the  city  of  Bichmond  $26,301.  The 
results  of  the  year's  work  are  a  depth  in  channel  of  20  feet  at  high  tide 
irom  the  sea  to  City  Point,  of  19  feet  thence  to  Warwick  Bar,  and  of  17 
feet  thence  to  the  wharves  at  Bocketts.  There  has  been  also  an  im- 
provement in  the  width  and  direction  of  channel  at  several  places,  bnt 
the  channel  is  still  too  narrow  in  others,  as  for  instance  at  Bocketts. 

The  amount  needed  to  complete  the  original  scheme,  $130,000,  conld 
be  profitably  expended  in  the  year  ending  June  30, 1883.  What  is  ap- 
propriated should  be  aj^lied  to  widening  and  deepening  the  channel  in 
the  hard  material  near  Bichmond  j  in  completing  the  system  of  contrac- 
tion, as  now  designed :  and  in  continuing  Uie  improvement  of  the  channel 
between  Varina  and  City  Point,  and  between  Warwick  and  Dutch  Gap. 

The  permanence  of  the  improvement  through  shoals  of  alluvium  can 
only  be  maintained  by  permanently  contracting  the  river  at  these  points. 
The  contraction  has  heretofore  been  made  for  the  most  part  with  timber 
structures,  which  are  not  permanent.  These  structures  are  being  re- 
vetted with  material  dredged  from  the  river,  much  of  which  is  suitable 
for  that  purpose  and  permanent,  but  a  larger  amount  than  is  likely  to 
come  from  the  river  under  the  present  scheme  will  be  required  to  per- 
manently protect  the  wing-dams  already  built.  The  increase  in  the 
estimate  for  permanent  improvement  on  the  present  plan  is  $85,000. 

It  should  be  observed  that  Congress  has  directed  an  examination  of 
the  river  to  be  made,  with  a  view  to  ascertaining  the  practicability  and 
cost  of  deepening  the  channel  to  25  feet  at  high-water.  If  a  fhrther 
deepening  is  undertaken,  the  lines  of  contraction  should  be  brought 
nearer  together,  and  the  permanent  work  on  any  training- walls  parallel 
to  the  current  built  under  the  present  plan  would  be  in  great  measure 
lost.  It  is  also  likely  that  the  repairs  to  timber  dikes  from  time  to  time 
may  be  less  than  the  interest  on  the  cost  of  permanent  work. 

July  1,  1880,  amount  available v $88,457  54 

Amount  appropriated  by  act  approved  March  3,  1881 ,    60,000  00 

$148,457  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 56,2tJ9  92 

July  1,  1881,  outstanding  liabilities 719  55 

56,989  47 

July  1,  1881,  amount  available 91,468  07 

Amoant  (estimated)  reqoired  for  completion  of  existipg  project 190, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683    130, 000  00 

(See  Appendix  G  18.) 
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19.  Appomattox  River j  Virginia. — ^Mr.  H.  D.  Bird,  long  the  local  as- 
sistaiit  engineer  for  the  improvement,  stated  in  one  of  his  reports 
that  at  the  close  of  the  war  there  was  on  this  river  '^  only  a  6|<feet 
navigation,''  meaning  thereby  3^  fe6t  at  low-water,  and  6^  at  high. 

The  sdieme  of  improvement  has  been  to  give  a  depth  of  9  feet  at  low- 
water,  with  as  great  a  width  as  the  river  would  bear  with  that  depth. 
This  was  adopted  in  1870. 

The  channel  firom  Petersbarg  to  the  deep  water  belo^  is  natorally 
divided  into  three  parts.  In  that  division  called  the  South  Channel, 
which  is  a  natural  channel,  nothing  haa  as  yet  been  done  but  to  dredge. 

A  channel  was  cut  previous  to  1873,  with  a  width  of  60  feet  at  bottom ; 
ibis  has  continued  to  stand  remarkably  well,  though  there  is  some  deposi- 
tion in  it.  The  next  division  above  the  South  Channel,  called  the  Pud- 
diedock  Channel,  is  altogi&ther  an  artificial  cut  through  a  swamp.  In 
1876  this  cut  had  been  made  100  feet  wide^  with  embankments  on  the 
sides  planted  with  willows.  At  the  head  of  this  cut  the  river  was  turned 
entirely  firom  the  original  channel,  and  passed  through  the  new  cut. 
The  division  above  to  the  city  of  Petersburg  is  called  the  Petersburg 
OhanneJ,  and  has  been  improved  by  the  use  of  wing-dams  and  training- 
walls,  the  channel  to  be  about  100  feet  in  width.  The  system  is  yet 
inoomplete. 

The  amount  expended  on  the  Appomattox  up  to  June  30, 1880,  was 
$282,305.26,  with  the  results  stated  above.  Eight  and  one-half  feet  at 
low-water,  or  11^  feet  at  high-water,  can  be  now  taken  to  the  wharves  of 
the  town.  The  depth  may  be  easily  maintained  when  the  remainder  of 
the  works  projected  are  completed. 

The  amount  expended  during  the  year  ending  June  30, 1881,  has  been 
$19,803.14.  The  system  of  wing-dams  and  training-walls  is  not  yet 
completed  for  want  of  money,  but  it  has  acted  well;  and  with  some 
assistance  from  the  dredge-boat,  the  river  has  generally  been  in  better 
navigable  condition  than  it  was  ever  known  to  be  before.  With  suffi- 
cient appropriations  to  finish  the  system  and  make  it  permanent,  there 
is  Uttle  doubt  of  complete  success. 

The  last  appropriation  was  made  applicable  to  the  harbor  at  Peters- 
burg, and  it  becomes  a  difficult  question  to  decide  what  the  United  States 
shoold  do  in  that  harlK>r  (which  is  very  contracted,  but  still  apparently 
large  enough  for  the  existing  requirements  of  its  commerce),  unless  th6 
money  of  the  General  Government  be  expended  in  dredging  at  the 
wharves  of  private  parties  or  corporations.  A  scheme  of  partial  diver- 
sion of  the  river  into  another  channel  has  been  urged  by  some,  origi- 
nating with  the  late  Mr.  Bird.  It  is  worthy  of  examination,  but  some 
surveys  are  needed  to  decide  as  to  its  practicability  and  propriety.  A 
survey  of  the  harbor  of  Petersburg  has  also  become  necessary,  in  view 
of  the  phraseology  of  the  last  appropriation.  When  these  surveys  are 
completed,  and  a  revised  estimate  made,  a  special  report  will  be  sub- 
mitted. 

Jiilyl,  1680,  amQimt  available $20,194  74 

Amoant  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40, 194  74 

inly  1. 1H81,  amount  expended  during  fiscal  year,  exclnsi  ve  of  outstanding 
iMbUitiea  Jaly  1, 1880 19,893  14 

Jolyl,  1881,  amount  available 20,301  60 

(See  Appendix  G  19.) 

20.  Bkenandoah  River ^  West  Virginia. — ^This  river,  rising  not  far  fix)m 
Staunton,  in  Virginia,  passes  through  a  beautiful  and  feitile  valley  and 


144         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

empties  into  the  Potomac  at  Harper's  Ferry.  It  flows  alternately  through 
pools  of  comparativelyslack  water,  and  over  ledges  and  shoals,  forming- 
rapids  and  falls.  As  is  usual  with  such  streams,  the  pools  are  shorter 
and  the  ledges  more  numerous  on  the  upper  reaches  than  the  lower;  on 
the  upper  40  miles  the  pools  rarely,  if  ever,  exceed  a  mile  in  length, 
with  from  2  to  4  feet  depth  of  water,  while  on  the  remainder  of  the 
stream  (to  the  head  of  Little's  Falls)  they  frequently  attam  a  length  of 
3  or  4  miles,  with  depths  of  4  to  7  feet  of  water.  The  river  below  Little's 
Falls  is  almost  a  continuous  succession  of  ledges. 

For  many  years  before  the  late  war  a  system  of  downstream  naviga- 
tion for  flat-boats  was  maintained,  the  work  above  Little's  Falls  consist- 
ing of  low  wing-dams  and  sluices,  and  below  that  point  of  a  systeai  of 
locks  and  canal  combined  with  sluices  and  open  river  navigation.  All 
traces  of  the  works  above  Little's  Falls  have  disappeared,  and  those 
below  are  in  a  very  dilapidated  condition  since  the  freshets  of  1870  and 
1877.  What  has  been  generally  desired  by  the  people  interested  has 
been  the  restoration  of  the  navigation  as  it  existed  before  the  war. 

Two  appropriations  have  been  made  for  the  part  of  the  river  in  West 
Virginia,  one  of  $15,000,  June  14,  1880,  and  one  of  $2,500,  March  3, 
1881.  The  last  had  a  proviso  that  neitlier  should  be  expended  "until 
any  corporate  rights  or  franchises  that  may  exist  on  said  river  shall 
have  been  relinquished  to  the  United  States  to  the  satisfaction  of  the 
Secretary  of  War."    This  relinquishment  has  not  been  made. 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  Marcb  3, 1881 2, 500  00 

|17, 500  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 187  80 

July  1,  1881,  amount  available 17,312  20 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    7, 500  00 

(See  Appendix  G  20.) 

21.  New  River ^  from  the  mouth  of  Wilson^  in  Grayson  County^  Virginia^ 
to  mouth  of  Greenbrier  River,  in  West  Virginia, — From  the  mouth  of  Wil- 
son, in  Grayson  County,  Virginia,  to  steamboat  landing  at  Hinton,  Sam- 
mers  County,  West  Virginia,  IJ  miles  below  the  mouth  of  Greenbrier 
Elver,  is  191 J  miles.  The  appropriations  have  been  made  in  such  a  man- 
ner as  to  divide  this  portion  of  the  river  into  three  sections  as  follows  r 

MUea. 

Upper  or  Lead  Mines 62 

Middle  or  New  River  Bridge 43 

Lower  or  Greenbrier 66^ 

Throughout  this  distance,  the  navigable  channel  originally  consisted 
of  natural  chutes,  through  the  ledges  and  shoals,  of  varying  widths^ 
rarely  over  1  foot  in  depth,  in  some  places  so  tortuous  as  to  render  navi- 
gation extremely  difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required,  and 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
keel-boat  navigation,  the  improvement,  however,  to  be  made  in  such  a 
manner  as  to  aid  the  work,  should  a  greater  depth  and  width  be  required 
in  the  future. 

A  small  steamboat,  draught  12  inches,  when  light,  having  been  built 
at  Hinton,  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
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nel^  in  that  section,  50  feet  wide  at  all  points*  and  in  many  from  75  feet 
to  100  feet,  the  depth  of  2  feet  being  retained. 

June  30, 1880,  there  was  a  channel,  50  feet  wide  and  2  feet  deep,  from 
Hinton  Landing  to  Hubbard's  Eipple,  a  distance  by  river  of  12^  miles, 
giving  an  outlet  to  the  products  of  Mercer  County,  West  Virginia. 

At  the  close  of  the  season's  work  for  1880,  there  was  a  channel,  of  the 
same  width  and  depth,  from  Hinton  Landing  to  McDaniel's  or  Harvey's 
Falls,  a  distance  of  17f  miles,  giving  an  outlet  to  the  farmers  and  gra- 
ziers of  Crump's  Bottom  and  the  Indian  Creek  country.  And,  in  addi- 
tion to  the  above,  12  miles  of  improvement  fix)m  New  Eiver  Bridge  to 
Peak's  Creek,  with  a  channel  30  feet  wide  and  2  feet  deep,  giving  outlet 
for  timber  and  larm  products,  but  not  available  for  iron  or  other  ores, 
until  Badford  Furnace  can  be  reached. 

The  appropriation  for  the, fiscal  year  ending  June  30^882,  will  carry 
the  improvement  on  the  Greenbrier  division  through  Wiley's  Falls,  26 
miles  above  Hinton,  passing  the  mouth  of  Lick  Creek,  20  miles  above 
Hinton,  thns  opening  up  the  trade  from  Tazewell  and  other  rich  counties 
adjoining. 

The  appropriation  for  the  fiscal  year  ending  June  30, 1882,  will  carry 
the  improvement  on  the  New  Biver  Bridge  division  to  Carter's  Ferry, 
33  miles  above  the  bridge,  and  give  an  ouUet  to  the  iron  from  Badford 
Furnace,  18  miles  above  the  bridge,  to  the  ores  from  an  iron  mine  8  miles 
beyond,  to  Graham's  new  furnace  and  iron-works,  the  former  31  miles, 
and  latter  33  miles  above  the  bridge,  as  well  as  to  two  zinc  mines  in  the 
same  section. 

The  apprQpriation  for  the  fiscal  year  ending  June  30, 1881,  will  carry 
the  improvement  on  the  Lead  Mines  division  to  the  "  Gulf,"  i  miles  above 
the  mines,  giving  outlet  to  charcoal  and  timber. 

No  appropriation  for  the  fiscal  year  ending  June  30, 1882. 

With  a  channel,  as  now  proposed,  20  feet  wide  and  2  feet  deep,  the 
estimate  of  $181,000  would  be  sufficient  to  complete  it,  but  as  that  por- 
tion from  Hinton  to  New  Biver  Bridge  has  to  be  made  50  feet  wide,  at 
a  cost  of  about  $2,000  per  mile,  the  above  amount  should  be  increased 
to  $275,000,  and  if  it  becomes  absolutely  necessary  to  use  locks  and 
dams  for  the  improvement  of  some  of  the  falls,  this  estimate  will  have 
to  be  further  increased  by  the  amount  of  their  cost. 

On  the  lower  division  there  are  8  keel-boats,  6  tons  each,  18Jnches 
draught,  loaded;  one  small  stern- wheel  steamboat,  30  tons,  18  inches 
draught,  loaded,  and  another  being  built. 

On  the  middle  division  two  keel-boats,  of  the  same. tonnage  and 
draught  as  above,  are  in  use  carrying  ores,  and  six  more  building. 

On  the  upper  division  only  canoes  are  in  use.  Many  rafts  on  each  of 
these  divisions,  but  their  number  was  not  ascertained. 

July  1, 1880,  amouut  available $24,083  26 

Amount  appropriated  by  act  approved  March  3, 1881 24, 000  00 

$48,083  26 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 16,179  09 

July  1,1881,  amount  available 31,904  17 

Amount  (estimated)  required  for  completion  of  existing  project 181, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     25, 000  00 

(See  Appendix  G  21.) 

22.  Great  Kanawha  Eiver,  West  Virginia. — This  river  flows  through 
a  fertile  and  picturesque  region,  filled  also  with  mineral  wealth,  espe- 
10  E 
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daily  coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pcx>ls, 
some  of  considerable  length  and  depth,  separated  by  shoals  of  gravel 
and  coarse  sand,  which  were  the  principal  obstructions  to  na\igation  in 
low- water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  places  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rock  in  the  channel. 
The  navigation  above  Charleston  was  more  obstructed  than  below. 
Above,  it  was  almost  suspended  in  summer.  The  coal  and  salt  were 
generally  sent  out  on  rises,  which  enabled  the  boats  to  pass  safely  over 
the  obstructions,  which  otherwise  would  stop  their  movements  entirely. 
The  use  of  the  river  for  the  movement  of  these  valuable  products  was 
therefore  unsatisfactory  and  intermittent.  By  the  agency  and  superin- 
tendence of  a  board  acting  under  the  authority  of  the  State,  first  of  Vir- 
ginia and  then  of  West  Virginia,  considerable  improvement  in  the  river 
was  from  time  to  time  effected,  tolls  being  charged  on  the  commerce  for 
payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  River, 
to  be  accomplished  by  large  locks  and  dams.  Those  already  built  have 
been  350  by  60  feet.  The  peculiarity  of  most  of  the  dams  is  that  they 
can  be  lowered  when  the  stage  of  water  in  the  river  will  suffice  over  the 
shoals.  This  gives  them  the  name  of  "movable  dams,"  and  enables  an 
open  river  to  be  had  when  the  water  is  high  enough.  The  dams  above 
Paint  Creek,  including  that  one  which  is  No.  3  in  the  series,  reckoning 
down  streaip,  are  fixed,  as  the  declivity  of  the  river  is  too  great  to  per- 
mit the  advantageous  use  of  the  movable  system  in  that  section. 

The  amount  expended  on  the  project  outlined  above  was  $868,680.32 
up  to  June  30, 1880.  Locks  and  dams  4  and  5  (movable),  respectively 
9|  and  15^  miles  above  Charleston  ferry,  were  finished  and  working  in 
an  entirely  satisfactory  manner.  They  are  the  first  of  their  kind  in  the 
United  States,  or  in  America  it  is  believed.  At  lock  3  at  Paint  Creek, 
21J  miles  above  Charleston,  two-thirds  of  the  masonry  was  in  place. 

The  expenditure  during  the  year  ending  June  30,  1881,  has  been 
$152,701.44.  Lock  3  has  be^n  essentially  finished  and  the  dam  was  w^ell 
forward.  It  is  expected  to  complete  both  lock  and  dam  before  the  end  of 
1881.  -  Lock  6,  4  miles  below  Charleston  ferry,  is  under  contract  and  be- 
gun. The  engagement  of  the  contractors  requires  completion  in  1882.  It 
is  proposed  to  continue  operations  as  rapidly  as  the  available  funds  and 
the  varying  and  uncertain  state  of  the  river  will  allow,  to  the  comple- 
tion of  lock  and  dam  No.  3,  to  operating  locks  and  dams  4  and  5,  to 
continuing  operations  at  No.  6,  and  the  acquisition  of  site  No.  2,  and 
beginning  the  lock  there. 

Experience  has  now  shown  that  the  estimated  cost  of  each  site,  with  its 
lock,  dam,  and  appurtenances,  was  correctly  placed  at  $350,000.  As,  in 
order  to  proper  progress,  at  least  one  new  site  should  be  occupied  each 
year,  this  sum  of  $350,000  is  the  least  that  should  be  appropriated  in  each 
year  for  such  progress.  It  is  plain,  liowever,  that  as  the  whole  system 
could  be  completed  in  the  same  time  as  any  one  of  the  similar  parts,  by- 
far  the  most  advantageous  course  looking  to  the  utilization  of  the  whole 
improvement,  whose  benefits  cannot  be  fully  realized  until  it  covers  the 
whole  river,  would  be  to  make  available  the  whole  remainder  of  the 
estimate  for  completion  $2,250,000..  The  whole  work  could  then  be  fin- 
ished, probably  in  two,  certainly  in  three  years. 

If  it  were  certainly  known  to  the  engineer  in  charge  that  $760,000 
could  be  available  for  each  of  the  next  three  years,  the  case  would  be 
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the  same  as  if  the  whole  sum  of  $2,250,000  were  appropriated  at  one 
time.  While  attention  is  earnestly  called  to  this  statement,  request  is 
only  made  (in  the  formal  estimate)  for  the  minimum  sum  mentioned. 

fbe  original  estimate  for  the  work  did  not  include  the  care  and  opera- 
tion of  the  locks  and  dams  as  completed.  It  was  supposed  these  expenses 
would  he  covered  in  the  usual  way,  by  the  collection  of  tolls  on  the 
freight  passing  through  and  using  the  improved  channels.  In  accord- 
M('e  with  this  idea  a  project  for  such  maintenance  was  prepared  for  the 
consideration  of  Congress.  This  was  printed  in  the  last  annual  report 
(see  page  684).  Congress  did  not  adopt  this  view,  but  directed  the  cost 
of  maintenance  to  be  paid  from  the  regular  appropriation.  The  expense 
of  the  wo^k  to  the  United  States  is  thus  increased. 

Jolyl,  18eO.  amount  available $273,319  68 

Amoant  appropriated  by  act  approved  March  3,  1881 200,000  00 

§473,319  68 

Jolv  1, 1881,  amount  expended  dnring  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 152,701  44 

July  1,  1881,  amount  available 320,618  24 

Amount  (e^imated)  required  for  completion  of  existing  project 2, 250, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
l*^ 350,000  00 

(See  Appendix  G  22.) 

23.  Elk  EireTj  West  Virginia. — ^The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortuous,  as  is  shown  by  the  fact 
that  the  distance  from  its  mouth  to  Braxton  Court-House  is  54  miles  in 
a  straight  line,  but  100  miles  by  the  windings  of  the  stream.  The  aver- 
age low-water  width  is  about  200  feet,  with  narrows  at  the  rai)ids  of 
about  150  feet  in  width,  and  occasional  portions  of  about  300  feet  in 
width.  The  pools  vary  in  depth  from  3  to  10  feet  and  are  separated  by 
rapuls  over  shoals  of  cobble-stones  and  gravel  on  which  there  has  been, 
at  low  seasons,  a  depth  of  but  a  few  inches  of  water.  The  average  fall, 
per  mile,  in  the  river  firom  Braxton  Court-House  down  is  about  2^  feet, 
bat  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section,  and  less  (about  2  feet)  in  the  upper  and  lower 
sections.  Freshets  of  small  height  are  of  frequent  occurrence,  but  rap- 
idly pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12  feet.  An 
ei^Bordiuary  rise  is  sometimes  had  of  25  or  30  feet,  but  the  duration  is 
not  great.    The  navigation  of  the  river  is  mainly  by  batteaux. 

The  project  of  improvement  estimated  for,  was  for  the  continued  use 
of  these  boats,  bettering  the  water-way  for  them  by  cutting  sluices 
through  shoals  from  10  to  12  feet  wide,  at  low- water;  and  by  removing 
rocks,  snags,  overhanging  trees,  &c.  The  cost  of  this  improvement  was 
estimated  to  be  $100,000.  An  estimate  was  also  made  for  slack  water- 
ing the  river  at  a  cost  of  $1,000,000.  This  may  have  seemed  absurd  to 
some,  but  in  Europe  a  river  as  valuable  as  the  Elk  would  long  ago  have 
been  so  improved,  and,  doubtless,  the  day  will  come  when  it  will  be  so 
in  this  country. 

The  amount  expended  up  to  June  30, 1880,  was  $3,702.22.  The  im- 
provement effected  was  described  in  detail  in  the  annual  repoit  for  1880 
(see  pages  692, 693,  and  694).  The  operations  were  in  conformity  to  the, 
approved  project  and  were  applied  to  forty-two  obstructions  between' 
Braxton  Court-House  and  the  Big  Sandy.  There  were  removed  by 
blasting  3,100  cubic  yards  of  rocks ;  674  snags,  trees  and  logs  were  cut 
away;  about  2,000  cubic  yards  of  loose  rock  were  cleared  out  of  the 
channels  and  laid  in  training- walls. 
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The  amount  expended  in  the  year  ending  June  30, 1881,  was  $3,190.80. 
Nineteen  bars  were  improved.  There  were  broken  up  and  removed  3,850 
cubic  yards  of  rock  from  places  where  it  was  an  obstruction,  and  put  in 
others  where  it  was  either  not  hurtftil  or  where  it  was  beneficial  by  giv- 
ing better  direction  to  the  current.  For  75  miles  above  the  month  of 
the  river,  boats  and  rafts  can  be  run  out  on  rises  from  12  to  18  inches 
less  in  height  than  formerly. 

The  season  of  work  is  that  of  low- water  and  is  necessarily  short.  The 
expenditure  of  each  year  is  therefore  small  on  the  present  scale  of  op- 
erations. 

The  amount  that  can  be  profitably  expended  in  the  year  ending  Jane 
30, 1883,  is  $3,500,  which  would  be  applied  in  continuation  of  the  plan 
of  improvement  previously  indicated. 

July  1, 1880,  amount  avaUable $6,2^  78 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$11,297  78 

July  1, 1881,  amount  expended  dunng  fiscal  >ear,  exclusive  of  ontstauding 
liabilities  July  1, 1880 3,190  80 

July  1,1881,  amount  available 8,106  98 

Amount  (estimated"^  required  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      3, 500  00 

(See  Appendix  G  23.) 

24.  Cape  Fear  River^  ^orth  Carolina. — ^Tlie  original  condition  of  the 
entrance  to  Cape  Fear  Kiver  before  the  opening  of  the  New  Inlet  in 
1761,  according  to  the  rather  uncertain  information  obtained  from  old 
maps,  was  that  of  a  good  channel  over  the  bar  and  shoals  of  14  feet 
depth  at  low-water  in  the  Bald  Head  Channel,  in  about  the  same  posi- 
tion as  that  of  the  present  channel.  The  position  and  depths  of  the 
Sniithville  Harbor  were  about  as  they  have  ever  since  remained.  The 
depth  at  the  Horse  Shoe  Shoals  appears  to  have  been  about  12  feet. 
The  earliest  information  as  to  the  upper  river,  from  Campbell's  Island 
to  Wilmington,  is  that  there  were  shoals  in  several  places  where  there 
was  not  more  Ih  feet  depth  at  low-water. 

After  the  opening  of  the  Kew  Inlet  there  was  a  gradual  deterioration 
at  the  Bald  Head  Channel,  and  variable  conditions  in  the  Kip  Channel 
and  bar  and  in  the  New  Inlet  Bar.  There  are  no  certain  records  before 
1839,  when  the  survey  of  Lieutenant  Glynn  shows  9  feet  at  the  Bald 
Head  Channel,  9  feet  at  the  Western  or  Eip  Channel,  and  10  feet  at  the 
New  Inlet. 

The  Coast  Survey  chart  of  1851  shows  the  low- water  depth  at  Bald 
Head  Channel  8  feet ;  the  W^esteru  Channel,  7  feet ;  and  New  Inlet  Bar, 
8  feet.  The  Coast  Survey  chart  of  18G6  does  not  show  much  change, 
the  available  depths  appearing  to  be  about  the  same.  A  careful  survey 
made  by  Mr.  Yinal,  of  the  Coast  Survey,  in  1872,  shows  9  feet  at  low- 
water  at  the  Bald  Head  Channel,  and  the  same  depth  at  the  Rip,  and 
10  feet  at  the  New  Inlet  Bar.  No  changes  appear  to  have  occurred  in 
the  ui)per  river  till  imi)rovements  were  made. 

The  improvement  of  the  river  below  Wilmington  was  begun  by  the 
State  of  North  Carolina,  and  continued  from  1823  to  1828.  In  1829  it. 
was  taken  in  hand  by  the  United  States,  and  from  1829  to  1838,  inclu- 
sive, Congress  made  annual  appropriations  amounting  to  8202,539,  which 
were  expended  in  improving  the  river  from  Wilmington  to  Campbell's 
Island,  about  9  miles  below.  The  operations  consisted  mostly  of  pile 
and  plank  jetties  made  to  concentrate  the  currents.  Some  dredging 
was  also  done.    The  plans  initiated  by  the  State  were  continued  by  the 
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United  States.  An  available  i»crease  of  about  2  feet  in  depth  was  ob- 
tained, so  that  9  to  9 J  feet  could  be  carried  at  low-water. 

Projects  for  improvement  were  revived  in  1852  when  Congress  appro- 
priated 820,000,  and  $140,000  was  appropriated  in  1854.  These  appro- 
priations were  expended  for  the  improvement  at  the  enti'ance  by  jetties 
at  Bald  Head  Point,  and  by  closing  the  breaches  between  Smith's  and 
Zeke's  ishmds.  When  the  latter  works  were  nearly  completed,  and  the 
appropriation  exliausted,  a  great  storm  in  September,  1857,  destroyed 
to  a  considerable  extent  the  works  at  Zeke's  Island,  leaving  the  stone 
foundations  only.  Nothing  further  was  done  towards  improvement  till 
1S70,  when  the  work  began  again. 

The  project  a^lopted  in  1870  was  the  closure  of  the  breaches  between 
Smith's  and  Zeke's  islands,  with  the  ultimate  closure  of  the  New  Iidet 
in  \iew.  In  1873  and  1874  the  additional  work  projected  was  the  dredg- 
ing of  the  new  channel  behind  the  Horse  Shoe  Shoals  near  Snow's 
Marsh,  and  dredging  the  Bald  Head  Channel  (which  had  already  begun 
to  improve),  and  also  dredging  and  removing  obstacles  in  the  river  be- 
tween Campbell's  Island  and  Wilmington,  so  as  to  obtain  12  feet  depth 
at  mean  low-water.  In  1875  the  work  of  closing  the  New  Inlet  was 
\ie^ii  in  earnest. 

The  amount  expended  on  the^e  projects  from  1870  to  the  close  of  the 
fis4*al  year  ending  June  30,  1880,  was  $1,042,390;55. 

July  1,  1880,  there  was  a  channel  of  13  feet  depth  at  mean  low-water 
across  the  bar  and  shoals  of  the  Bald  Head  Channel. 

The  least  depths  on  the  Horse  Shoe  Shoals  were  11  feet,  and  thence 
to  Wilmington  the  least  depth  was  12  feet.  At  present  the  depth  has 
been  increased  to  14  feet  on  the  Bald  Head  Channel,  and  no  diminution 
ha.s  occurred  elsewhere.  The  available  width  at  Bald  Head  has  also 
increased.  Vessels  drawing  14J  feet  of  water  can  at  ordinary  spring 
tides  l)e  carried  from  Wilmington  to  Smithville,  and  18  feet  draught 
from  thence  to  the  sea. 

Tlie  early  completion  of  the  channel  of  16  feet  depth  at  low-water  is 
highly  necessary  for  the  interests  of  commerce  and  navigation.  It  can 
Ih*  more  economically  done  if  done  quickl3^  It  can  be  fully  completed 
by  the  close  of  the  fiscal  year  ending  June  30,  1883,  if  the  funds  are 
available. 

The  amount  expended  in  the  fiscal  year  ending  June  30,  1881,  is 
^89,559.13,  ^ith  the  i^esults  indicated  above.  An  appropriation  of 
tl40,000  was  made  by  Congress,  March  3, 1881,  which  it  is  proposed  to 
ex|)end  maiidy  in  dredging  the  Snow's  Marsh  Channel  through  from 
deep  water  above  Price's  Creek  to  16  feet  in  dei)th  above  Eives's  Point. 

It  is  estimated  that  to  comjdete  the  16  foot  channel  to  Wilmington, 
continue  operations  of  suction  dredge,  and  to  i)rovide  for  contingencies 
will  cost  *410,000  in  addition  to  the  amount  now  available.  It  is  very 
desirable  that  the  whole  sum  be  given  at  once,  in  order  that  the  full 
advantages  of  the  improvement  may  be  realized  as  soon  as  possible. 

July  1,  l^rjO,  amount  available f95, 109  45 

Amount  appropriated  by  act  approved  March  3,  1881 140, 000  00 

$235, 109  45 

Jiilv  1. 18*1,  amoant  expended  during  fiscal  year,  exclusive  of  outstandiug 
UabiUtiefi  July  1,  1880 89,559  13 

Jaly  1,  18H1,  amount  available 145,550  32 

Amoant  (estimat*  d)  required  for  completion  of.  existing  project 410,  (m)0  00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1H83.     300, 000  00 

(See  Api^endix  G  24.) 
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To  comply  with  the  provisions  of  the  river  and  harbor  act  of  Jane  14, 

1880,  Lieutenant-Colonel  Craighill  was  charged  with  and  has  completed 
examinations  and  surveys  as  stated  below : 

1.  The  bars  at  the  entrance  of  Annapolis  Harbor j  with  a  view  to  ascertain 
the  character  of  jetties  necessary  to  render  the  proposed  improvement perma^ 
nent,    (See  Appendix  G  8.) 

2.  Chester  Biver^  between  Kirby^s  Landing  and  Spry^s  Landing j  Maryland. 
(See  Appendix  G  4.) 

3.  Water  passage  between  DeaVs  Island  and  Little  BeaVs  Island^  Mary- 
land.   (See  Appendix  G  13.) 

Reports  of  the  results  of  the  above  were  transmitted  to  Congress  and 
printed  as  Senate  Executive  Document  No.  40,  Forty-sixth  Congress, 
third  session. 

In  response  to  a  Senate  resolution  of  December  13, 1880,  Lieutenant- 
Colonel  Craighill  made  an  estimate  of  the  cost  of  deepening  the  entrance 
to  Saint  JeroiruPs  River ^  in  Maryland^  so  as  to  make  it  an  available  harbor. 
This  report,  dated  December  16, 1880,  was  transmitted  to  Congress  and 
printed  as  Senate  Executive  Document  No.  37,  Forty-sixth  Congress, 
third  session.    (See  Appendix  G  26.) 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  March  3, 

1881,  Lieutenant-Colonel  Craighill  has  been  charged  with  aftd  is  now 
engaged  upon  the  following,  which  will  be  duly  submitted  when  received : 

1.  The  channel  of  Broad  Creek  on  the  west  side  of  Kent  Island^  Mary- 
land, 

2.  Corsica  Creek,  Maryland, 

3.  Upper  thorotighfare  leading  into  Tangier  Sound,  DeaVs  Island,  and 
Bock  Creek,  Maryland 

4.  For  a  further  survey  of  James  Biverfor  the  purpose  of  ascertaining 
the  practicability  and  cost  of  procuring  a  channel  of  25  feet  at  full  tide  from 
Bichnwnd  to  the  mouth  of  the  river, 

6.  Skipton  Creek,  Maryland, 

6.  Bush  Biver,  Maryland,  from  Harford  Furnace  to  Chesapeake  Bay. 

To  comply  with  one  of  the  proxisions  of  the  sundry  civil  bill  of  March 
3, 1881,  Lieutenant-Colonel  Craighill  was  placed  in  charge  of  and  is  now 
engaged  upon  the  surveys  across  the  peninsula  of  Maryland  and  Delaware 
for  the  purpose  of  establishing  a  connection  by  canal  between  the  waters  of 
the  Chesapeake  and  Delaicare  Bays, 

The  results  of  this  survey  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  THE  HAEBORS  AT  WASHINGTON  AND  GEORaETO^VN, 
DISTRICT  OF  COLUMBIA^;  AND  AT  BRETON  BAY  AND  SAINT  JEROMK'S 
CREEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON,  VIRGINIA; 
OF  RAPPAHANNOCK  RIVER  ;  OF  TRIBUTARIES  OF  THE  LOAVER  POTO- 
MAC, AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Ci\il  Engineer. 

1.  Harbors  at  Washington  and  Georgetown,  District  of  Columbia. — 
The  operations  connected  with  the  improvement  of  these  harbors,  since 
its  inception  in  1871,  have  been  directed  to  securing  and  maintaining  a 
navigable  channel  from  near  Giesborough  Point  to  Easby's  Point,  200  feet 
wide  and  16  feet  deep  at  low- water ;  to  the  removal  of  rocks  in  George- 
town Harbor,  and,  within  the  past  two  years,  to  securing  a  channel 
along  the  Washington  wharves. 

The  excavation  of  the  last-named  channel  was  made  in  accordance 
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with  the  requirements  of  the  act  of  March  3, 1879,  that  the  appropria- 
tion shoald  be  '^  so  expended  as  to  produce  the  greatest  immediate 
benefit  to  navigation  and  commerce." 

The  amount  expended  to  June  30, 1881,  is  $171,140.80,  and  has  resulted 
in  securing — 

1.  A  channel  through  the  bar,  above  the  Long  Bridge,  200  feet  wide 
and  15  feet  deep;  completed  in  Decjember,  1871. 

2.  A  redredging  of  the  same  channel  (which  in  three  years  had  filled 
in  to  a  depth  of  10  feet)  200  feet  wide  and  15  to  16  feet  deep,*  completed 
in  April,  1875. 

3.  A  channel  through  the  bar  near  Giesborough  Point,  200  feet  wide 
and  15  to  16  feet  deep ;  completed  in  June,  1875.  ^ 

4.  A  second  redredging  of  the  channel  through  the  bar  above  the 
Long  Bridge  (which  h£ui  again  filled  in  to  a  depth  of  about  10.  feet),  200 
feet  wide  and  16  feet  deep;  completed  in  April,  1880. 

5.  The  removal  of  three  rocks,  comprising  522  cubic  yards,  from 
Georgetown  Harbor. 

6.  A  channel  along  the  Washington  wharves,  200  feet  wide  and  12 
feet  deep,  afterwards  deei)ened  to  15  feet,  for  a  width  of  75  feet  next 
the  wharves,  which  latter  dimensions  were  carried  down  to  15  feet 
water  about  midway  of  the  arsenal  grounds ;  completed  in  May,  1880. 

The  appropriation  of  June  14, 1880,  has  not  yet  been  applied  to  work, 
owing  to  the  inability  of  the  contractor  to  find  a  dumping-ground  in 
accordance  with  the  terms  of  the  contract ;  and  for  this  reason  the  con- 
tract was  annulled. 

It  is  ])roposed  to  apply  this  appropriation,  together  with  that  of 
March  3,  1881,  to  widening  the  Washington  Channel  and  removing 
rocks  in  Georgetown  Harbor. 

The  engineer  in  charge  recommends  an  appropriation  of  $50,000  for 
continuing  the  removal  of  rocks  in  Georgetown  Harbor  and  at  the  out- 
let lock  and  inclined  plane  of  the  Chesapeake  and  Ohio  Canal,  above 
Georgetown;  and  an  appropriation  of  $100,000  for  continuing  the 
widening  of  the  Washington  Channel,  with  a  view  of  making  a  winter 
harbor  as  a  part  of  the  plan  which  he  has  heretofore  discussed  for  the 
general  improvement  of  these  harbors,  which  plan  is  in  general  con- 
formity to  that  of  the  Board  of  1872. 

Jttlyl,  1880,  amount  available $75,227  92 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$125,227  92 

July  1,  18H1,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,359  61 

Jttlyl,  1881,  outstanding  liabilities ^ 70  30 

4, 429  91 

July  1,  1881,  amount  available 120,798  01 

Amouut  (estimated)  required  for  completion  of  existing  project 240, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 

(See  Appendix  HI.) 

2.  Channel  at  Mount  Vernon,  Virginia. — The  present  project  for  the 
improvement  of  this  channel  was  adopted  in  1879,  the  object  being  to 
excavate  a  channel  from  deep  water  of  the  Potomac  Eiver  to  the  wharf 
»t  Moont  Vernon,  150  feet  wide  and  6  to  7  feet  deep  at  low-water,  with 
a  turning-basin  at  the  wharf.  The  least  depth  before  the  improvement 
was  4  feet 

The  amount  exi>ended  to  June  30, 1881,  is  $6,993,  which  has  resulted 
in  secoring  a  channel  110  feet  wide  and  9  feet  deep,  in  center,  from  the 
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Potomac  Channel  to  the  wharf,  and  a  circular  turning-basin  at  the 
wharf,  of  the  same  depth,  and  of  150  feet  radius. 

The  appropriation  of  $5,500  asked  for  is  to  be  applied  to  widening 
the  channel  and  enlarging  the  turning-basin. 

July  1,  1880,  amount  avaUable $3,043  57 

Amount  appropriated  by  act  approved  March  3,  1881 1,500  00 

$4, 543  57 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,036  75 

July  1,  1881,  outstanding  liabilities 6  30 

—    3,043  05 

July  1,  1881,  amount  available 1,500  52 

Amount  (estimated)  required  for  completion  of  existing  project 5, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  188:5.     5, 500  00 

(See  Appendix  H  2.) 

3.  Neahsco  Creeks  Virginia. — The  river  and  harbor  act  of  March  3, 
1881,  appropriated  $5,000  for  the  improvement  of  this  creek.  The  i)roj- 
ect  contemplates  dredging  a  channel  from  7  feet  water  in  the  Potomac 
Eiver  to  Atkinson's  Upper  Landing,  including  a  channel  to  Atkinson's 
Lower  Landing  and  Willis's  Wharf,  a  distance  of  about  14,800  feet. 

The  work  has  been  offered  for  contract,  the  proposals  to  be  opened  in 
July,  1881. 

For  continuing  the  improvement  an  appropriation  of  $20,000  is  rec- 
ommended for  the  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3,  1881 §5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 $2  00 

July  1,  1881,  outstanding  liabilities 9  63 

11  63 

July  1,  1881,  amount  available 4,1H8  37 

Amount  (estimated)  required  for  completion  of  existing  project 51, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  20, 000  00 

(See  Appendix  H  3.) 

4.  Breton  Bay,  Leonardtotcn,  Maryland. — The  present  project  for  this 
improvement  was  adoi)ted  in  1878,  the  object  being  to  excavate  a  chan- 
nel 160  feet  wide  and  9  feet  deep,  between  the  9-foot  water  in  the  bay 
and  the  Leonardtown  Wharf.  The  least  depth  previous  to  the  improve- 
ment was  5  feet. 

The  amount  expended  to  June  30, 1881,  is  $11,984.84,  which  has  re- 
sulted in  securing  a  channel  115  f^^et  wide,  for  a  distance  of  2,700  feet, 
and  40  feet  wide  for  a  further  distance  of  400  feet,  and  a  basin  at  the 
wharf  400  feet  long  and  290  feet  wide,  all  to  a  depth  of  9  feet  at  low- 
water. 

The  appropriation  of  $15,000  asked  for  is  to  complete  this  imi>rove- 
ment,  and  will  be  applied  to  widening  the  channel  and  extending  it  to 
9  feet  water  in  the  bay. 

July  1,  1880,  amount  available $3,116  40 

Amount  appropriated  by  act  approved  Marcb  3,  1881 3, 000  00 

16,116  40 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1>^8U 3,101  24 

July  1,  1881,  amount  available 3,(15  16 

Amount  (estimated)  required  for  completion  of  existing  project 15,  THM)  00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30,  18-^3 .  15, 000  00 

(See  Appendix  H  4.) 
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5.  Namini  Creek,  Virginia. — ^The  present  project  for  the  improvement 
of  this  creek  was  adopted  in  1873,  the  object  being  to  excavate  a  chan- 
nel through  the  bar  at  its  mouth  100  feet  wide  and  9  feet  deep  at  low- 
water,  and  modified  in  1879  so  as  to  provide  for  a  width  of  150  feet. 

The  depth  upon  the  bar  before  the  improvement  was  begun  was  3  feet. 
The  amount  expended  to  June  30, 1881,  is  $28,485.91,  which  has  resulted 
m  securing  a  channel  100  feet  wide  and  9  to  10  feet  deep  at  low-water, 
from  the  bay  to  deep  water  within  the  bar. 

The  engineer  in  charge  recommends  a  widening  of  the  channel  to  150' 
feet  to  secure  its  permanency,  and  the  dredging  of  a  training-channel 
todivert  across  current  detrimental  to  the  integrity  of  the  main  channel. 

The  engineer  bases  upon  later  examinations  an  estimate  of  $20,407, 
recjuii'e*!  to  complete  the  improvement,  and  recommends  an  appropria- 
tion of  $10,000  for  the  year  ending  June  30,  1883. 

Jnly  1,  IttoO,  amount  available $5,000  00 

Amount  appropriated  bv  act  approved  March  3,  1S81 2,000  00 

87,000  00 

Jttlyl,  1881,  anionnt  expended  during  fiscal  vear,  exclusive  of  out- 

itandine  liabilities  July  1,  1H80 1 4,985  91 

July  1, 1681,  outstanding  liabilities 9  63 

4,995  54 

July  1,  1881,  amount  available 2.004  46 

Amount  (e8timated)  required  for  completion  of  existing  project 20, 470  00 

Amount  tha  tcan  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  10, 000  00 

{See  Appendix  H  5.) 

6.  Saint  Jerome's  Creekj  Maryland. — The  river  and  harbor  act  of  March 
3, 1881,  appropriated  $6,500  for  this  improvement. 

The  project  cont^emplates  dredging  a  channel  100  feet  wide  and  9  feet 
deep  at  low- water  through  the  outer  bar;  and  a  channel  40  feet  wide 
and  6  feet  deep  through  the  south  prong  of  the  creek,  the  material ' 
therefrom  to  be  thrown  up  into  a  dike  so  as  to  form  a  pond  of  a  portion 
of  the  south  prong,  for  the  purposes  of  the  United  States  Fish  Commis- 

fiiOD. 

The  amount  expended  to  June  30,  1881,  is  $4,921.48,  with  which  prog- 
ress in  both  these  channels  has  been  made. 

The  amount  required  for  the  completion  of  this  project  is  $15,000,  and 
an  appropriation  of  that  amount  is  recommended  for  the  year  ending 
Jane  30,  1883. 

Amount  appropriated  by  act  approved  March  3,  18H1 |6, 500  00 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,921  48 

Jolyl,  1881,  amount  available 1,578  52 

Amoant  (estimated )  required  for  completion  of  existing  project 15, 000  00 

Aaoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  15, 000  00 

(See  Appendix  H  6.) 

7.  Rappahannock  River y  Virginia, — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1871,  and  modified  in  1879,  the  object 
being  to  provide  a  channel  150  feet  wide  and  10  feet  deep  through  the  bar 
at  Fredericksburg;  channels  100  feet  wide  and  10  feet  deep  through 
foor  bars  between  Fredericksburg  and  Port  Royal;  and  channels  200 
feet  wide  and  15  feet  deep  through  two  bars  below  Port  Royal.        ;  :  f 

The  amount  expended  to  June  30,  1881,  is  $101,344.23.  This  expen- 
diture has  resulted  in  securing,  by  means  of  dredging  at  various  times 
»nd  the  construction  of  8,722  bnear  feet  of  dike,  navigable  channels  at 
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Fredericksburg  and  at  Spottswood  Bar,  and  the  removal  of  wrecks, 
drift  logs,  and  snags  at  other  points. 

The  engineer  in  charge  presents  a  revised  estimate,  based  on  recent 
examinations,  for  the  completion  of  the  improvement  as  far  down  as 
Farley  Vale  Bar. 

The  amount  asked  for,  to  be  applied  to  this  purpose  during  the  year 
ending  June  30, 1883,  is  $34,000. 

July  1,  1880,  amount  available 31,835  13 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$46,835  13 

July  1,  1^81,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 17,324  02 

July  1,  1881,  outstanding  liabilities 862  51 

18, 186  53 

July  1,  1881,  amount  available 28,648  60 

Amount  (estimated)  required  for  completion  of  existing  project 222, 345  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1H83.      34, 000  00 

(See  Appendix  H  7.) 

8.  Totuski  EiveVy  Virginia. ^-The  appropriation  of  June  14,  1880, 
($2,500),  was  found  too  small  to  accomplish  economic  results,  and  work 
was  deferred  to  the  following  year  when  the  appropriation  of  $2,500,  by 
act  of  March  3,  1881,  justified  advertisement  for  proposals.  This  has 
been  done,  the  proposals  to  be  opeiied  in  July,  1881. 

The  engineer  in  charge  submits  a  re\ised  estimate,  based  upon  a  late 
examination  for  completing  the  improvement  at  Booker's  Bar,  and  dredg- 
ing a  channel  through  the  bar  at  the  mouth  of  the  river. 

For  the  former,  he  asks  $17,000  for  the  next  fiscal  year. 

July  1,  1880,  amount  available §->,500  00 

Amount  appropriated  bv  act  approved  March  3, 1881 2, 500  00 

$5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 45  00 

July  1,  1881,  outstanding  liabilities 9  19 

54  19 

July  1,  1881,  amount  available 4,945  81 

Amount  (estimated)  required  for  completion  of  existing  i>roject.  29,  OCO  00 

Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1883.     17,  OOO  00 

(See  Appendix  H.  8.) 

9.  Urhana  Creekj  Virginia. — The  present  project  for  the  improvement 
of  this  creek  was  adopted  in  1879,  the  object  being  to  excavate  a  chan- 
nel through  the  bar  at  the  mouth  of  the  creek  150  feet  wide  and  not  less 
than  10  feet  deep.    The  least  depth  of  water  on  this  bar  was  6J  feet. 

The  amount  expended  to  June  30, 1881 ,  is  $4,923.74,  which  has  resulted 
in  securing  a  channel  80  feet  wide  and  10  feet  deep  at  low-water. 

The  work  under  the  appropriation  of  March  3, 1881  (84,000),  has  been 
offered  for  contract,  and  proposals  will  be  opened  in  July,  1881. 

The  engineer  in  charge  asks  for  the  completion  of  this  work  an  appro- 
priation of  $8,500  for  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available ^2,636  66 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

^,  636  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 60  44 

July  I,  1881,  amount  available 6,576  22 


/% 
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Amonnt  (estimated)  required  for  completion  of  existing  project 8, 500  00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1883.    8, 500  00 

(See  Api)eiidix  H  9.) 

10.  Mattaponi  River j^Virginia. — ^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  provide  a 
channel  40  feet  wide  and  5^  feet  deep  at  low-water,  by  the  removal  of 
sna^s,  drift,  wrecks,  and  overhanging  trees,  and  by  dredging  through 
the  bars. 

The  amount  expended  to  June  30, 1881,  is  $1,444.09,  which  has  resulted 
in  securing  an  efficient  plant  for  snagging  operations,  ready  for  active 
work  which  is  about  to  be  begun  at  Ayletts. 

The  appropriation  of  $10,000  recommended  is  to  be  applied  to  contin- 
uing the  improvement. 

Jnly  1, 1880,  amount  available $2,500  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 3, 300  00 

15,800  00 

Jalv  1,  1881,  amonnt  ex]>ended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 1,444  09 

July  1,  1881,  amount  available 4,355  91 

Amount  (estimated)  required  for  completion  of  existing  project 28, 300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .^0, 1883 . .  10, 000  00 

(See  Appendix  H  10.) 

11.  Pamunkey  River,  Virginia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  provide  a 
channel  40  feet  wide  and  5  to  6  feet  deep  at  low-water,  by  the  removal 
of  snags,  drift,  wrecks,  and  overhanging  trees,  and  by  dredging  through 
the  bars. 

The  amount  expended  to  June  30, 1881,  is  $2,449.81,  which  has  resulted 
in  securing  an  efficient  plant  for  snagging  operations,  and  the  improve- 
ment of  4  miles  of  the  river  at  the  upper  limit  of  the  improvement. 

The  appropriation  of  $12,500  asked  for  is  to  be  applied  to  continuing 
the  snagging  operations. 

July  1,  1880,  amount  available $2,500  00 

Amoimt  appropriated  by  act  approved  March  3,  1881 2,500  00 

$5,  000  CO 

Jnly  1,  1681,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 2,448  81 


July  1,  1881,  amount  available 2,551  19 

Amoont  (estimated)  required  for  completion  of  existing  project 12, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal'year  ending  J une  30, 1883 . .  12, 500  00 

(See  Appendix  H  11.) 

12.  York  River,  Virginia. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1880,  the  object  being  to  provide  a  channel 
by  dredging  22  feet  deep  and  200  feet  wide  (to  be  increased  afterwards 
to  400  feet  wide)  through  the  bar  opposite  the  mouth  of  Potopotank 
Creek,  and  the  bar  immediately  below  and  at  West  Point,  and  a  basin 
of  same  dei)th  at  the  wharves  at  West  Point. 

The  first  appropriation  for  this  imi)rovement  was  made  June  14, 1880, 
of  ^10,000,  with  which  the  improvement  of  the  bar  at  mouth  of  Potopo- 
tank Creek  was  effected. 

The  amount  exi^ended  to  June  30, 1881,  is  $10,853.12,  and  has  resulted 
in  securing  a  channel  105  feet  wide  and  22  feet  deep  through  Potopo- 
tank Bar,  and  a  thorough  survey  of  the  bar  at  and  next  below  West 
Point 
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An  appropriation  of  $50,000  is  asked  for  to  continue  the  improvement 
at  West  Point  during  the  fiscal  year  ending  June  30,  1883. 

July  1,  1880,  amount  avaUable $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 , *25, 000  00 

$35,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 10, 853  12 

July  1,  1881,  outstanding  liabilities 48  00 

10,901  12 

Julyl,  1881,  amount  available 24,098  88 

Amount  (estimated)  required  for  completion  of  existing  project 93, 000  00 

Amount  that  can  be  profttably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 

(See  Appendix  H  12.) 

13.  Chickahoininy  River^  Virginia. — The  i)resent  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  dredge 
channels  100  to  150  feet  wide  through  Binn's,  Old  Fort  and  Windsor 
Shades  bars  to  a  depth  of  not  less  than  8  feet  at  low- water ;  and  to  re- 
move snags,  drift,  &c.,  from  points  above,  and  close  subsidiary  chan- 
nels by  means  of  dikes.  The  least  depths  on  these  bars  were  4  and  5 
feet  at  low-water. 

The  amount  expended  to  June  30, 1881,  is  $7,976.35,  which  has  re- 
sulted in  attbrding  a  channel  through  Binn's  Bar  150  feet  wide  and  8 
feet  deep,  and  through  each  of  the  other  bars  100  feet  wide  and  8  feet 
deep. 

An  appropriation  of  $5,000  is  asked  to  complete,  the  improvement 
during  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

|5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880....- 2,976  35 

July  1,  1880,  amount  available 2,023  65 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 

(See  Appendix  H  13.) 

14.  Staunton  Biver^  Virginia, — X^e  present  project  for  the  improve- 
ment of  this  river  between  Eoanoke  Station  and  Brookneal  was  adopted 
in  1879,  the  object  being  to  secure  a  navigable  channel  not  less  than  35 
feet  wide  and  2  feet  deep  through  the  ledges  and  sand-bars,  and  a  slope 
of  water-surfiice  at  the  rapids  not  greater  than  10  feet  to  the  mile. 

The  amount  exx)ended  to  June  30,  1881,  is  $8,534.37,  which  has  re- 
sulted in  securing  a  survey  of  the  river  from  Brookneal  to  Eoanoke 
Station  ;  the  constniction  of  boats  and  derrick ;  and  the  improvement 
of  Hawk  Mountain  Shoal,  with  some  progress  at  Horseback  Shoal,  and 
between  Clark's  Dam  ana  Eoanoke  Station. 

An  appropriation  of  $15,000  is  asked  to  continue  the  improvement 
during  the  year  ending  June  30, 1883. 

Julyl,  1880,  amount  available $8,602  38 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

813, 602  38 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1^80 4,636  75 

Julyl,  1881,  amount  available 8,965  63 
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Amoant  (est  imatAd)  rennired  for  completion  of  existing  project 4D,  170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 

(See  Appendix  H  14.) 

15.  Dan  Riter^  between  Madison^  North  Carolina^  and  Danville^  Ftr- 
ginia. — ^Tlie  present  project  for  this  improvement  was  adopted  in  1880, 
the  object  being  to  afford  a  channel  for  navigation,  not  less  than  35  feet 
wide,  and  not  less  than  1^  feet  deep  in  the  pools,  and  2  feet  deep  in  the 
rapids  at  extreme  low-water.  It  is  believed  that  these  depths  of  excava- 
tion wiU  give  for  six  months  of  the  year  a  channel  of  not  less  than  3  feet. 

The  amount  expended  to  June  30, 1881,  is  $4,989.11,  and  has  resulted 
in  securing  derrick-boats,  scows,  &c.,  as  a  working  outfit,  and  fair  prog- 
ress in  the  improvement  of  Long  Shoal,  above  Danville,  Va. 

An  appropriation  of  $15,000  is  recommended  for  continuing  the  im- 
provement during  the  year  ending  June  30, 1883. 

July  1,  1880,  amount  available $10,000  00      • 

Imoant  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$18,000  00 

July  \j  1881,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 
lubilities  July  1,  1880 4,989  11 

July  1,  1881,  amount  available 13,010  89 

Amount  (estimated)  required  for  completion  of  existing  project 34, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 

(See  Appendix  H  15.) 

16.  French  Broad  River ^  North  Carolina, — The  present  project  for  the 
improvement  of  this  river  was  adopted  in  1878,  the  object  being  to  afford 
a  channel  35  feet  wide  and  not  less  than  2^  feet  deep  at  low* water,  be- 
tween Brevard  and  Big  Buck  Shoal,  a  disto.nce  of  31^  miles. 

The  amount  exi)ended  to  June  30, 1881,  is  $33,802.91,  which  has  re- 
sulted in  securing  a  channel  of  the  required  dimensions  for  a  distance 
of  16  miles  below  Brevard. 

For  the  completion  of  the  improvement  $17,000  wDl  be  required,  and 
an  appropriation  of  that  amount  is  recommended  for  the  year  ending 
June  ;K),  1883. 

July  1,  18H1,  amount  available $4,258  12 

Amount  appropriated  by  act  approved  Marcb  3,  1881 5, 000  00 

$9,258  12 

Julv  1,  18>^1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiesJuly  1,  lHc*0 5,272  23 

July  1,  1881,  amount  available 3,985  89 

Amount  (estimated)  required  for  completion  of  existing  project 17, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. '    17, 000  00 

(See  Appendix  H  16.) 

17.  RoanoJce  River j  North  Carolina. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1871,  the  object  being  to  improve  the  navi- 
ption  by  the  removal  of  rocks  near  Weldon  and  Halifax,  and  of  wrecks, 
snags,  and  overhanging  trees  at  various  points,  and  dredging  channels 
through  bars  and  shoals. 

The  amount  expended  to  June  30, 1878,  (since  which  time  no  funds 
have  been  available)  was  $45,000. 

The  engineer  in  charge  recommends  a  survey  to  ascertain  the  changes 
which  have  taken  place  since  the  survey  of  1871,  upon  which  the  present 
estimates  are  based ;  and  for  the  removal  of  snags,  and  the  repair  of  dike 


158         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

at  McCree's  Landing  an  appropriation  of  $5,000  is  recommended  for 
the  year  ending  Jnne  30, 1883. 

Amount  that  can  be  profitably  expended  in  fiscal  y^ar  ending  June  30,  1883. .  $5, 000  00 

(See  Appendix  H  17.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14! 
1880,  Mr.  Abert  wa&  charged  with  and  has  completed  the  following : 

1.  Neahsco  Creeic,  a  tributary  of  the  Potomac.    (See  Appendix  H  3.) 

2.  Potomac  River  at  the  mouth  ofPohicJc  Creeh    (See  Appendix  H  18.) 

3.  Mouth  of  Gurrioman  Bay^  Virginia,     (See  Appendix  H  19.) 

4.  The  Nomini  River  ^  from  the  ferry  across  the  same  to  the  head  of  tide- 
water.   (See  Appendix  H  5.) 

The  results  of  these  surveys  were  submitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  41,  Forty-sixth  Congress,  third  session. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  has  been  charged  with  the  following,  the  results  of  which 
will  be  duly  transmitted  when  received : 

1.  Staunton  River ^  from  Brookneal^in  Campbell  County,  to  mouth  of  Pig 
River,  Virginia. 

2i  Roanohe  River,  from  Weldon^Korth  Carolina,  to  Clarksville,  Virginia. 

3.  Potoma^i  and  Anaoosti^i  Rivers,  in  vicinity  of  Washington,  District  of 
Columbia,  with  refer cTwe  to  improvement  of  navigation;  the  establishment 
of  harbor  line  ;  and  raising  of  flats,  so  far  as  their  improvement  may  he 
'necessary  to  the  improvement  of  navigation  and  the  establishment  of  the 
harbor  line. 

4.  Upper  Ma^ihodoc  Creek,  Virginia,  a  tributary  of  Potomac  River. 

5.  Urbana  Creek,  Virginia,  a  tributary  of  Rappahannock,  from  the  vil- 
lage of  Urbana  to  the  Oaks. 

I 

IMPROVEMENT  OF  THE  HARBORS  OF  NORFOLK,  VIRGINIA,  AND  BEAU- 
FORT, 'NORTH  CAROLINA;  OF  CURRITUCK  SOUND,  COANJOK  BAY, 
AND  NORTH  RIVER  AND  BAR,  AND  OF  CERTAIN  RIVERS  IN  VIB- 
OINIA  AND  IN  NORTH  CAROLINA  AND  SOUTH  CAROLINA. 

Officers  in  charge,  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  until  his 
death,  June  14, 1881 ;  since  which  time,  Capt.  James  Mercur,  Corps  of 
Engineers. 

1.  Harbor  at  Norfolk,  Virginia,  and  its  approaches. — ^Work  during  the 
fiscal  year  has  been  conducted  in  furtherance  of  existing  project  for  the 
improvement  of  the  harbor  and  its  approaches.  The  improvement  was 
commenced  in  1877,  the  first  appropriation  having  been  made  in  1876. 
since  which  to  the  end  of  the  fiscal  year,  $184,719.69  has  been  expended 
on  the  work. 

Owing  to  the  difficult  work  encountered  at  the  Portsmouth  flat«,  the 
contractors  had  not  completed  their  work  on  June  30,  1880,  and  were 
granted  an  extension.  They  finished  it  on  August  11,  1880;  04,385 
cubic  yards  of  material  and  160  scow  loads  of  piles,  wharf  dibris,  &c., 
having  been  removed  under  the  appropriation  of  March  3,  1879. 

Under  the  appropriation  of  June  14,  1880,  about  237,000  cubic  yards 
of  material  have  been  removed,  leaving  about  113,000  cubic  yards  yet 
to  be  dredged.  The  time  for  completion  of  contract  has  been' extended 
to  October  31,  1881. 

The  result  of  the  work  of  the  fiscal  year  has  been  te  extend  the  chan- 
nel at  Western  Branch  bar  through  some  lumps  found  below,  tetal  length 
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now  4,400  feet,  width  265  feet,  depth  at  mean  low- water  not  less  than 
25  feet;  to  make  one  cut  35  feet  wide  through  SewalPs  Point  bar  14,000 
feet  long,  and  another  cut  two-thirds  of  the  distance  and  same  width, 
both  to  25  feet  depth  or  more,  at  low-water. 

The  act  of  March  3, 1881,  appropriated  $75,000  for  tins  work.    A  small 
portion  of  this  will  be  devoted  to  completing  the  dredging  at  Portsmouth 
flats  and  in  removing  a  few  small  lumps  from  the  channel  of  the  South  . 
Branch  up  to  the  U.  8.  Navy  Yard. 

A  portion  will  also  be  devoted  to  dredging  in  the  Eastern  Branch 
above  the  county  bridge;  the  bulk,  however,  will  be  devoted  to  dredg- 
ing in  the  approaches  to  the  harbor,  to  secure  a  channel  not  less  than 
25  feet  deep  at  low- water,  and  ultimately  500  feet  wide,  from  Hampton 
Boads  to  the  inner  harbor. 

JnJyl,  1880,  amount  available 864,460  24 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

$139,460  24 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

ootrtanding  liabilities  July  1,  1880 29,662  17 

July  1, 1881,  outstanding  liabilities 9,516  66 

39, 178  83 

July  1, 1881,  amount  available 100,281  41 

Amoant  (estimated)  renuired  for  completion  of  existing  project 93. 000  00 

Aonoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      93;  000  00 

(See  Appendix  II). 

2.  Archer^B  Hope  Eiver,  Virginia. — ^The  river  and  harbor  act  of  March 
3, 1879,  directed  an  examination  or  survey  of  this  river.  The  survey 
was  made  and  a  report,  with  estimate  of  cost  of  improvements  proposed, 
transmitted  to  Congress. 

It  was  proposed  to  secure  a  channel  60  feet  wide  and  6  feet  deep  from 
the  mouth  of  the  river  where  it  empties  into  the  James  Eiver  to  the  City 
of  Williamsburg,  some  4  or  6  miles  above,  by  dredging  at  several  points. 

Two  plans  were  submitted;  the  total  estimated  cost  of  one  was  $19,400, 
ofthe  other  $13,671. 

The  act  of  March  3, 1881,  appropriated  $6,000  for  this  work.  It  is 
proposed  to  expend  this  amount  in  dredging,  to  carry  out  one  of  the  plans 
proposed,  and,  as  much  of  the  work  to  be  done  is  common  to  both  plans, 
the  decision  as  to  which  shall  ultimately  be  adopted  will,  for  the  present, 
be  deferred.  The  amount  asked  for  is  for  the  completion  of  the  first- 
mentioned  project. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000 

Jnly  1,  1881,  amount  available 5,000 

Amoant  (estimated)  required  for  completion  of  existing  project 14, 400 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,  1883..  14, 400 

(See  Appendix  I  2.) 

3.  Pagan  Creeks  Virginia. — The  appropriation  of  $5,000  of  June  14, 
1880,  was  the  first  made  for  this  work.  According  to  the  general  plan 
of  improvement,  it  is  being  applied  to  dredging  a  channel  60  feet  in 
width  and  8  feet  in  depth  through  three  of  the  four  obstructing  bars 
between  the  town  of  Smithfield  and  the  mouth  of  the  creek. 

The  commencement  of  the  work  was  delayed  by  various  causes  until 
May  30,  since  which  time  6,662  cubic  yards  of  material  have  been  removed. 

The  appropriation  of  $5,000  (act  March  3, 1881)  will  also  be  devoted 
to  dredging  in  the  bars  mentioned. 

The  work  is  being  executed  by  contract. 
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July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  8,  1881 5, 000  00 

$10,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  lb80 55  53 

July  1,  1881,  outstanding  liabilities 1,237  31 

1.292  84 

'•  July  1,1881,  amount  available 8,707  16 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    18, 000  00 

(See  Appendix  I  3.) 

4.  BkusJcwater  River ^  Virginia. — Under  the  appropriation,  $3,500,  of 
June  14, 1880,  the  cutting  off  of  obstracting  points  in  accordance  with 
approv^  project  was  continued. 

The  point  at  Franklin  was  cut  back,  some  74  feet,  about  6,000  cubic 
yards  of  material  being  removed,  and  put  back  from  20  to  150  feet  from 
the  river.  About  90  linear  feet  or  sheet-pile  revetment  was  driven  to  pro- 
tect the  bank  at  this  point.  At  Littletown  Bend  the  point  was  cut  back 
about  60  feet  and  about  12,000  cubic  yards  of  material  removed  and  put 
back,  as  at  Franklin. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $1,500  for 
continuing  this  work.  It  is  proposed  to  expend  this  amount  in  cutting 
off  projecting  points  which  now  interfere  with  navigation  as  far  as  fan<£ 
will  permit. 

July  1,1880,  amount  available $3,731  26 

Amount  appropriated  by  act  approved  March  3,  1881 1, 500  00 

$5,23126 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1, 1880 3,740  90 

July  1,  1881,  amount  available 1.490  36 

Amount  (estimated)  required  for  completion  of  existing  project : 2, 350  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    2, 500  00 

(See  Appendix  14.) 

5.  Nottoway  Biver^  Virginia, — The  acts  of  June  14, 1880,  and  March 
3, 1881,  appropriated  together  $7,000  for  this  work. 

A  project  for  the  expenditure  of  this  sum,  which  has  been  approved, 
contemplates  the  clearing  of  the  river,  commencing  at  the  mouth  and 
working  up  stream,  so  far  as  funds  will  permit.  A  small  amount  of  cheap 
diking  may  be  required  at  some  points,  and  it  is  exp'^cted  that  the  im- 
provements projected  wjU  secure  a  depth  of  from  4  to  5  feet  during  about 
nine  months  of  the  year. 

There  has  be^n  some  delay  in  the  commencement  of  operations,  owing 
to  the  necessity  of  opening  a  passage  for  the  ma(;hinery  through  four 
bridges  without  draws;  it  is  believed  now,  however,  that  all  difficulty  in 
this  connection  has  been  overcome. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$7,000  00 

July  1,  1881,  amount  available 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    2, 000  00 

(See  Appendix  1  6.) 

6.  North  Landing  Biver^  Virginia  and  North  Carolina. — Operations 
during  the  year  have  been  conducted  with  a  view  of  carrying  out  the 
general  plan  of  improvement  adopted  in  1879,  which  was  to  secure  a 
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channel  80  feet  wide  at  bottom  and  9  feet  deep,  by  dredging  where  these 
dimensions  did  not  exist,  also  to  trim  the  banks  of  overhanging  trees, 
dear  the  channel  of  logs  and  snags,  and  cut  off  some  projecting  points 
at  abrupt  bends. 

Under  the  appropriation  of  June  14, 1880,  the  channel  through  Black- 
water  Flats,  winch  at  the  close  of  the  last  fiscal  year  had  a  varying 
width  of  from  :^  to  60  feet,  has  been  dredged  for  the  full  width  of  80 
feet  for  the  entire  length  of  21,600  feet.  This  work  was  done  by  contract, 
and  64,354  cubic  yards  of  material  were  removed. 

The  cutting  off  of  obstructing  points  was  continued  with  some  inter- 
raptions  to  the  close  of  the  fiscal  year.  One  point  has  been  cut  back 
115  feet,  and  another  one  32  feet;  two  short  shoals  in  the  channels  have 
also  been  dredged. 

The  act  of  March  3,  1881,  appropriated  $7,600  for  continuing  this 
work.  This  will  be  applied  to  cutting  off  points,  dredging  short  shoals, 
clearing  out  logs  and  snags,  and  trimming  the  banks  of  the  upper  river» 

Joly  1, 1880,  amount  available 916,432  31 

AmoQBt  appropriated  by  act  approved  March  3, 1881 7, 500  00 

$23,932  31 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding UabiUties  July  1,1880 $13,275  53 

Jnly  1, 1881,  outstanding  liabihties 3,406  10 

16,681  63 

July  1, 1881,  amount  available : 7,250  68 

Anumnt  (estimated)  requii^  for  completion  of  existing  project 40, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 

(See  Appendix  I  6.) 

7.  Currituck  Soundj  CoanjoJc  Bay^  North  River  and  Bar^  North  Caro- 
/iiki.— Operations  during  the  year  have  been  conducted  with  a  view  to 
carrying  out  the  general  plan  of  improvement  originally  adopted,  which 
v-as  to  secure  a  channel  80  feet  in  width  at  bottom  and  9  feet  in  depth  at 
an  ordinary  winter  stage  of  water  through  the  entire  length  of  the  upper 
sooDd,  a  distance  of  lOJ  miles.*  The  work  has  been  done  by  dredging. 
Two  contracts  called  for  the  excavation  of  350,000  cubic  yards.  Under 
them  236,517  cubic  yards  have  been  removed.  The  act  of  June  14, 1880, 
added  CcKanjok  Bay  to  this  work.  No  estimate  having  previously  been 
made,  an  examination  was  made  and  estimate  of  cost  submitted  by  the 
officer  in  charge.  One  cut  has  been  made  entirely  through  this  bay,  to 
relieve  the  pressing  needs  of  commerce.  The  work  accomplished  during 
the  fiscal  year  has  been  the  cutting  of  a  channel  about  52  feet  wide  be-, 
tween  beacons  5  and  6:  the  completion  of  the*  channel,*  about  50  feet 
wide^  between  beacons  o  and  7,  and  a  channel  varying  from  25  to  100 
feet  m  widUi  between  beacons  7  and  8. 

The  appropriation  of  March  3, 1881,  includes  North  Eiver,  for  which 
iM>  estimate  has  been  submitted.  It  is  not  expected  that  any  work  will 
be  done  on  this  river  at  present. 

The  appropriation  will  be  applied  to  carrying  out  the  original  plan  of 
improvement,  supplemented  by  some  work  on  Coanjok  Bay. 

Joly  1,  1880,  amount  avaUable $40,852  22 

Aaoont  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$70,852  22 

J«ly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

otttetanding  habilities  July  1,  1880 29,120  63 

Jolyl,  1881,  outetanding  habilitiea 6,430  78 

35,551  41 

J«lyl,  1881,  amount  available 35,300  81 

11  E 
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Amount  (estimated)  required  for  completion  of  existing  project |40, 213  95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 200  00 

(See  Appendix  17.)  • 

8.  Scwppernong  River.  North  Carolina. — ^Work  during  the  fiscal  year  has 
been  confined  to  dredging  through  two  obstructing  points,  known  as  the 
"thoroughfare''  and  "  Devil's  Elbow,"  under  the  appropriation  of  $1,000 
of  June  14, 1880,  together  with  a  small  balance  of  previous  appropriation. 

A  cut  23  feet  wide  was  made  through  the  first-named  pla<5e,  opening 
it  for  the  passage  of  vessels.  The  cut  through  "Devil's  Elbow"  was  not 
quite  completed,  owing  to  the  near  exhaustion  of  funds.  About  1,800 
cubic  yards  of  material  were  removed. 

The  act  of  March  3, 1881,  appropriated  $1,000  for  continuing  this  work. 
This  amount  will  be  applied  to  cutting  off  obstructing  points  so  far  as  the 
funds  will  permit. 

July  1,  1880,  amount  available i $1,576  26 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

$2, 576  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 1,149  06 

July  1,  1881,  outstanding  liabilities 168  75 

July  1,  1881,  amount  available 1,258  45 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     2, 000  00 

(See  Appendix  18.) 

9.  Pamplico  and  Tar  BiverSy  North  Carolina, — ^Work  during  the  past 
fiscal  year  has  consisted  on  the  Pamplico,  in  the  dredging  of  material 
and  removal  of  stumps  and  roots  from  the  channel  across  *<  Stumpy 
Shoal"  about  IJ  miles  below  Washington,  for  the  purpose  of  widening, 
deepening,  and  straightening  it;  1,197  stumps  and  2,235  cubic  yards  of 
material  were  removed. 

On  the  Tar,  the  work  has  been  the  construction  of  jetties,  3,233  linear 
feet  of  which  were  built,  and  the  removal  of  a  large  quantity  of  logs, 
snags,  and  overhanging  trees. 

The  act  of  March  3,  1881,  appropriated  $8,000  for  these  rivers,  which 
it  is  proposed  to  divide  about  equally  between  them  and  continue  the 
same  general  plan  of  improvement  which  has  been  carried  on  the  past 
two  years. 

The  work  on  these  rivers  having  exceeded  in  amount  that  originally 
estimated  for,  if  it  is  considered  desirable  to  continue  the  improvements, 
new  examinations  and  estimates  are  necesse»y. 

July  1, 1880,  amount  available $9,255  61 

Amount  appropriated  by  act  approved  March  3,  1881 8,000  00 

$17,255  61 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 6,987  10 

July  1, 1881,  outstanding  liabilities 1,405  14 

8,39224 

July  1, 1881,  amount  available 8,863  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 

(See  Appendix  1 9.) 
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10.  Neuge  River ^  North  Carolina. — ^Work  during  the  fiscal  year  has 
been  condacted  in  accordance  with  the  approved  project  for  the  expen- 
dttore  of  the  appropriation  of  Jane  14, 1880. 

Previoos  appropriations  had  confined  the  work  to  below  the  railroad 
bridge  near  Ooldsboro'.  This  one  extended  it  to  Smithfield,  the  head  of 
navigation. 

Above  the  bridge  the  work  has  consisted  in  the  removal  of  logs, 
snags,  and  overhanging  trees.  This  work  has  been  done  for  12  miles 
above  the  railroad  bridge. 

Below  the  bridge,  about  5,000  linear  feet  of  log  and  brush  dike  have 
been  built  at  different  points  between  "  Pitch  Kettle''  and  "  Dear  Neck," 
which  are  about  10  miles  apart. 

About  600  linear  feet  of  dams  were  built  to  prevent  the  flow  of  water 
from  the  river  into  "Grindle  Creek." 

A  bad  bend  at "  Bull  Point"  has  been  revetted  with  logs,  and  the  bank 
protected  to  prevent  caving. 

A  number  of  sheet-pile  jetties  have  also  been  constructed,  the  ends  of 
which  were  secured  by  mattresses  of  logs  and  brush  weighted  with  stone. 
The  survey  of  the  river  in,  1871  was  made  during  flush-water;  many 
obstructions  to  navigation,  which  have  since  been  removed,  were  not 
met  with  at  the  time.  As  they  were  not  estimated  for,  the  cost  of 
improvement  will  be  greater  than  was  expected.  It  will  probably 
require  $30,000  to  $40,000  more  to  complete  the  work  than  was  origi- 
nally estimated. 

The  act  of  March  3,  1881,  appropriated  $30,000  for  continuing  the 
work,  which  it  is  proposed  to  exx>end  in  carrying  out  the  general  plan 
of  improvement,  clearing  out  the  river  above  and  constructing  jetties, 
with  perhaps  a  little  dredging  below  the  railroad  bridge. 

Joly  1,1880, amount  available $63,245  10 

Amoont  appropriated  by  act  approved  March  3, 1881 30, 000  00 

893.245  10 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 30,387  57 

July  1,1881,  outstanding  liabilities...* 7,991  58 

38,379  15 

July  1,1881,  amount  available 54,865  95 

Amount  (estimated )  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  1 10.) 

*  * 

II.  Trent  River y  North  Carolina. — Operations  have  been  conducted 
having  in  view  to  secure  a  navigable  depth  of  3  feet  at  all  stages  to  Tren- 
ton, 43  miles  from  the  mouth  of  the  river. 

The  work  has  been  the  clearing  of  the  river  of  snags  and  logs,  and 
the  banks  of  overhanging  trees  for  the  29  miles  from  the  mouth  of  the 
river  to  *' Quaker  Bridge."  Between  Qqaker  Bridge  and  Trenton  ^ 
dredge  has  been  employed  and  about  25,000  cubic  yards  of  material, 
partudly  rock,  has  been  removed. 

The  act  of  March  3, 1881,  appropriated  $5,000  for  continuing  this 
work.  This  will  be  applied  to  carrying  out  the  original  plan  of  im- 
provement. It  is,  however,  feared,  as  more  work  has  been  encountered 
dun  was  estimated  for,  that  it  will  be  insuf&cient  to  complete  the  im- 
provement. 
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July  1,  1880,  amount  available |10,128  37 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$15,128  37 

July  1,  1881,  amount  expended  during  fiscal  year,*  exclusive  of 

outstanding  liabilities  July  1,  18fi0 6,977  13 

July  1,  1881,  outstanding  liabilities 3,302  67 

10.275)80 

July  1,  1881,  amount  available 4,84b  57 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    12, 000  00 
(See  Appendix  1 11.) 

12.  Oontentny  Greek j  North  Carolina, — An  examination  of  this  creek 
was  directed  by  the  river  and  harbor  act  of  June  14, 1880,  and  a  report 
with  estimate  amounting  to  $39,600  of  cost  of  proposed  improvement 
was  transmitted  to  Congress. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  this  work.  It  is 
proposed  to  expend  this  sum  in  clearing  the  creek  of  all  obstructions, 
natural  and  artificial,  carrying  the  work  as  far  as  funds  will  permit 
Thus  it  is  expected  to  secure  a  navigable  depth  of  3  feet  for  the  8  or  9 
flush- water  months  of  the  year,  from  the  mouth  of  the  creek,  where  it 
empties  into  the  Neuse  Eiver,  to  the  town  of  Stantonsburg,  some  70 
miles  above. 

Amount  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 30,00000 

Amount  that  can  be  proiitably  expended  in  fiscal  year  endiug  June  30, 1883 .     15, 000  00 

(See  Appendix  1 12.) 

13.  Beaufort  Harbor,  North  Carolina. — ^A  survey  of  this  harbor  was 
made  in  November  and  December  last,  having  been  provided  for  in  the 
river  and  harbor  act  of  June  14, 1880,  and  a  report  with  estimate  of  cost 
of  improvement  proposed  was  transmitted  to  Congress. 

The  improvement  proposed  consists  in  the  construction  of  jetties  of 
loose  rock  to  prevent  the  further  abrasion  of  Shackleford's  Point  and  to 
dredge  two  channels  and  a  turning-basin  near  the  town  of  Beaufort. 

The  total  estimated  cost  of  the  improvement  was  $82,103. 

The  act  of  March  3, 1881,  appropriated  $30,000  for  tiiis  work,  which 
it  is  proposed  to  expend  in  the  carrying  out  of  the  plan  above  indicated 
deferring  the  commencement  of  the  work  until  some  more  precise  data 
regarding  the  location  of  jetties  is  obtained. 

Amount  appropriated  by  act  approved  March  3,  1881 $30, 000  00 

July  1,  1881,  amount  avaUable 30,000  00 

Amount  (estimated)  req^uired  .for  completion  of  existing  project 52, 103  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883 .  52, 100  00 

(See  Appendix  1 13.) 

14.  Cape  Fear  River^  between  Wilmington  and  Fayetteville^  North  Caro- 
lina.— An  examination  or  survey  of  this  portion  of  the  Cape  Fear  was 
directed  by  the  river  and  harbor  act  of  June  14, 1880. 

An  examination  was  made  and  report  with  partial  estimate  of  cost  of 
improvement  proposed  was  transmitted  to  Congress. 

The  improvements  proposed  consist  iii  the  removal  of  snags  and  logs, 
the  clearing  away  of  overhanging  trees  on  the  banks,  a  smaU  amount  of 
dredging,  and  the  construction  of  jetties  or  dikes,  at  first  experimentally. 

The  total  estimated  cost  of  the  work  proposed  was  $65^765,  which, 
however,  was  only  for  a  part  of  the  work  that  will  be  required  for  the 
entire  portion  of  the  river  in  need  of  improvement. 

The  act  of  March  3, 1881,  appropriated  $30,000  for  the  work  with  a 
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proviso  that  $10,000  of  this  sam  may  be  expended  to  extinguish  before 
December  I,  1881,  any  claim  of  right  that  any  company  may  have  to 
collect  tolls,  &c. 

Should  the  negotiations  now  pending  be  successful  in  extinguishing 
existing  claims  within  the  time  specified,  it  is  proposed  to  expend  the 
amount  which  may  be  left  in  carrying  out  the  above  plan  of  improve- 
ment. 

Amoant  appropriated  by  act  approved  March  3,  1881 $30, 000  00 

Jalyl,  18^1,  amount  available 30,000  00 

Amoant  (eatimated)  required  for  completion  of  existing  project 35, 755  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juno  30, 1883.  35, 800  00 

(See  Appendix  1 14.) 

15.  Lillington  Biver^  Narth  Carolina. — ^The  act  of  June  14,  1880,  di- 
rected an  examination  or  survey  of  this  river.  An  examination  was 
accordingly  made  in  August  last,  and  a  report  with  an  estimate  of  cost 
transmitted  to  Congress. 

The  estimated  cost  of  the  whole  improvement  proposed  :iuiounted  to 
$6,003. 

The  river  and  harbor  act  .of  March  3,  1881,  appropr!;;ted  $3,000  for 
this  work. 

It  is  proposed  to  apply  this  amount  to  clearing  the  river  of  logs  and 
snags,  cutting  down  and  removing  overhanging  trees,  and  dredging  oH* 
a  few  abrupt  points,  with  a  view  to  secure  a  5-foot  navigation  from  the 
mouth  of  the  river,  where  it  empties  into  the  Cape  Fear  Eiver,  to  the 
town  of  Lillington,  some  11  miles  above. 

Amount  appropriated  by  act  approved  March  3,  1881 $30,000  00 

July  1.  18H1,  amount  available 30,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 003  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      3, 000  00 

(See  Appendix  1 15.) 

16.  Town  Creekj  North  Carolina. — A  survey  of  this  creek,  ordered  in 
the  act  of  June  14, 1880,  was  made  in  September  last,  and  a  report  with 
estimate  of  cost  of  improvement  proposed  was  transmitted  to  Congress. 

The  proposed  improvement  consists  of  removing  all  obstructions  to  a 
4-foot  navigation  at  ordinary  low- tide  from  the  mouth  of  the  creek, 
where  it  empties  into  the  Cape  Fear  River,  to  Saw  Pit  Landing,  20  miles 
above.    The  total  estimate  cost  is  $9,078. 

The  act  approved  March  3, 1881,  appropriated  $1,000  for  this  work, 
which  amount  it  is  proposed  to  expend  in  removing  obstructions,  as 
above  indicated,  so  far  as  funds  will  permit. 

Amount  appropriated  by  act  approved  March  3,  1881 ^1,000  00 

July  1,1881,  amonnt  available 1,000  00 

Amount  (eetimated)  required  for  completion  of  existing  project 8, 078  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883 .     8, 100  00 

(See  Aj>pendix  1 16.) 

17.  Yadkin  River ^  North  Carolina. — A  sur\'ey  of  this  river  was  made 
in  1878,  and  the  results  submitted  to  Congress. 

It  was  proposed  to  improve  the  river  for  steamboat  navigation  from 
the  railroad  bridge,  near  Salisbury,  to  the  foot  of  Bean  Shoal,  a  dis- 
tMce  of  6^  miles,  by  the  construction  of  wing-dams  and  blasting  and 
dredging  through  ledges  of  rock.    The  total  estimated  cost  was  $82,000. 

The  act  of  March  3, 1879,  appropriated  $20,000  for  the  work,  but  as 
tiiere  were  a  number  of  mill-dams  on  the  river,  with  the  owners  of  which 
BO  satisfactory  arrangements  could  be  made,  no  work  was  done. 
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The  act  of  Jane  14, 1880,  appropriated  $20,000  additional  for  the  im- 
provement, of  which  $6,000  might  be.  used  to  purchase  dams.  No  final 
arrangements  have  yet  been  made  with  the  owners,  but  it  is  believed 
satisfactory  ones  will  be.  The  plant  for  working  has  been  prepared, 
and  a  channel  50  to  60  feet  wide  cut  up  the  river  If  miles  above  the 
railroad  bridge,  during  June. 

The  act  of  March  3, 1881,  appropriated  $12,000  for  continuing  the 
operations.  It  is  proposed  to  exx)end  this  amount  in  accordance  with  the 
original  plan,  viz,  to  provide  a  channel,  2^  to  3  feet  in  depth,  through 
the  numerous  shoals  and  ledges  of  rock  in  the  river. 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 12, 000  00 

$52,00000 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 4,275  61 

July  1,  1881,  outstanding  liabilities 4,105  28 

8,380  89 

July  1,  1881,  amount  available 43,619  U 

Amount  (estimated)  required  for  completion  of  existing  project 36, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    36, 000  00 

(See  Appendix  1 17.) 

18.  Oreat  Pee  Dee  River y.  South  Carolina. — During  the  past  fiscal  year 
operations  have  been  conducted  under  the  appropriation  87,000,  made 
by  act  of  June  14, 1880. 

Work  has  been  confined  to  the  upper  portion  of  the  river,  where  the 
object  in  view  is  to  obtain  a  navigable  depth  of  3J  feet  at  lowest  stage 
of  water. 

The  work  done  has  been  the  removal  of  some  286  snags  and  logs  from 
the  bed  of  the  river,  and  about  1  mile  of  the  bank  has  been  cleared  of 
overhanging  trees  which  were  liable  to  fall  in. 

The  act  of  March  3, 1881,  appropriated  $6,000  for  the  improvement  of 
this  river  between  "Little  Bluft"  and  "Cheraw."  The  work  on  this 
portion  is  similar  to  that  done  the  past  year,  and  it  is  proposed  to  apply 
this  appropriation  to  the  clearing  out  of  snags,  logs,  &c.,  and  trimming 
the  banks  where  needed,  from  "  Little  Bluff'^  as  far  up  towards  "  Cheraw'^ 
as  funds  will  permit. 

July  1,1880,  amount  available $7,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$13, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 5, 688  39 

July  1,1881,  (JUtstanding  liabilities 527  04 

6,215  43 

July,  1881,  amount  available 6,784  57 

Amount  (estimated)  required  for  completion  of  existing  project 12, 520  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  12, 500  00 

(See  Appendix  118.) 

19.  Wa4!camaw  River ,  North  Carolina  and  South  Carolina. — ^The  act  of 
June  14, 1880,  appropriated  $15,000  for  this  improvement. 

The  object  in  view  is  to  secure  a  channel  12  feet  to  the  town  of  Con- 
wayborough.  It  was  originally  proposed  to  dredge  through  obstruct- 
ing bars,  but  as  no  bids  were  received  for  this  work,  and  a  dredge  could 
not  be  had,  except  at  an  exorbitant  price,  the  contraction  of  the  water- 
way by  dikes  and  jetties  has  been  resorted  to,  and  so  far  has  proved 
successful,  as  in  each  case  where  it  has  been  tried  the  channel  has 


REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.        167 

scoured  out  Bufficiently  to  give  the  required  depth;  854  linear  feet  of 
these  jetties  have  been  bailt. 

The  act  approved  March  3, 1881,  appropriated  $10,000  for  this  work- 
It  is  proposed  to  expend  this  amount  partly  to  continuing  the  construc- 
tion of  jetties  below  Conwayborough  and  partiy  to  clearing  out  the 
snftgs  and  logs  above  that  point. 

Jnlj  1, 1880,  amount  ayailAble $15,000  00 

Amonot  appropriated  by  act  approved  Biaroh  3, 1881 10, 000  00 

$25,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 3,369  29 

July  1,1881.  outstanding  liabilities 2,585  51 

5,954  80 

July  1, 1881,  amount  available 19,045  20 

Amount  (estimated)  reouired  for  completion  of  existing  project 4, 370  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      4, 400  00 

(See  Appendix  1 19.) 

20.  Santee  River,  South  Carolina. — ^An  examination  of  this  river,  di- 
rected, in  the  river  and  harbor  act  of  March  3, 1879,  was  made,  and  a 
report  with  the  estimate  of  cost  of  proposed  improvement  transmitted 
to  Congress. 

It  was  proposed  to  clear  the  river  of  obstructions  and  secure  a  chan- 
nel 7  feet  deep  at  low- water,  from  the  ocean  to  Wright's  Bluff,  a  dis- 
tance of  about  154  miles,  and  a  channel  5  feet  deep  over  the  remaining 
30  miles  of  the  river. 

It  was  also  proposed,  as  the  bar  at  the  mouth  of  the  Santee  would 
he  difficult  and  expensive  to  improve,  to  deepen  and  straighten  what 
is  known  as  Mosquito  Creek,  by  which  vessels  from  the  Santee  would 
have  an  ontiet  through  Winyah  Bay  to  the  ocean.  The  total  estimated 
cost  of  this  work  is  8104,427. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $22,000  for  im- 
proving Santee  River,  South  Carolina,  by  deepening  and  straightening 
its  oadet  to  Winyah  Bay  through  Mosquito  Creek.  It  is  proposed  to 
commence  this  work  as  soon  as  additional  examinations  can  be  made  of 
the  creek. 

Amount  appropriated  by  act  approved  March  3,  1881 $22,000  00 

July  1, 1^*81,  amonnt  available 22,000  00 

Amount  (estimated)  renuired  for  completion  of  existing  project 82, 427  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.    55, 000  00 

(See  Appendix  I  20.) 

21.  Waieree  River,  South  Carolina. — A  survey  of  this  river  was  di- 
rected by  the  river  «nd  harbor  act  of  June  14,  1880,  and  a  report^ with 
cost  of  proposed  improvement  was  transmitted,  to  Congress. 

The  estimated  cost  of  the  whole  improvement  amounted  to  about 
«W,000. 

The  act  of  March  3, 1881,  appropriated  $8,000  for  this  work. 

It  is  proposed  to  apply  this  amount,  according  to  approved  project, 
to  dear  out  obstructions  in  those  portions  most  in  need  of  improvement, 
vA  so  ultimately  secure  a  4-foot  navigation  from  the  confluence  of  the 
Wateree  and  Gongaree  rivers  to  the  town  of  Camden,  64  miles  above. 

Affioant  appropriated  by  act  approved  March  3,  1881 $8,000  00 

Jttly  1,  18B1,  amount  available 8,000  00 

Anioant  (estimated)  required  for  completion  of  existing  project 45, 991  60 

Anmnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883.  46, 000  00 

(See  Appendix  I  21.) 
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To  comply  with  the  requirements  of  the  river  and  harbor  act  of  Jmie 
14, 1880,  Captain  Phillips  was  charged  with  and  completed  the  follow- 
ing, the  residts  of  which  have  been  transmitted  to  Congress  as  indicated 
below: 

1.  Georgetown  Harbor,  South  Carolina.    (See  Appendix  I  22.) 

2.  Lynches  River,  South  Carolina.    (See  Appendix  I  23.) 

3.  Wateree  River,  from  Camden,  South  Carolina,  to  its  mouth.  (See 
Appendix  I  21.)  Printed  as  House  Ex.  Doc.  No.  61,  Forty-sixth  Con- 
gress, third  session. 

4.  Bla4)1c  River,  from  Kingstree,  South  Carolina,  to  its  mouth.  (See 
Appendix  I  24.) 

5.  Cape  Fear  River,  North  Carolina,  between  Wilmington  and  Fayette- 
ville,  with  a  view  of  ascertaining  cost  and  practicability  of  clearing  away 
logs  and  overhanging  trees,  and  of  dredging  out  such  shoals  as  now  interfere 
with  commerce,  itemizing  cost  of  each  separately.    (See  Appendix  1 14.) 

6.  Town  Creek,  North  Carolina,  to  ascertain  cost  of  taking  out  such  shoals 
as  interfere  with  ordinary  river  steamboat  traffic.    (See  Appendix  1 16.) 

7.  Lillington  River,  North  Carolina.    (See  Appendix  1 15.) 

8.  Beaufort  Harbor,  North  Carolina.  (See  Appendix  1 13.)  Printed 
as  House  Ex.  Doc.  No.  78,  Forty-sixth  Congress,  third  session. 

9.  Moecasin  River  {Contentnea  Creek),  North  Carolina.  Printed  as 
House  Ex.  Doc.  No.  85,  Forty-sixth  Congress,  third  session.  (See,  also, 
Appendix  1 12.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  Captain  Mercur  has  been  charged  with  and  is  now  en- 
gaged upon  the  following,  the  results  of  which  will  be  duly  submitted 
when  received: 

1.  Oregon  Inlet,  North  Carolina. 

2.  Whiteoak  River,  North  Carolina. 

3.  Meherrin  River,  North  Carolina. 

4.  New  River,  North  Carolina. 

5.  Water  line  between  the  Cape  Fear  and  Waccamaic  rivers,  North  Car- 
olina. 

6.  Bar  at  mouth  of  Winyah  Bay,  South  Carolina. 

IMPROVEMENT  OF  THE  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA,  GEORGIA,  AND  THE  ATLANTIC  COAST  OF  FLORIDA. 

Officer  in  charge,  Lieut.  Col.  Q.  A.  Gillmore,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  James  C.  Post,  Corps  of  En- 
gineers, until  March  1,  1881,  and  Capt.  B.  D.  Greene^  Corps  of  Engi- 
neers, since  March  1, 1881,  and  Lieut.  W.  L.  Fisk,  Corps  of  Engineers, 
since  September  11, 1880. 

1.  Charleston  Harbor,  South  Carolina. — ^The  works  of  improvement 
now  under  construction  consist  of  two  jetties  composed  of  riprap  stone 
resting  on  mattresses  of  logs  and  brush,  starting  respectively  from  Sul- 
livan's and  Morris  Islands,  and  converging  towards  each  other  so  as  to 
cross  the  bar  on  approximately  parallel  lines,  with  a  gap  of  one-half  to 
five-eighths  of  a  mile  between  them,  as  shall  be  hereafter  determined. 
The  object  of  the  improvement  is  to  establish  and  permanently  main- 
tain a  navigable  channel  across  the  bar  not  less  than  21  feet  at  meim 
low-tide  where  heretofore  the  available  low- water  depth  has  not  exceeded 
11}  feet 
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Previous  to  the  adoption  of  the  new  project  there  had  been  expended 
in  improving  this  harbor  since  the  close  of  the  civil  war  (from  1871  to 
1878)  the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  ironclad 
and  wooden  vessels,  and  for  other  purposes. 

Daring  the  fiscal  year  just  closed  there  was  laid  on  the  seaward  exten- 
sion of  the  north  jetty  a  length  of  2,725  feet  of  apron  foundation,  vary- 
ing in  width  from  113  to  118  feet,  and  in  height  from  23  to  3  feet,  com- 
p(»ed  of  a  mattress  of  logs  and  brush  about  1 J  feet  thidi  overlaid  with 
riprap  stone  to  the  depth  of  about  14  feet.  There  was  laid  in  the  gap 
previously  left  on  the  Drunken  Dick  Shoal,  thereby  closing  that  gap,  a 
length  of  1,663  feet  of  apron  foundation  similar  to  the  above  in  method 
of  construction,  64  feet  wide  and  3f  to  4  feet  high.  In  addition  to  the 
foregoing,  7,407  cubic  yards  of  riprap  stone  were  distributed  over  the 
jetty  south  of  Drunken  Dick  Shoal,  raising  the  height  in  places  to  13 
and  14  feet. 

There  was  laid  on  the  south  jetty  a  length  of  4,363  feet  of  apron  foun- 
dation across  the  main  channel,  and  east  and  west  of  it,  varying  in 
width  from  42  to  112  feet,  and  in  height  from  2f  to  3  feet,  composed  of 
a  mattress  1^  feet  thick,  overlaid  with  stone. 

Some  dredging  was  done  in  the  channel  to  be  improved,  but,  the  bot- 
tom not  yielcSng  readily,  this  was  kept  up  for  a  short  time  only. 

At  the  end  of  the  fiscal  year  the  north  jetty  had  reached  a  total  length 
from  Sullivan's  Island  of  12,042  feet,  with  widths  varying  from  43  feet  at 
the  shore  to  118  feet  at  the  outer  end,  and  heights  varying  from  2f  to  14 
feet,  and  the  south  jetty  had  reached  a  total  length  of  6,912  feet,  with 
widths  varying  from  40  feet  at  the  shore  to  112  feet  at  the  sea  end,  and 
with  heights  varying  from  2f  to  3  feet. 

In  the  report  for  the  fiscal  year  just  closed  it  is  stated  that— 


80  far  as  appears,  npon  an  examination  by  sounding,  the  foundations  have  stood 
well  The  north  jetty  has  perhaps  settled  a  little  in  some  places,  as  across  the  Beach 
Channel  at  one  or  two  points,  hot  not  to  a  very  considerable  extent. 


This  settlement  is  doubtless  the  same  as  that  mentioned  in  the  last 
annual  report,  and  there  is  no  evidence  that  it  has  increased  during  the 
last  fiscal  year. 

The  jetties  have  UQt,  as  yet,  produced  any  marked  effect  in  deepening 
the  channel  selected  for  improvement,  and  it  has  not  been  expected  that 
tbey  would  until  a  more  advanced  stage  of  progress  has  been  reached. 

The  shores  of  Sullivan's  and  Morris  islands  are  going  away  so  rapidly 
as  to  furnish  occasion  for  serious  concern,  and  a  remedy  should  be 
promptly  applied.  A  couple  of  short  spur  jetties  on  Sullivan's  Island 
and  two  or  three  on  Morris  Island  would  doubtless  suflftce  to  arrest  this 
erosion,  and  their  construction  has  been  ordered. 

It  is  proposed  during  the  present  fiscal  year  to  confine  the  work 
mainly  to  the  north  jetty,  extending  it  seaward,  and  raising  it  to  higher 
levels,  by  methods  substantially  the  same  as  those  hitherto  followed, 
and  to  dredge  along  those  portions  of  the  proposed  channel  where  it 
may  api>ear  to  be  required.  The  south  jetty  wiU  perhaps  also  be  ex- 
tended until  it  reaches  shoaler  water  on  the  inner  slope  of  the  bar. 

The  estimated  cost  of  this  improvement  as  originally  submitted  March, 
9,  1878  was 11.800,000  00 

Tbefe  has  been  appropriated  for  it  to  date 745,000  00 

Of  this  amoont  there  has  been  expended  up  to  Jnne  30,  1880,  inclnding 
OQtstanding  liabilities  at  that  date, the  snm of 252,216  41 

There  has  bMn  expended  to  Jane  30,  1881,  including  outstanding  lia- 
Witiee..;. 465,659  55 
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July  1, 1880,  amount  available $318,759  94 

Amount  appropriated  by  act  approved  March  3,  1881 175, 000  00 

r-    $493,759  94 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 108,765  45 

July  1,  1881,  outstanding  liabilities 105,654  04 

214,419  49 

July  1,1881,  amount  available 279,340  45 

Amount  (estimated)  required  for  completion  of  existing  project 1, 055, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  encQng  June  30, 1883       75(^  000  00 

(See  Appendix  J  1.) 

2.  Improvement  of  SulUvan^s  Island,  for  the  protection  of  Charleston 
Harbor,  South  Carolina. — ^By  act  approved  June  14, 1880,  the  sum  of 
$5,000  was  appropriated  for  this  work,  the  original  intention  being  to 
expend  it  in  the  construction  of  two  or  three  short  spur  jetties  between 
Fort  Moultrie  and  the  new  north  jetty  to  protect  the  beach  against 
further  encroachment  by  the  sea.  It  was  finally  decided  to  apply  the 
remedy  at  the  point  most  exposed,  and  build  one  jetty  only.  The  point 
selected  for  the  work  is  about  2,500  feet  west  of  the  north  jetty. 

This  spur  jetty  was  finished  in  December,  1880,  its  total  length  being 
324  feet,  of  which  a  portion,  162  feet  long,  is  formed  of  a  donble  layer  of 
logs,  and  the  balance  of  a  single  layer.  The  bottom  width  is  30  feet, 
and  the  riprap  stone  put  on  the  work  amounted  to  495  cubic  yards. 

The  jetty  is  in  good  condition,  and  sand  is  accumulating  in  the 
vicinity. 

A  recent  survey  has  shown  that  this  shore  requires  still  further  pro- 
tection. 

The  orignal  estimate  of  the  cost  of  this  work  was  $6,000.    Its  cost  was  $5,000. 

July  1,  18H0,  amount  available $5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1,  1880 5,000  00 

(See  Appendix  J  2.) 

3.  Ashley  River,  South  Carolina, — Ashley  River  is  about  40  miles  in 
length,  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  its  left  bank.  • 

By  act  approved  June  14,  1880,  the  sum  of  $1,000  was  appropriated 
for  this  improvement.  Another  appropriation  of  $1,500  was  made  by 
act  approved  March  3,  1881.  These  are  the  only  appropriations  ever 
made  by  Congress  for  improving  this  river. 

A  general  description  of  the  locality  was  given  in  the  last  annual  re- 
port of  the  engineer  in  charge,  contained  in  Appendix  J  3,  Annual  Report 
of  Chief  of  Engineers  for  1880. 

The  work  to  be  done  Consists  in  dredging  through  certain  shoals  lo- 
cated from  7  to  10  miles  from  the  city  of  Charleston.  No  bids  were 
received  for  doing  the  work  under  the  first  appropriation,  and  it  was 
found  impossible  to  hire  a  dredge  for  the  purpose.  Nothing,  therefore, 
was  done  during  the  last  fiscal  year. 

During  the  present  fiscal  year,  it  is  proposed  to  expend  the  $2,500  now 
available,  in  dredging  through  certain  shoals  located  about  2,000  feet 
below  the  Old  Wando  phosphate  works,  where  low -water  depth  of  only  7 
feet  was  found  by  a  recent  survey,  in  order  to  connect  the  11-foot  low- 
water  curves  above  and  below.  If  no  acceptable  offer  to  do  the  work 
by  contract  is  received  an  attempt  will  be  made  to  hire  a  dredge  for  tha 
purpose. 

There  are  two  other  shoals  lower  down  where  the  channel  requires 
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deepening.    The  cost  of  dredgmg  at  those  places  is  estimated  at  $2,500. 
lliis  improvement  when  completed  will  directly  aid  the  business  of  sev- 
eral phosphate  works  located  above  the  shoals.    Were  there  no  mana- 
fectures  tiiere,  the  present  depth  would  suffice. 

July  1, 1880,  amount  available $1,000  00 

Amoont  appropriated  by  act  ai»proved  March  3, 1881 1, 500  00 

-, 12,500  00 

July  1. 1881,  amount  expended  during  fiscal  yew,  exclusive  of  outstanding 
lUbUitiee  July  1,  1880 20  07 

Jnlyl,  1881,  amount  available 2,479  93 

Amount  (eetimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiine  30, 1883 . .    2, 500  00 

(See  Appendix  J  3.) 

L  Wappoo  Cuty  South  Carolina. — ^By  the  river  and  harbor  act,  ap- 
proved March  3, 1881,  the  sum  of  $10,000  was  appropriated  for  improv- 
ing Wappoo  Cut,  S.  C,  this  being  the  first  appropriation  ever  made  by 
Congress  for  the  work. 

Wappoo  Cat  is  a  narrow,  tortuous,  tidal  creek  to  the  north  of  James 
Island,  S.  C,  connecting  Stono  and  Ashley  rivers. 

The  project  of  improvement  recommended  by  the  engineer  in  charge, 
in  a  report  dated  November  22, 1880,  contemplated  the  establishment 
of  a  straighter  channel  of  6  feet  by  90  feet,  low- water  dimensions,  at  an 
estimated  cost  of  $34,000.  At  present  only  2  to  4  feet  can  be  carried 
over  the  principal  shoals  at  mean  low-tide. 

The  plan  of  improvement  comprised  dredging  on  the  bar  at  the  en- 
trance into  Ashley  Eiver,  and  at  one  place  in  the  cut,  a  cut-off  through 
the  marsh  about  2 J  miles  from  Ashley  River,  ^losing  three  small  tidal 
branches,  and  buildSng  a  short  jetty  at  both  the  Stono  and  Ashley  river 
ends. 

The  engineer  in  charge  recommends  that  it  may  be  best  to  wait  for 
another  appropriation  before  beginning  the  work,  for  the  reason  that 
little  could  be  actually  accomplished  with  the  amount  now  available, 
and  the  work  done  would  be  wanting  in  permajnency  of  character.  This 
matter  is  for  the  present  held  in  abeyance. 

Amount  appropriated  by  act  approved  March  3,  1881 $10,000  00 

Julyl,  18bl,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    24, 000  00 

(See  Appendix  J  4.) 

5.  Savannah  River  andHarhor^  Georgia. — During  the  last  fiscal  year  the 
operations  for  the  improvement  of  Savannah  Eiver  and  harbor  were  ear- 
ned on  in  conformity  to  the  general  plan  submitted  by  the  engineer  in 
charge  August  28, 1873,  and  the  supplementary  project  of  March  19, 
1879. 

Daring  the  two  years  preceding  the  autumn  of  1873,  Congress  had 
^appropriated  the  sutn  of  $100,000  for  improving  the  river  below  the 
city  of  Savannah,  which  had  been  expended  mainly  in  removing  wrecks, 
cribs,  and  other  obstructions. 

5o  money  had  been  appropriated  before  this  since  the  close  of  the  civil 
war. 

By  act  approved  February  27, 1874,  Mr.  Henry  S.  Welles  was  paid 
the  sum  $193,132.96  for  expenditures  made  by  him  under  contracts  with 
the  Treasury  Department  of  May  1,  and  July  5, 1866,  for  removing  ob- 
itmctions  from  the  Savannah  River.    This  work  comprised  the  removal 
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of  20  vessels,  40  cribs,  150  piles,  many  iron-shod  snags,,  and  a  number 
of  torpedoes. 

By  the  project  of  August  28, 1873,  it  was  designed  to  provide  for  an 
improved  channel  from  Tybee  Eoads  to  the  city  of  Savannah,  navigable 
at  high-tide  for  vessels  drawing  22  feet  of  water,  where  previously  the 
navigable  high- water  depth  rarely  exceeded  15  to  16  feet. 

The  entire  cost  of  the  project,  omitting  bank  projections  and  jetties 
or  wing-dams,  was  estimated  at  $481,320. 

Since  its  adoption  there  has  been  appropriated,  to  June  30, 1881,  the 
sum  of  $482,000.  The  expenditures  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1880,  including  outstanding  liabilities,  were  $249,472.13, 
and  to  June  30, 1881,  $311,528.22. 

The  supplementary  project  of  March  19, 1879,  had  for  its  principal 
object  the  improvement  of  the  north  channel  of  the  Savannah  River  in 
preference  to  the  south  channel,  from  the  head  of  Elba  Island  to  the 
head  of  Long  Island.  This  object  was  to  be  attained  by  closing  the 
openings  between  the  islands  by  means  of  dams  and  contracting  the  area 
of  cross-section  of  the  south  channel,  to  secure  a  larger  volume  of  flow 
in  the  north  channel. 

It  was  estimated  that  the  construction  of  these  various  dams  up  to 
the  level  of  ordinary  low- water,  the  enlargement  of  the  ship-channel  by 
dredging  to  a  minimum  depth  of  14^  feet  and  a  width  of  125  feet  at  mean 
low-tide  on  all  the  shoals  between  the  city  of  Savannah  and  Tybee  Beads, 
and  the  requisite  deepening  of  the  channel  above  the  city  to  aid  the  flow 
of  the  ebb  ^^nd  flood  currents,  would  add  only  a  smaU  amount  to  the 
estimate  of  August  28, 1873. 

Since  it  has  been  decided  to  build  the  dams  between  the  islands  up  to 
high-water  level,  the  original  estimate  of  $481|869.64  for  works  thus  far 
approved,  will  probably  be  exceeded  by  from  $25,000  to  $30,000. 

Summary  of  work  done  during  the  past  fiscal  year. — ^The  submerged'dam 
at  the  Cross  Tides  was  completed  in  conformity  to  the  original  design 
by  adding  245  cubic  yards  of  stone  to  the  superstructure,  the  shore  end 
repaired,  and  the  adjacent  shore  of  Argyle  Island  protected  from  erosion. 

The  gap  through  the  old  King's  Island  jetty  was  enlarged  to  70  feet. 
Work  on  the  submerged  dam  across  the  south  channel  was  continued 
for  some  time.  When  work  shall  be  resumed  under  a  new  arrangement 
it  is  expected  that  the  dam  can  be  finished  in  8  or  10  days. 

Dredging  has  been  executed  at  various  places  from  the  Cross  Tides 
down  to  near  Tybee  Beads. 

The  total  amount  of  material  dredged  was,  according  to  assistant 
engineer  S.  L.  Fremont's  appended  report,  268,220  cubic  yards,  of  which 
59,461  yards  were  taken  out  by  the  United  States  dredge  steamer  Henry 
Burden,  and  the  balance  by  the  American  Dredging  Company,  of  Phila- 
delphia, under  two  contracts  made  with  them,  one  on  December  16, 
1878,  at  the  price  of  14|  cents  per  yard,  and  the  other  on  October  20, 
1880,  at  14  cents  per  yard.  Only  5,136  cubic  yards  were  taken  out  dur- 
ing the  past  year  under  the  first-named  contract,  by  which  the  same 
was  terminated. 

A  draft  of  about  13  feet  at  low- water  and  19  feet  at  high-water  can  now 
be  carried  from  Tybee  Beads  to  the  city  of  Savanah. 

Work  contemplated  during  the  present  fiscal  year, — It  is  proposed  during 
the  fiscal  year  ending  June  30, 1882,  to  raise  the  crest  of  the  dam  at  the 
Cross  Tides  to  a  higher  level  next  to  Argyle  Island  to  enlarge  the  water- 
way at  shoal  places  above  the  city,  with  a  view  of  aiding  the  increased 
flow  along  the  city  wharves;  to  widen  the  gap  in  the  old  King's  Island 
jetty  5  to  widen  and  deepen  the  water-way  in  front  of  the  city  in  accord- 
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aoce  with  the  present  project;  to  farther  improve  the  "Wrecks''  chan- 
nel below  Fig  Island  by  dredging,  and  perhaps  by  constructing  a  work 
to  concentrate  the  currents  through  the  channel  and  protect  it  from  silt 
brought  down  Back  River;  to  complete  the  submerged  dam  at  the  head 
of  Elba  Island  in  the  south  channel,  as  originally  proposed;  to  build 
the  three  dams  as  designed  between  the  islands  from  Elba  to  Cockspur, 
and  to  dredge  at  such  points  as  may  from  time  to  time  require  it. 

In  addition  to  the  foregoing,  the  necessary  works  for  bank  protection 
and  channel  contraction,  to  which  reference  has  been  made  in  previous 
reports,  but  for  which  no  estimates  of  cost  have  until  now  been  sub- 
mitted, may  be  begun  at  two  or  three  points  where  they  will^  beyond 
doubt,  be  required,  no  matter  what  plan  for  completing  the  improve- 
ments may  be  determined  upon.  Without  taking  into  consideration  at 
the  present  time  the  project  contemplated  in  the  act  approved  March  3, 
1881,  which  requires  an  estimate  to  be  submitted  of  the  cost  of  improv- 
ing the  Savannah  River  and  harbor  so  as  to  give  a  channel  22  feet  deep 
from  the  bar  to  the  city,  with  the  same  depth  for  a  width  of  600  feet  in 
front  of  the  city,  it  may  be  stated  that  the  maintenance  of  the  channel 
to  be  established  under  the  project  of  August  28,,  1873,  will  require  an 
expenditure  of  $300,000  to  $350,000  in  the  construction  of  spur  jetties, 
training-waUs,  and  bank  revetments. 

In  the  project  and  estimate  called  for  by  act  approved  March  3, 1881, 
which  are  expected  to  be  ready  before  the  Ist  of  December  next,  this 
subject  of  channel  contraction  will  be  discussed  at  greater  length,  and 
such  of  the  works  as  require  to  be  first  undertaken  will  be  definitely 
located  and  detailed  estimates  of  their  cost  submitted.  Additional 
works  to  be  constructed  later  will  depend  for  their  character,  magnitude, 
and  location,  in  some  degree  upon  the  eflfects  by  closing  dams  between  the 
islands  below  Fort  Jackson.  These  dams  will  not  be  finished  until  some 
time  next  winter. 

July  1,  1880,  amount  available $157,527  87 

Amount  appropriat«d  by  act  approved  March  3, 1881 ^ .      65, 000  00 

$222,527  87 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 46,770  36 

July  1,  1881,  outstanding  liabilities 5,285  73 

52, 056  09 

July  1,  1881,  amount  available 170,471  78 

Amount  (estimated)  reouired  for  completion  of  existing  project 350, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    350, 000  00 

(See  Appendix  J  5.) 

6.  Savannah  River,  Oeargia. — The  act  approved  March  3, 1881,  appro- 
priated the  sum  of  $  15,000  for  this  purpose,  and  it  is  presumed  to  be  the 
intention  of  Congress  that  the  money  shall  be  expended  on  that  portion 
of  the  river  between  the  cities  of  Augusta  and  Savannah,  inasmuch  as 
the  same  act  provides,  in  separate  items,  for  improving  Savannah  Eiver 
and  Harbor  and  Savannah  River  above  Augusta. 

This  is  the  first  appropriation  made  by  Congress  for  this  object.  For 
the  greater  part  of  the  year  boats  drawing  4  to  5  feet  can  pass  from 
Savannah  to  Augusta,  a  distance  by  river  of  248  miles,  but  during  the 
low-river  season,  the  navigable  depth,  over  some  of  the  worst  shoals, 
does  not  exceed  2  to  3  feet. 

The  principal  obstructions  are  sand-bars,  snags,  and  floating  trees. 

The  plan  of  improvement  recommended  by  the  engineer  in  charge 
December  22, 1880,  after  an  examination  of  the  stream  had  been  made 
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contemplated  narrowing  the  river  by  wing-dams  where  the  widths  are 
excessive ;  aiding  the  deposit  of  silt  by  light  hurdle  dikes ;  the  revet- 
ment of  caving  banks ;  cutting  away  some  projecting  points ;  removing 
snags  and  piles,  and  dredging  wherever  necessary  to  aid  the  develop- 
ment of  a  low-water  channel. 

The  object  of  the  improvement  is  to  secure  a  navigable  low-river 
channel  5  feet  deep,  and  its  estimated  cost  is  $91,000.  It  is  proposed 
*to  do  the  work  by  hired  labor,  and  steps  have  been  taken  to  procure  a 
snag-boat. 

During  the  present  fiscal  year  some  of  the  most  serious  snag  obstruc- 
tions will  be  removed,  and  perhaps  the  construction  of  wing-dams  near 
Augusta  wiU  be  commenced. 

Amount  appropriated  by  act  approved  March  3,  1881 $15,000  00 

July  1,  1881. amount  available... 15,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 76, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     76, 000  00 

(See  Appendix  J  6.) 

7.  Savannah  River  above  Augusta^  Georgia, — By  act  approved  March 
3, 1881,  the  sum  of  $8,000  was  appropriated  for  this  improvement,  and 
the  sum  of  $16,000  was  previously  appropriated  by  act  of  June  14, 1880. 

No  expenditures  were  made  prior  to  June  30, 1880.  Workjduring  the 
fiscal  year  just  closed  did  not  begin  untU  June,  in  consequence,  mainly, 
of  a  prolonged  high-river  stage.  The  operations  consisted  in  the  removal 
by  contract  of  1€§  cubic  yards  of  rock  from  the  river  bottom  and  from 
an  old  dam,  the  removal  of  a  few  yards  of  gravel,  and  the  construction 
of  658  cubic  yards  of  stone  dam;  and  it  is  reported  that  immediate  and 
permanent  benefits  have  already  been  secured  for  the  pole-boat  naviga- 
tion. The  points  improved  are  within  1^  miles  of  the  upper  end  of 
Augusta  canal,  and  within  8  miles  of  the  city  of  Augusta.  The  project 
contemplated  the  establishment  of  a  pole-boat  channel  3  feet  deep  and 
20  feet  wide  at  an  estimated  cost  of  $45,000. 

During  the  present  fiscal  year  the  work  will  consist  in  removing  gravel 
and  rock  from  the  bed  of  the  stream,  and  in  contracting  the  water-way 
in  some  places  by  wing-dams.  Under  the  existing  appropriations  no 
work  is  contemplated  above  Trotter's  Shoals,  64  miles  fix)m  Augusta. 

More  recent  information  leads  the  ofiftcer  in  charge  to  doubt  the  prac- 
ticability of  this  improvement,  and  the  propriety  of  making  the  appro- 
priation of  $21,000  asked  for  in  the  estimate  submitted. 

July  1,  1880,  amount  available - J16,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

124,000  00 

July  1,  1831,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 ri69  73 

July  I,  1881,  outstanding  liabilities 2,314  29 

2,884  02 

July  1,  1881,  amount  available 21,115  98 

Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     21, 000  00 

(See  Appendix  J  7.) 

Saint  Augustin^s  Creek  {Thunderbolt  Biver)^  Georgia. — By  the  river 
and  harbor  act  approved  March  3, 1879,  the  sum  of  $5,000  was  appro- 
priated for  improving  Saint  Augustin's  Creek,  Ga.,  constituting  a  part 
of  the  inside  passage  between  the  Savannah  River  and  Jacksonville, 
Fla.  This  is  the  first  appropriation  ever  made  by  Congress  for  this 
river. 


REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.    175 

The  improvement  required  consisted  in  the  entire  or  partial  removal 
of  the  wreck  of  a  large  timber  dry-dock,  sunk  during  the  late  civil  war, 
mtnated  near  the  middle  of  the  stream  about  a  mile  from  its  coniiuence 
with  the  Savannah  River.  The  wreck  was  removed  to  a  depth  of  10 
feet  below  mean  low-water. 

There  appears  to  be  no  necessity  at  present  for  any  further  improve- 
ment of  the  river  at  this  point,  and  no  other  appropriation  is  asked. 

July  1,  1880,  amount  available ^,000  00 

Juk  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UmbUities  July  1,  1880 1,582  34 

Jaly  1,  lti81,  amount  available 3,417  66 

(See  Appendix  J  8.) 

Altamaha  BiveTy  Oeargia.^-By  act  approved  March  3, 1881,  the  sum 
of  85,000  was  appropriated  for  improving  Altamaha  Eiver,  this  being 
the  first  appropriation  ever  made  by  Congress  for  this  object. 

The  Altamaha  is  the  most  important  river  lying  entirely  within  the 
State  of  Georgia,  and  is  formed  by  the  confluence  of  the  Oconee  and 
Ocmulgee.  It  is  155  miles  long,  has  a  southeasterly  course,  and  empties 
into  the  Atlantic  Ocean  through  Altamal^a  Sound,  below  the  town  of 
Darien. 

It  was  examined  under  the  provision  of  section  2  of  the  act  approved 
June  14,  1880,  and  the  report  thereon  with  a  project  of  improvement 
was  submitted  by  the  engineer  in  charge  under  date  November  27, 1880. 

The  chief  obstructions  to  navigation  consist  in  rock  ledges,  sand-bars, 
and  snags,  and  the  plan  of  improvement  provides  for  their  removal  so 
as  to  secure  a  navigable  low  river  channel  80  feet  wide  and  3  feet  deep, 
at  an  estimated  cost  of  about  $60,000. 

It  is  proposed  during  the  present  fiscal  year  to  expend  the  sum  of  $5,000^ 
lately  appropriated,  in  removing  snags  of  the  worst  character,  and  per- 
haps some  rock  bars,  or  reefis,  so  as  to  give  a  passage  of  about  80  feet 
width  for  light-draught  steamboats.  The  snag-boat,  which  is  now  being 
fitted  up  for  employment  on  the  middle  Savannah  Eiver,  will  also  be 
used  on  this  improvement,  and  a  part  of  her  cost  will  be  charged  to  the 
Altamaha  River  appropriation. 

The  work  on  the  Altamaha  cannot  well  be  done  by  contract. 

Amount  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 55,000  00 

Am»nnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  55, 000  00 

(See  Appendix  J  9.) 

10.  Brunsvnck  Harbor,  Georgia. — ^During  the  last  fiscal  year  operations 
have  been  carried  on  in  general  conformity  to  the  plan  suggested  by  the 
^gineer  in  charge  in  his  report  of  April  29, 1876.  That  plan  comprises 
die  construction  of  a  low  crib  jetty,  starting  from  the  northeasterly  point 
of  Buzzard's  Island,  and  located  approximately  parallel  to  and  1,000 
feet  distant  from  the  opposite  shore,  for  the  purpose  of  contracting  the 
water-way  and  concentrating  the  currents  upon  a  shoal  about  1  mile 
below  the  city  of  Brunswick.  The  bottom  being  hard  and  tough  in 
places,  dredging  has  been  necessary.  The  object  of  these  works  is  to 
establish  and  maintain  a  channel  at  least  15  feet  deep  at  mean  low- tide, 
where  heretofore  there  existed  a  navigable  low- water  depth  of  only  9 
feet 

The  amount  expended  up  to  June  30, 1880,  was  $1,591.46. 

Tbe  actual  work  of  sinking  the  palmetto  cribs  resting  on  a  pine  grillage 
Of  platform  did  not  begin  until  October,  1880.    The  total  number  of  cribs 
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sunk  up  to  June  30, 1881,  is  37,  of  which  14  constitute  the  return  face 
at  right  angles  to  the  shore,  about  300  feet  in  length,  exclusive  of  the 
portion,  35  feet  long,  above  low- water  line.  The  23  cribs  on  the  mam 
line  cover  a  length  of  475  feet.  All  the  cribs  are  kept  some  feet  below 
the  water-level,  the  filling  being  topped  off  with  broken  stone  at  a  slope 
of  about  1  on  2  on  each  side. 

During  the  year  34,160  cubic  yards  of  material  was  removed  by  dredg- 
ing, residting,  with  previous  dredging,  in  a  cut  through  the  shoal  varying 
in  depth  from  12  to  15  feet  and  in  width  from  20  to  80  feet  (one  cut  to 
four  cuts),  and  extending  in  a  straight  line  from  the  12i-foot  curve  on 
the  inside  slope  of  the  shoal  to  a  depth  of  14  feet  on  the  outside.  The 
length  of  the  cut  is  about  4,400  feet. 

During  the  present  fiscal  year  it  is  proposed  to  continue  work  on  the 
jetty,  extending  it  to  a  point  beyond  the  crest  of  the  shoal,  and  to  widen 
and  deepen  the  channel  by  dredging.  The  use  of  cribs  will  not  be  con- 
tinued much  further.  The  extension  will  be  made  with  a  low  double- 
raft  jetty,  composed  of  two  layers  or  platforms  of  round  logs  loaded 
with  riprap  stone. 

Estimated  cost  of  the  improvement |73, 187  50 

Amount  appropriated  to  June  30,  1881 35,000  00 

July  1,  1880,  amount  available |28,408  54 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

33,406  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,715  14 

July  1,  1881,  outstanding  Uabillties 3,453  16 

13,168  30 

July  1,  1881,  amount  available...-. 20,240  24 

Amount  (estimated)  required  for  completion  of  existing  project 38, 187  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     38, 200  00 

(See  Appendix  J  10.) 

11.  Entrance  to  Cumberland  Sounds  Georgia  and  Florida. — By  act  ap- 
proved June  14, 1880,  the  sum  of  $30,000  was  appropriated  for  improv- 
ing the  entrance  to  Cumberland  Sound  between  Amelia  and  Cumber- 
land Islands,  which  was  the  first  provision  made  by  Congress  for  im- 
proving this  entrance.  No  expenditures  were  made  prior  to  June  30, 
1880. 

By  act  approved  March  3, 1881,  an  additional  sum  of  $100,000  was  ap- 
propriated for  the  same  object.  The  plan  of  improvement,  quite  re- 
cently begun,  is  described  in  general  terms  in  a  report  of  the  engineer 
officer  in  charge,  dated  June  30, 1879,  contained  in  Appendix  I  8,  An- 
nual Report  of  the  Chief  of  Engineers  for  1879. 

The  project  consists  essentially  of  two  low  jetties,  composed  of  rip- 
rap stone,  resting  on  a  broad  foundation  mattress  of  logs,  or  logs  and 
brush,  starting  respectively  from  the  opposite  shores  of  the  entrance, 
and  extending  seaward  across  the  bar  upon  lines  so  directed  that  the 
outer  ends  will  be  approximately  parallel  to  each  other,  and  from  3,000 
to  3,500  feet  apart,  or  such  distance  as  may  hereafter  be  adopted.  The 
estimated  cost  of  tne  improvement,  with  two  long  jetties,  is  $2,071,023. 
They  are  calculated  to  maintain  a  low- water  depth  across  the  bar  oi  not 
less  than  20  to  21  feet,  or  a  high-water  depth  of  26  to  27  feet.  If  only 
one  long  jetty  is  built  on  the  north  side,  with  a  spur  jetty  on  the  south 
side,  the  cost  will  not  exceed  about  $1,000,000,  and  the  low- water  depth 
maintained  will  not,  perhaps,  exceed  16  to  17  feet.    Heretofore  the  depth 
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OQ  the  bar  channel  has  not  usually  exceeded  13  to  13^  feet  at  mean  low- 
water,  and  at  times  has  been  as  low  as  11^  feet 

During  the  fiscal  year  just  closed,  the  north  jetty  was  begun,  after 
great  delay  on  the  part  of  the  contractor.  This  jetty  starts  from  the 
sea  shore  of  Cumberland  Island  at  a  point  about  2,000  feet  dista;nt  from 
its  southern  extremity,  and  is  directed  in  a  range  bearing  south  63^ 
degrees  east. 

Up  to  June  30,  1881,  the  length  of  apron  foundation  put  down 
amounted  to  only  276  feet,  with  widths  varying  from  25, to  35  feet.  It 
is  composed  of  a  log  and  brush  mattress  about  19  inches  thick,  over- 
laid with  riprap  stone  to  the  depth  of  about  IJ  feet  in  the  work. 

During  the  current  fiscal  year  it  is  proposed  to  expend  the  balance  of 
the  two  appropriations  in  extending  the  north  jett^',  and  perhaps  in  start- 
ing the  south  jetty,  by  methods  substantially  the  same  as  that  now  in 
use.    Estimated  cost  of  the  work  of  improvement,  $2,071,023. 

Julyl,  1880,  amount  available ...* $30,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 100,000  00 

$130,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 1,077  02 

Julyl,  1881,  amount  available 128,922  98 

Amount  (estimated)  requiredfor  completion  of  existing  project 1, 941, 023  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1838 .     500,000  00 

(See  Appendix  J  11.) 

12.  Inside  passage  between  Fernandina  and  Saint  John's  River^  Flor- 
ida.— By  act  approved  June  14,  1880,  the  sum  of  $7,000  was  appropri- 
ated for  contiuiiiiijj  the  improvement  of  this  passage. 

Appropriations  for  its  improvement  were  made  at  various  times  from 
1828  to  1838,  aggregating  $78,000,  chiefly  expended  in  dredging  out 
Kingsley's  Cut,  in  Amelia  River,  3  or  4  miles  south  of  Fernandina,  and 
Gunnison's  Cut,  in  Sawpit  Creek,  4J  miles  south  of  Nassau  Sound. 

1^0  further  appropriations  were  made  until  the  year  1874. 

The  sums  appropriated  in  1874  ($10,000)  and  1879  ($7,000)  were  ex- 
pended mostly  in  dredging  on  the  worst  shoals  between  Nassau  Sound 
and  Saint  John's  River,  more  especially  at  the  junction  of  Sister's  Creek 
with  Saint  John's  River,  at  Cow  Bank,  Ocmulgee  Point,  Deepwater 
Point,  and  Gunnison's  Cut,  the  object  being  to  secure  low-water  depth 
of  4  to  5  feet. 

During  the  last  fiscal  year  the  work  consisted  entirely  of  dredging, 
and  was  confined  to  Gunnison's  Cut,  which  had  shoaled  about  2  feet, 
low-water  depth.  When  work  was  suspended  in  December,  a  single 
cut  had  been  made  for  a  length  of  about  2,057  feet,  giving  a  low- water 
depth  of  5  feet. 

The  work  has  not  since  been  resumed,  for  the  reason  given  by  the  engi- 
neer in  charge,  that  there  seemed  to  be  not  only  no  urgent  need  for  its 
continuance,  but  no  prospect  of  securing  any  permanent  improvement 
from  the  expenditure  of  small  appropriations. 

The  recently  shortened  railroad  lines  from  Fernandina  to  Jacksonville 
and  from  Fernandina  to  Savannah  will  undoubtedly  lessen  the  value  of 
this  inland,  water  route. 

July  1, 1880,  amount  available |7,007  62 

Jnl V  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandiug 

liabilities  July  1,1S80 2,570  11 

July  1, 1881,  amount  available 4,437  51 

(See  Api  endix  J 12.) 
12  E 
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13.  Saint  John^s  River j  Florida. — ^During  the  last  fiscal  year  work  was 
begun  upon  the  project  for  improving  the  channel  over  the  bar  at  the 
mouth  of  the  Saint  John's  Eiver  by  means  of  two  jetties,  as  described 
in  a  report  of  the  engineer  officer  in  charge,  printed  in  Appendix  I  7, 
Annual  Eeport  of  the  Chief  of  Engineers  for  1879.  The  object  of  the 
improvement  is  to  maintain  a  channel  for  large  ocean-going  vessels, 
where  heretofore  the  low-water  depths  have  not  exceeded  6  to  8  feet. 
Fo  expenditures  had  been  made  under  this  project  up  to  June  30, 1880. 

The  work  dene  during  the  year  was  confined  to  the  south  jetty,  aud 
consisted  in  laying  2,786  linear  feet  of  apron  foundation,  composed  of  a 
log  and  brush  mattress  about  19  inches  tiiick,  overlaid  with  stone  to  the 
depth  in  the  work  of  about  IJ  feet.  Of  this  total  length,  a  section  874 
feet  long,  varying  in  width  from  20  to  36  feet,  and  in  height  from  2^  to 
3  feet,  constituted  the  shore  end,  starting  from  high-water  line  and  laid 
on  a  straight  range  bea.ring  north  46f  degrees  east.  Another  section 
amounting  to  a  length  of  1,916  feet  was  laid  on  the  main  line,  in  a  direc- 
tion bearing  north  74  degrees  and  54  minutes  east.  It  is  composed  of  a 
mattress  like  that  above  mentioned,  varying  in  width  from  38  to  87  feet, 
overlaid  with  stone  to  the  depth  of  12  to  15  inches ;  the  thickness  of 
mattresses  and  stone  varying  from  2f  to  3  feet.  The  work  remains  in 
good  condition. 

During  the  present  fiscal  year  it  is  proposed  to  extend  the  south  jetty 
seaward  toward  the  crest  of  the  bar,  to  raise  it  higher  where  it  crosses 
deep  water,  aud  to  begin  the  north  jetty,  the  work  on  both  jetties  to 
consist  mainly,  as  heretofore,  in  mattress  work  overlaid  with  stone. 

Estimated  cost  of  the  improvement $1,306,409  00 

Amount  appropriated  to  June  30, 1861 225,000  00 

Amount  expended  to  June  30, 1881,  including  outstanding  liabilities.. .  42, 296  92 

July  1,  1880,  amount  available $125,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$225,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1880 28, 521  42 

July  1,  1881,  outstanding  liabilities 13,775  50 

42,296  92 

July  Ij  1881,  amount  available 182.703  08 

Amount  (estimated)  required  for  completion  of  existing  project 1, 201, 409  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      500,000  00 

(See  Appendix  J  13.) 

14.  Improvement  of  Volusia  Bar^  Florida. — By  act  approved  June  14, 
1880,  the  sum  of  $5,000  was  appropriated  for  improving  Volusia  Bar, 
Fla.  The  act  also  authorized  the  Secretary  of  War  "to  make  such 
special  contract  for  the  prosecution  of  the  work  as  may  in  his  judgment 
best  promote  the  interests  of  the  government.''  This  was  the  first  ap- 
propriation made  for  the  work. 

A  second  appropriation  of  $5,500  was  made  by  act  approved  March 
3, 1881. 

Volusia  Bar  is  located  at  the  southeast  end  of  Lake  George,  about 
162  miles  from  the  mouth  of  the  Saint  John's  River  at  a  point  where  the 
waters  of  the  river  discharge  into  the  lake. 

A  project  of  improvement  by  means  of  two  brush  and  stone  jetties, 
with  a  view  of  establishing  and  maintaining  a  channel  6  feet  deep  over 
this  bar,  where  heretofore  the  low  river  depth  has  occasionally  not  ex- 
ceeded 4  to  4^  feet,  was  submitted  by  the  engineer  in  charge  July  16, 
1879.    The  estimated  cost  of  the  work  was  $15,000. 

During  the  last  fiscal  year  work  was  confined  to  the  west  jetty,  of 
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which  there  was  laid  by  contract  a  length  of  1,950  feet  varying  in  width 
from  6  feet  near  the  shore  to  12  feet  at  the  outer  end  and  in  height  from 
2  to  2i  feet 

Fender  piles  were  driven  to  keep  boats  away  from  the  work.  The 
free  end  rests  in  3^  feet  of  water.  During  the  present  fiscal  year  it  is 
the  intention  to  extend  the  west  jetty  beyond  the  crest  of  the  bar  into 
6  feet  water,  and  to  begin  the  east  jetty,  by  methods  substantially  the 
same  as  those  hitherto  followed. 

JnJy  1, 1880,  amount  available ^,000  00  J  '^.J^ 

Amount  appropriated  by  act  approved  March  3,  1881 5, 500  00 

$10,500^00 

JnJy  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  ,,   "^    < 

outstanding  liabilities  July  1,  1880 4,977  60  ^^ 

Julyl,  1881,  outstanding  liabilities... 22  40  — - 

5,000  00 

July  1,1881,  amount  available -. 5,500  00 

Amoont  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      5, 000  00 

(See  Appendix  J  14.) 

EXAMINATIONS  AND  SUEVBYS  FOB  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14^ 
1880,  Lieutenant-Colonel  Gillmore  was  charged  with  the  following  ex- 
aminations and  surveys  and  has  completed  them  all  except  one,  which 
is  now  in  progress : 

1.  Edisto  and  Salkiehatchie  rivers^  in  South  Carolina,  Printed  in 
House  Ex,  Doc.  No.  23,  Forty-sixth  Congress,  third  session.  (See  also 
Appendixes  J  15  and  J  16.) 

2.  For  the  reopening  of  the  Santee  Canal.  Printed  as  Senate  Ex.  Doc. 
No.  60,  Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  17.) 

3.  For  the  improvement  of  Wappoo  Cut^  South  Carolina.  Printed  in 
House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session.  (See  also 
Appendix  J  4.) 

4.  The  Altamaha  Itiverj  Georgia.  Printed  in  House  Ex.  Doc.  No.  19, 
Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  9.) 

5.  The  Canoochee  Rirer^  Georgia.  Printed  in  House  Ex.  Doc.  No.  19, 
Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  18.) 

6.  Romney  Marshy  near  Doboy^  and  the  mouth  ofJekyl  Greek.  Printed 
in  House  Ex.  Doc  No.  19,  Forty-sixth  Congress,  third  session.  (See  also 
Appendixes  J  19  and  J  20.) 

7.  For  the  opening  of  a  ship-canal  across  the  Charleston  Necky  South  Car- 
oliiM,  Printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third 
Kemion.     (See  also  Appendix  J  21.) 

8.  For  the  opening  of  steamboat  communication  from  the  Saint  JoJui's 
ftiVfr,  Florida  J  by  way  of  Topokalija  Lake^  to  Charlotte  Harbor  or  Pease 
Vfftk. — This  examination  was  not  completed  at  the  close  of  the  fiscal 
jear.  Surveying  parties  took  the  field  in  January.  A  considerable 
Bamber  of  lines  have  been  run  with  the  transit  and  level  and  compass 
ud  level  between  the  designated  terminal  points  of  the  route,  and  the 
location  and  surface  altitudes  of  all  the  important  lakes  on  or  near  the 
triad  lines  were  determined.  Reconnaissances  were  made  in  various 
directions  in  the  vicinity  of  Kissimee  River,  the  Upper  Saint  John's 
lake,  Okeechobee,  and  Chai'lotte  Harbor. 

It  is  not  probable  that  all  the  field  work  will  be  completed  before  the 
rainy  season  sets  in  in  July  and  compels  a  withdrawal  of  the  party.    It 
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is  expected  that  the  examination  will  be  finished  and  a  report  thereon 
submitted  during  the  coming  winter. 

9.  The  Savannah  Elver,  from  Savannah  to  Augusta^  Georgia.  Printed 
in  House  Ex.  Doc.  No.  23,  Forty-Sixth  Congress,  third  session.  (See 
also  Appendix  J  6.) 

And  in  compliance  with  the  river  and  harbor  act  of  March  3, 1881, 
the  same  officer  ha«  been  charged  with,  and  is  now  engaged  upon  the 
following,  the  result  of  which  mil  be  duly  submitted,  when  received : 

1.  Survey  and  estimates  of  the  eost  of  the  further  improvements  neces- 
sary to  be  made  in  the  Savannah  River  and  Harbor  to  increase  the  depth  of 
the  water  in  said  river  and*harbor  from  the  bar  up  to  the  city  to  22  feet^  and 
an  estimate  of  the  cost  of  widening  tlie  channel  of  the  Savannah  River  oppo- 
site the  city  to  600  feet  of  uniform  depth  with  the  balance  of  the  channel 

2  Examination  of  Indian  River j  Florida^  at  the  north  endy  in  view  of 
opening  a  passage  into  the  lagoon^  one-half  mile  east. 

GULF    OF    MEXICO. 

IMPROVEMENT  OF  THE  HARBORS  OF  MOBILE,  ALABAMA,  AND  OF  PEN- 
SACOLA  AND  CEDAR  KEYS,  FLORIDA;  OF  TAMPA  AND  APALACHICOLA 
BAYS,  FLORIDA;  AND  OF  CERTAIN  RIVERS  IN  GEORGIA,  ALABAMA, 
FLORIDA,  AND  MISSISSIPPI,  EMPTYING  INTO  THE  GULF  OF  MEXICO. 

Officer  in  charge,  Capt.  A.  N.  Damrell,  Corps  of  Engineers. 

1.  Mobile  Harbor,  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford  a 
channel  of  entrance,  from  the  Gnlf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  of  not  less  than  17  feet  depth.  Tbe  present  channel 
is 200  feet  wide  through  "Dog  liiver  Bar,"  and 300  feet  through  '* Choc- 
taw Pass  Bar,"  with  not  more  than  13  feet  depth  at  the  shoalest  part, 
and  was  obtained  by  dredging  under  previous  appropriations,  between 
1870  and  1878,  amounting  in  the  aggi*egate  to  $401,000. 

The  amount  expended  to  June  30, 1881,  is  $22,638.79,  and  has  resulted 
in  securing  a  channel  35  feet  wide  and  minimum  depth  of  17  feet,  at 
mean  low-tide,  3J  miles  long,  and  the  widening  of  the  cut  to  70  feet  for 
a  distance  of  0.57  of  a  mile,  with  the  same  depth. 

The  amount  available  and  the  appropriation  asked  for,  $200,000,  is  to 
be  expended  in  extending  and  widening  the  above  cut,  and  it  is  expnected 
that  a  channel- way  will  be  obtained  through  to  the  city,  of  a  minimum 
depth  of  17  feet,  and  sufficiently  wide  to  be  used,  thereby  giving  great 
relief  to  the  commerce  of  the  port. 

Under  the  appropriation  of  8100,000,  made  by  act  of  Congress,  ap- 
proved March  3, 1871),  the  lowest  bid  received  was  24.9  cents  per  cubic 
yard,  which  was  rejected;  under  that  combined  with  the  appropriation 
of  June  14, 1880,  a  total  of  8225,000,  the  lowest  bid  was  12.3  cents  per 
cubic  yard,  or  less  than  one-half. 

Julyl,  1881,  amount  avaUable ^224, 8H4  00 

Amount  appropriated  by  act  approved  March  3, 1881 100, 000  00 

$324,884  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  18d0 21,575  72 

July  1,  18ol,  outstanding  liabilities 947  07 

22,522  79 

July  1,  1881,  amount  available 302,361  21 

Amount  (estimated)  required  for  completion  of  existing  project 495,000  00 

Amount  that  can  be  i)rofitably  expended  in  tiscal  year  ending  June  30, 1883.  200, 000  00 

(See  Appendix  K  1.) 
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2.  Pennacola  SarboVj  Florida. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1881,  the  object  being  to  open  a 
chaDnel  by  dredging  through  a  sho*^!  which  has  formed  inside  the  outer 
bar,  300  feet  wide  and  24  feet  deep  at  mean  low- water,  and  to  construct 
such  jetties  as  may  be  necessary  to  prevent  the  further  abrasion  of  the 
beach  near  Fort  McRae,  or  on  the  western  side  of  the  entrance  to  the 
harbor,  and  to  maintain  the  dredged  channel.  The  natural  channel 
has  a  aepth  of  not  more  than  20  feet  at  the  shoalest  part  at  mean  low- 
water. 

The  amount  expended  to  30th  of  June,  1881,  is  $3,486.60  which  has 
lieen  used  in  surveys  for  locating  channel  and  jetties,  advertising  for 
bids,  office  expenses,  and  preliminary  work  generally. 

The  amount  available,  and  the  appropriation  of  $75,000,  asked  for  is 
to  be  applied  to  the  construction  of  jetties  and  the  dredging  of  a  channel 
aocording  to  the  above  project. 

Joly  1,  1880,  amount  available $53,098  07 

AmoQDt  appropriated  by  act  approved  March  3, 1881 20, 000  00 

$73, 098  07 

Joly  1, 1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabiUtiee  July  1,  1880 3,486  60 

Jnly  1,  1H81,  amount  available 69,611  47 

Amoant  (estimated)  required  for  completion  of  existing  project 104, 470  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30,1883.     75, 000  00 

(See  Appendix  K  2.) 

.*^.  Harbor  at  Cedar  KeySj  Florida. — The  project  adopted  for  this  im- 
provement was  to  open  a  channel  200  feet  wide,  and  of  as  great  a  depth 
as  the  underlying  limestone  wouhl  permit,  not  exceeding  12  feet,  from  the 
(tnlf  of  Mexico  to  Cedar  Keys.  To  accomplish  this  a  cut  200  feet  wide 
bad  to  be  made  through  the  outer  bar,  on  which  there  was  only  an  average 
depth  of  8^  feet  of  water,  a  cut  through  the  middle  ground  of  same 
width,  where  there  was  only  a  depth  of  If  feet  of  water  at  mean  low- 
tide,  the  removal  of  some  shoals  in  the  channel  between  the  outer  bar 
and  middle  ground,  and  the  removal  of  the  wreck  of  the  Steamer  Lewis- 
barg  near  the  west  end  of  the  railroad  wharf. 

The  amount  expended  in  accomplishing  this  improvement  is  $82,500, 
or  151,000  less  than  the  original  estimate,  which  is  due  to  the  modifica- 
tions made  firom  the  original  plan  as  well  as  to  the  reduced  prices  paid 
for  dre<lging  during  the  last  two  years. 

The  increase  in  commerce  from  the  westward,  which  may  result  from 
the  improvement  of  the  Suwanee  Kiver,  may  require  the  opening  of  the 
Dorthwest  channel  to  this  harbor.  A  survey  will  be  necessary  to  ascer- 
tain tlie  cost  of  such  improvement,  before  any  appropriation  is  asked  for. 

Julyl,  18CO,  araonnt  available $26,649  43 

Jnlyl,  li^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 26,447  46 

Jalj  1,  Irft^l,  amount  available 201  97 

(See  Appendix  K  3.) 

4.  Chattahoochee  River,  Georgia  and  Alabama. — The  present  project  for 
the  improvement  of  this  river  was  adopted  in  1873,  the  object  b6ing  to 
•ffoid  a  channel  100  feet  wide  and  4  feet  deep  at  low-water  from  Chat- 
tahoochee, its  mouth,  to  Columbus,  Ga.  The  original  channel  was  im- 
pissable,  at  times,  between  Columbus  and  Eufaula,  and  the  least  depth 
on  the  bars  varied  from  1  to  3  feet.  It  was  at  other  places  narrow  and 
na<*h  obstructed  with  snags. 
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The  amoant  expended  to  June  30, 1881,  is  $86,040.64  (estimated,  as  no 
separate  account  was  kept  of  the  expenditure  on  the  Chattahoochee  and 
Flint  when  the  appropriation  was  made  for  both  together),  and  has  re- 
sulted in  opening  and  keeping  open  to  navigation  the  whole  year  the 
whole  length  of  the  river. 

Complaints  have  been  made  as  to  the  effect  of  some  of  the  construc- 
tions, which  will  be  investigated. 

The  amount  available  and  the  appropriation  asked  for,  $65,000,  is  to 
be  applied  to  continuing  the  improvement  according  to  the  approved 
project. 

July  1,  1880,  amount  available $37,204  66 

Amount  appropriated  by  act  approved  Maroh  3,  1881 20, 000  00 

$57,204  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 18,245  30 

July  1,  1681,  amount  available 38,959  36 

Amount  (estimated)  required  for  completion  of  existine  project 115,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :\0, 1883 . .    65, 000  00 

(See  Appendix  K  4.) 

5.  Fliiit  Eivet'^  Georgia, — The  present  project  for  the  improvement  of 
this  river  was  adopted  in  1873,  and  modified  in  1880,  the  object  of  the 
original  project  being  to  aflford  a  channel  100  feet  wide  and  3  feet  deep 
from  the  mouth  up  to  Albany,  Ga.,  and  of  the  modification  to  improve 
for  high-water  navigation  that  portion  of  the  river  between  Albany  and 
Montezuma,  about  77  miles  above. 

The  old  channel  was  formerly  only  na\igable  to  Bainbridge  at  low- 
water,  and  for  that  distance  was  narrow,  crooked,  and  dangerous. 

The  amount  expended  to  June  30, 1881,  is  $48,025.16,  and  has  resulted 
in  opening  a  channel  of  the  proposed  depth  and  width  from  the  mouth 
of  the  river  to  "Hell  Gate,''  a  distance  of  58  miles,  and  in  clearing  the 
channel  between  Albany  and  Montezuma,  for  a  distance  10  miles  above 
Drayton,  for  high- water  navigation. 

The  appropriation  of  $75,000  asked  for  the  year  ending  June  30, 
1883,  is, to  be  applied  to  continuing  the  improvement  on  the  lower  river 
towards  Albany  and  on  the  upper  river  towards  Montezuma. 

Amount  available J$22,867  52 

Amount  api^opriated  by  act  approved  March  3, 1881 15, 000  00 

^,867  52 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 15,892  68 

July  1,  1881,  amount  available 21,974  84 

Amount  (estimated)  required  for  completion  of  existing  project 152, 829  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    75, 000  00 

(See  Appendix  K  5.) 

6.  Apalachicola  River^  Florida, — ^The  project  for  the  improvement  of 
this  river  was  adopted  in  1874,  the  object  being  to  aflford  a  channel  of 
6  feet  depth  and  sufficient  width  its  whole  length,  avoiding  the  worst 
portion  by  utilizing  Styx  River  and  Mocassin  Slough. 

Thenalural  channel  had  sufficient  depth  and  generally  sufficient  width, 
but  was  considerably  obstructed  by  snags,  and  the  portion  through 
Mocassin  Slough  was  crooked,  narrow,  and  difficult.  The  amount  ex- 
pended to  June  30, 1881,  is  $32,260.42,  and  has  resulted  in  opening  the 
river  and  keeping  it  open  as  projected,  and  in  addition  greatly  improv- 
ing the  navigation  of  Chipola  Cut-off  a  distance  of  9  miles  (from  its 
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Upper  end  to  White's  Bluflf),  giving  access  by  steamer  to  the  orange 
groves  along  Dead  Lake. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  applied 
to  preserve  the  improvement  already  made,  and  to  dose  or  partially  close 
some  of  the  outlets  of  this  river,  as  auxiliaiy  to  the  improvement  of  the 
bar  at  its  month. 

Jalj- 1,  l«80,  amoiint>  available |5,905  39 

Amonnt  appropriated  by  act  approved  March  3,  1881 «...     1,500  00 

|7,405  39 

July  1,  1*^1,  amonnt  expended  daring  fiscal  year,  exclusive- of  outstanding 
Habilities  July  1,  1880 3,105  81 

Jily  1,  18?^1,  amount  available 4,239  58 

Amonnt  (estimated)  required  for  completion  of  existing  project 43, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .  25, 000  00 

(See  Appendix  K6.) 

7.  Apiilachieola  Bay^  Florida, — The  present  project  for  the  improve- 
Dif nt  of  this  harbor  was  adopted  in  1880,  the  object  being  to  afford  a 
clianuel  of  entrance  from  Apalachicola  Bay  to  the  river  of  the  same 
name  1(H)  feet  wide  and  11  feet  deep  at  mean  low- water.  The  present 
clianuel  has  a  depth  of  about  3^  feet  at  the  shoalest  place. 

The  amount  ejcpended  to  June  30, 1881,  is  $401.11,  and  was  for  adver- 
tising and  preliminary  work.  A  contract  has  been  executed  in  connection 
with  the  work,  but  the  contractor  not  being  ready  no  work  was  accom- 
plished during  the  year. 

With  the  amount  available,  $19;598.89.  and  the  appropriation,  $80,000, 
asked  for,  it  is  proposed  to  dredge  the  cnannel  referred  to  above,  and  it 
is  expected  the  amount  will  complete  the  project. 

July  I.  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$20,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1, 1880 401  11 

July  1,  1S31,  amount  available 19,598  89 

Amount  (e«timat«l)  required  for  completion  of  existing  project 80, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883.    80, 000  00 

(See  Appendix  K  7.) 

S.  Tampa  Bay^  Florida, — ^The  present  project  for  the  improvement  of 
the  harbor  was  adopted  in  1880,  the  object  being  to  afford  a  channel  150 
f(W*t  wide  and  9^  feet  deep  from  Ballast  Point  to  the  mouth  of  the  Hills- 
borough  River,  and  of  the  same  depth  and  200  feet  wide  up  to  the  town 
of  Tam]>a.  The  present  channel  has  not  more  than  5  feet  depth  in  the 
shoalest  place. 

The  amount  expended  to  June  30, 1881,  is  $9,885.61,  and  has  resulted 
in  making  a  cut  of  the  projected  depth  and  60  feet  wide,  2,900  in  length. 

The  amonnt  available  and  the  appropriation  of  $77,000  asked  for  is  to 
he  exx>ended  in  widening  and  extending  the  above  cut  by  dredging,  and 
miiy,  possibly,  complete  the  project. 

July  1,  1880,  amonnt  available |10,000  00 

Aj&oant  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,000  00 

inly  1,  1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing babUities  July  1,  1880 : 9,885  61 

Jalyl,  1881,  amonnt  available 10,114  39 
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Amonnt  (estimated)  required  for  completion  of  existing  project f77, 002  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     77, 000  00 

(See  Appendix  K8.) 

9.  Suwanee  Biver^  Florida. — The  present  project  for  the  improvement 
was  adopted  in  August,  1880,  the  object  being  to  aflford  a  channel  of 
entrance  from  Suwanee  Bay,  through  both  the  east  and  west  passes 
into  the  Suwanee  Eiver,  of  navigable  width,  and  of  not  less  than  5  feet 
depth  at  mean  low-water,  and  to  improve  the  river  above,  so  as  to  give 
a  least  depth  of  4  feet  from  Eoland's  Bluff  to  Ellaville,  with  a  widti  of 
50  feet. 

The  present  channel  across  the  bar  has  not  more  than  3.8  feet  depth 
at  its  shoalest  place;  from  there  to  Eoland's  Bluff  there  is  a  least  depth 
of  5  feet,  and  from  Eoland's  Bluff  to  Ellaville  the  depth  varies  fix)m  17 
feet  to  1 J  feet  at  mean  low- water,  snags  and  overhanging  trees  obstruct- 
ing the  river. 

The  amount  of  $314.26  was  expended  during  the  year  ending  June  30, 
1881,  defraying  advertising  and  office  expenses. 

The  appropriation  of  $25,000  asked  for  is  to  be  applied  to  continu- 
ation of  the  improvement  under  the  adopted  project. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

$8,  COO  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 314  26 

July  1,  1881,  amount  available. 7, 685  74 

Amount  (estimated)  required  for  completion  of  existing  project 47, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  25, 000  00 

(See  Appendix  K  9.) 

10.  ChoctawJiatchee  River ^  Florida. — The  present  project  for  the  im- 
provement of  this  river  from  its  mouth  to  Geneva  was  adopted  in  1872, 
the  object  being  to  improve  the  navigation  of  the  river,  by  the  removal 
of  snags,  overhanging  trees,  wrecks,  and  other  obstructions,  to  accomo- 
date the  trade  at  that  time. 

The  present  project  for  the  improvement  of  this  river  from  Geneva  to 
Newton  was  adopted  in  1880,  its  object  being  to  improve  this  section 
of  the  river  for  high- water  navigation  by  the  removal  of  snags,  sunken 
logs,  and  overhanging  trees. 

The  amount  expended  to  June  30, 1881,  is  $27,367.33,  and  has  resulted 
in  making  navigation  as  far  up  as  Geneva  comparatively  safe,  140  miles 
on  this  section  of  the  river  having  been  improved.  No  work  was  done 
between  Geneva  and  Newton. 

The  appropriation  of  $25,000  asked  for  is  to  be  applied  to  clearing  the 
river  of  all  snags,  stumps,  and  overhanging  trees,  from  the  mouth  to 
Geneva,  and  to  the  removal  of  the  remainder  of  the  wreck  of  a  steamer, 
and  to  obtaining  a  high-water  channel  from  Geneva  towards  Newton, 
as  far  as  the  appropriation  will  permit. 

July  1,  1880,  amount  available $8,047  53 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$18, 047  53 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 8,414  86 

July  1,  1881,  amount  available v 9,632  67 

Amount  (estimated)  required  for  completion  of  existing  project 86, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  25, 000  000 

(See  Appendix  K  10.) 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.    185 

11.  Withlacoochee  River^  Florida, — The  project  for  this  improvement^ 
a<lopted  in  1881,  is  to  improve  the  river  by  the  removal  of  snags,  over- 
hanging trees,  loose  rocks,  the  deepening  of  some  of  the  worst  shoals, 
and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable  boats  drawing  2 
feet  of  water  to  navigate  the  river  during  about  half  of  the  year.  The 
present  depth  of  the  river  varies  from  1  foot  to  7J  feet,  with  a  width  of 
trom  50  to  160  feet. 

No  expenditure  has  been  made  during  the  fiscal  year  ending  June  30, 
1881. 

The  appropriation  of  $16,400,  asked  for  fiscal  year  ending  June  30, 
1883,  is  to  be  applied  to  the  completion  of  the  project  for  the  improve- 
ment of  tills  river,  which  will  not  be  permanent ;  the  amount  required 
to  preserve  the  work  cannot  be  estimated,  but  will  be  small. 

Amount  appropriated  by  act  approved  March  3,  1881 |7, 500  00 

July  1,  1881,  amoont  available 7,500  00 

Amoant  (estimated)  required  for  completion  of  existing  project 16, 400  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  16, 400  00 

(See  Appendix  K  11.) 

12.  Pease  Creek^  Florida. — The  project  for  this  improvement,  adopted 
iu  1881,  is  to  improve  this  stream  for  high-water  navigation  by  the  re- 
moval of  snags.  Sunken  logs,  overhanging  trees,  and  loose  rocks  from 
the  channel,  from  its  mouth  to  Fort  Meade. 

The  present  depth  varies  from  6  inches  to  8  feet,  with  a  width  of  from 
50  to  150  feet. 

No  expenditure  has  been  made  during  the  fiscal  year  ending  June  30, 
1881, 

The  appropriation  of  $9,700,  asked  for  fiscal  year  ending  June  30, 1883, 
is  to  be  applied  to  the  completion  of  the  project  for  the  improvement  of 
this  work,  which  will  not  be  permanent ;  the  amount  required  to  j)re- 
serve  the  work  cannot  be  estimated,  but  will  be  small. 

Amoant  appropriated  by  act  approved  March  3,  1881 $7, 000  00 

Jalyl,  iKel,  amount  available 7,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 9, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lb83.  9, 700  00 

(See  Appendix  K  12.) 

13.  Escambia  Rirer^  Alabama  and  Florida. — The  present  project  for 
the  improvement  was  adopted  in  1880.  The  object  is  to  afford  a  chan- 
nel of  entrance  from  Escambia  Bay  into  Escambia  Kiver  of  150  feet 
width  and  5J  feet  deep  at  mean  low-water,  and  to  improve  the  river 
above  to  the  Alabama  and  Florida  State  line. 

The  least  depth  at  present  on  the  bars  in  tli^  natural  channel  is  1.9 
feet.  The  river  ha«  sufficient  depth  and  width,  but  is  obstructed  by 
Ruags  and  log  booms;  needs  rectification  at  places,  and  the  banks  re- 
qnire  protection  at  points  to  prevent  wash. 

^0  work  was  done  on  this  improvement  up  to  June  30,  1881 ;  the 
amount  of  $328.69  was  expended  for  advertising  and  office  expenses. 

The  appropriation  of  $12,000  asked  for  can  be  profitably  expended 
during  the  year  ending  June  30,  1883,  and  it  is  proposed  to  apply  the 
same  to  thocompletion  of  the  project  adopted. 

This  improvement  will  not  be  permanent  in  its  character,  but  will 
rnjuire  a  comparatively  small  expenditure  every  two  or  three  years  for 
its  preservation. 
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July  1,  1880,  amount  available $8,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$13,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabiUties  July  1,  1880 328  69 

July  I,  1881,  amount  available 12,671  31 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883.     12, 000  00 

(See  Appendix  K  13.) 

14.  Alabama  River ^  Alabama, — The  project  for  the  improvement  of 
this  river  was  adopted  in  1876,  the  object  being  to  afford  a  channel  200 
feet  wide  and  4  feet  deep  at  low- water,  from  ite  mouth,  50  miles  above 
Mobile,  Ala.,  to  Wetumpka,  Ala. 

Work  was  commenced  on  this  improvement  in  the  summer  of  1878  and 
has  been  continued,  during  low-water  seasons,  up  to  the  present  time. 
During  the  fiscal  year  ending  June  30, 1881,  $18,688.04  were  expended, 
and  with  this  amount  five  shoals  at  Gardner's  Island,  Cox's  Bar,  Had- 
not's  Bar,  Three  Chutes,  and  bar  below  Cut-Off  were  improved  so  as  to 
afford  a  sufficient  depth  of  water.  The  dam  at  the  Cut-Off  and  several 
of  the  works  previouiJly  constructed  were  repaired,  and  the  most  danger- 
ous snags  were  removed,  as  far  as  Montgomery. 

By  act  of  March  3, 1881,  the  sum  of  $20,000  was  appropriated  for  this 
work,  making  the  total  amount  available  July  1, 1881,  $41,854.20,  to  be 
applied  to  the  continuance  of  the  improvement  from  Gardner's  Island, 
320  miles  above  Mobile  towards  Wetumpka,  as  far  as  the  funds  will 
permit,  by  continuiqg  the  construction  of  dams  and  jetties  to  deepen 
shoals,  removal  of  snags,  and  necessary  construction  of  shore  protections. 

July  1,  1880,  amount  available $40,542  24 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

^,542  24 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 18,688  04 

July  1,  1881,  amount  available 41,854  20 

Amount  (estimated)  required  for  completion  of  existing  pr<3ject 129,741  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  K  14.) 

15.  Warrior  and  Tombigbee  rivers^  Alabama. — The  present  project  for 
the  improvement  of  these  rivers  was  adopted  in  1875,  the  object  being  to 
afford  a  channel  80  feet  wide  and  3  and  4  feet  deep  at  low-water  £h>m 
the  mouth  of  the  Tombigbee  up  to  Columbus,  Miss.,  and  up  the  Warrior 
to  Tuscaloosa,  Ala. 

The  natural  channel  was  not  navigable  at  low-water. 

The  amount  expended  to  June  30, 1881,  is  $109,290.74  on  the  Warrior 
above  Tuscaloosa  and  on  the  Tombigbee  below  Columbus — the  appro- 
priations having  been  made  jointly — and  has  resulted  in  obtaining  a 
channel  about  50  feet  wide  and  3  feet  deep,  with  the  exception  of  two 
bars,  where  the  work  already  constructed  needs  repairs  and  revision. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  aske<l 
for  fiscal  year  ending  June  30,  1883,  it  is  proposed  to  continue  the  im- 
provement by  widening  and  deepening  the  channel  according  to  the 
project,  as  far  up  as  the  funds  available  will  permit,  and  in  keejiing  the 
channel  free  of  snags  and  other  obstructions. 
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July  1,  1880,  amount  available $54,786  96 

Amouul  appropriated  by  act  approved  Marcb  3,  1881 25, 000  00 

$79,786  96 

Jolv  1,  \f*f^\,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 29,077  70 

Juki,  1881,  amount  available 50,709  26 

Amount  (estimated)  required  for  completion  of  existing  project 178,000  00 

Anmuut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    70, 000  00 

a,  Tomhighee  below  Vienna,  Alabama. — ^Tbe  present  project  for  the 
improvement  of  this  section  of  the  river  was  adopted  in  1871,  and  modi- 
tit-U  in  1879,  the  object  being  to  afford  a  low-water  channel  of  navigable 
^^H\ih  and  4  feet  depth  from  its  month  to  Demopolis,  and  3  feet  depth 
from  Demopolis  np  to  Vienna.  The  old  channel  was  navigable  at  low- 
^:iter  only  as  far  as  Demopolis,  and  navigation  was  difficult  and  danger- 
ous at  all  times. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  asked 
lor,  for  fiscal  year  ending  June  30, 1883,  it  is  proposed  to  complete  the 
improvement  below  Demopolis  and  extend  the  same  up  the  river  from 
that  i>oint  as  far  as  funds  available  with  permit. 

b,  Tombigbte  below  Columbus,  Misaissippi,  and  Vienna,  Alabama. — The 
present  project  for  the  improvement  of  the  river  was  adopted  in  1871, 
autl  motiified  in  1879,  the  object  being  to  afford  a  low- water  channel  of 
navigable  width  with  a  deptii  of  3  feet  from  Vienna  to  Columbus,  Miss. 
Tlie  old  channel  was  not  navigable  at  all  at  low-water. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  asked 
for  year  ending  June  30, 1883,  it  is  proposed  to  keep  the  channel  free  of 
8uag8  and  other  obstructions,  and  to  improve  as  many  shoals  to  the  re- 
<liiire<l  depth  of  3  feet  from  Vieima  up  as  the  funds  available  will  permit. 

vSee  Appendix  K  15.) 

16.  Tomhigbee  River  above  Columbus,  Mississippi. — The  present  proj- 
ect for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1873,  the  object  being  to  give  good  high-water  navigation  by  the  re- 
moval of  snags  and  overhanging  trees  from  Columbus  to  Fulton.  The 
ohl  channel  was  so  difficult  and  dangerous  to  navigate  as  to  prevent 
steamers  even  during  high  fr'eshets  from  running  above  Aberdeen. 

The  expenditure  of  $21,818.33  to  June  30, 1881,  has  resulted  in  so 
«I»euing  the  river  that  during  last  high-water  season  light-draught  boats 
Were  enabled  to  run  to  Fulton,  and  bring  down  about  2,800  bales  of  cot- 
ton from  that  section  of  the  country,  and  deliver  a  corresponding  amount 
of  plantation  supplies. 

The  amount  available  June  30  is  deemed  si^fficient  to  complete  the 
improvement  as  contemplated. 

The  amount  asked  for  is  required  to  preserve  the  improvement  by  the 
removal  of  occasional  landslides,  &c.,  after  the  freshets. 

Jnly  1,  1880,  amonnt  available $15,076  73 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

— ^ $16,076  73 

•Inh  1,  1^1,  amout  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18^0 6,228  01 

Jaly  1,  18H1,  amonnt  available 9,848  72 

Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 

Aiiwiunt  that  can  be  profitably  ex]f>ended  in  fiscal  year  ending  June  30, 1883.      2, 000  00 

(See  Appendix  K  16.) 
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17.  Noxuhee  River,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a 
navigal^e  channel  for  small  river  steamers  from  its  mouth  to  Macon, 
Miss.,  during  about  nine  months  in  the  year,  when  the  water  is  a  littie 
above  low-water  stage.  The  present  channel  is  not  navigable  except 
after  a  considerable  rise,  and  then  only  a  short  distance  up.  Under  an 
appropriation  of  $12,000,  made  by  act  of  Congress  approved  June  14, 
1879,  the  work  of  improving  this  river,  under  the  adopted  plan,  was 
commenced  in  August,  1880,  and  suspended  in  December,  18^,  on 
account  of  high- water  until  March,  1881,  when  the  work  was  resumed 
and  continued  to  the  close  of  the  fiscal  year. 

Diuring  the  year  the  work  of  improvement  was  carrie<l  over  about  38 
miles  of  river. 

Owing  to  the  excessive  rains  which  occurred  during  the  progress  of 
the  work,  operations  were  seriously  retarded. 

By  act  of  March  3, 1881,  an  appropriation  of  $8,000  was  made  for  this 
improvement,  which  amount  it  is  proposed  to  expend  during  this  fiscal 
year  in  continuing  the  work  as  heretofore  in  making  a  high-water  chan- 
nel from  the  mouth  of  river  to  the  county  bridge  at  Macon,  Miss. 

To  make  this  river  navigable  for  about  seven  months  of  the  year, 
which  would  satisfy  the  immediate  demands  of  commerce,  about  $25,000 
would  be  required. 

July  1,  1880,  amonnt  available : |12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$20,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 12,361  16 

July  1,  1881,  amount  available 1 7,6:W  84 

Amount  (estimated)  required  for  completion  of  existing  project 45, 245  25 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     25, 000  OO 

(See  Appendix  K  17.) 

18.  Pascagoulu  Riverj  Mississippi. — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1880,  the  object  being  to  afford 
a  channel  200  feet  wide  and  7  feet  deep  at  mean  low-water  from  Missis- 
sippi Sound  into  Bast  Pascagoula  Eiver,  and  to  improve  the  river  above 
by  the  removal  of  snags  and  overhanging  trees.  The  natural  channel 
had  a  depth  of  not  more  than  3  feet  at  its  shoalest  part 

The  amount  expended  to  June  30,  1881,  is  $25,570.44,  including  out- 
standing liabilities,  and  ha«  resulted  in  securing  a  channel  100  feet  wide, 
with  a  depth  of  not  less  than  7  feet  through  the  bar  at  the  mouth  of  the 
river. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is  to 
be  applied  to  widening  the  cut  through  the  bar  to  200  feet  and  to  clear 
the  river  above  of  overhanging  trees  and  snags,  which  will  complete 
the  improvement  as  projected,  and  also  remove  some  shoals  in  the  river 
between  its  mouth  and  Moss  Point,  not  originally  proposed  but  very 
much  needed. 

July  1,  1880,  amount  available $42,424  20 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$46.  424  20 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 23,915  56 

July  1,  1881,  outstanding  liabilities 79  08 

2:^,994  64 

July  1,  1881,  amount  available 22, 429  56 
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Amount  (estimated )  required  for  completion  of  existing  project |!20, 000  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1883.     20, 000  00 

(See  Api>endix  K  18.) 

EXA3IINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 
1S79,  Captain  Damrell  was  charged  with  and  has  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress  and  printed  in 
Senate  Ex.  Doc.  No.  42,  Forty-sixth  Congress,  third  session. 

1.  Warrior^  from  Tuscaloosa  to  forks  of  ISipsey  and  Mulberry  ^  Alabama. 
(See  Appendix  K  19.) 

2.  Sipsey  Biver,  Alabama.    (See  Appendix  K  20.) 

3.  Coosa  River  from  the  bridge  of  the  f^elmOj  Rome^  and  Dalton  Railroad 
to  Weiumplaj  Alabama.    (See  Appendix  K  21.) 

And  to  comply  with  provisions  of  river  and  harbor  act  of  June  14, 
1880,  he  was  charged  with  and  has  completed  the  following : 

1.  Tallapoosa  River  from  the  junction  of  Coosa  up  to  Tallassee^  Alabama. 

2.  Talla})oosa  River  from  the  city  of  Montgomery  to  Tallassee^  the  results 
of  lK)th  of  which  were  transmitted  to  Congress  and  printed  in  House 
Ex.  Doc.  No.  80,  Forty-sixth  Congress,  third  session.  (See  also  Appen- 
dix K  22.) 

3.  Cahaba  River j  Alabama^  from  its  mouth  in  DalUis  County.  (See 
Ap|>endix  K  23.) 

And  to  comply  with  the  same  act  he  was  also  charged  with  the  fol- 
lowing, the  results  of  which  will  be  duly  transmitted  when  received. 

4.  Finholloway  River,  Florida. 

5.  Aueilla  and  Wacissa^  Florida. 

6.  Chipolu  River,  Florida. 

7.  Ocolockonee  Rirer^  Florida. 

8.  Holmes  Creek,  Florida. 

J).  East  Bay  and  Blackwater  River^  Floridai. 

lie  is  also  charged  with,  to  comply  with  provisions  of  the  river  and 
harbor  act  of  March  3, 1881,  and  is  now  engaged  upon,  the  following,  the 
results  of  which  will  also  be  duly  submitted  when  received. 

1.  Tombigbee  River,  Mississippi,  from  Fulton  to  Warren^s  Mill. 

2.  The  Chattahoochee  River  tw  Georgia,  between  West  Point  and  Bolten, 
on  the  Western  and  Atlantic  Railroad,  so  as  to  complete  the  survey  of  that 
portion  of  the  river. 

3.  Dog  Island  Harbor  ;  harbor  of  Key  West;  Crystal  River  ;  Lagrange 
Bayou,  up  to  Freeport ;  Manatee  River,  and  Crooked  River,  Florida. 

4.  Outlet  of  harbor  of  Ship  Island. 

5.  Harbor  at  Biloxi,  Mississippi. 

6.  Harbor  at  Pascagoula,  Mississippi. 

INSPECTION  OF  THE  niPROVEMENT  AT  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 

Inspecting  officer,  Capt.  W.  11.  Heuer,  Corps  of  Engineers. 

Examinations  and  surveys  to  ascertain  the  deptlis  of  water  and  width  of 
^'kannel  secured  and  maintained  from  time  to  time  by  James  B.  Fads,  at 
South  Pass,  and  whether  and  to  what  extent,  within  a  distance  of  5  miles 
from  the  present  mouth  of  the  river  at  tJie  South  Pass,  the  gulf  has  filled 
«p  by  deposits  from  the  river  since  the  construction  of  the  Fads  jetties. 
The  inspecting  officer,  in  his  arnnual  report  dated  July  18,  1881,  states 
that  there  was,  through  the  jetties,  during  the  entire  fiscal  year,  a  chan- 
n«*l  30  feet  deep  having  a  least  width  of  20  feet,  and  that  the  26-foot  deep 
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channel  had  a  least  \7idth  of  200  feet.  The  least  width  of  this  channel 
at  that  date  was  230  feet. 

Outside  and  beyond  the  jetties  the  least  width  of  the  30  foot-deep 
channel  was  60  feet,  while  the  26-foot  deep  channel  had  a  least  width  of 
210  feet  except  for  a  very  few  days  during  the  year,  when  tlie  channel 
was  somewhat  narrower. 

Above  the  jetties  and  through  the  Pass  itself  the  least  channel  depth 
was,  at  the  date  of  the  report,  27  feet,  and  its  least  width  160  feet.  A 
channel  26  feet  deep  was  maintained  through  the  Pass  during  the  fiscal 
year. 

At  the  date  of  the  report  there  was  a  channel  from  the  main  river  into 
the  Gulf,  whose  least  depth  was  27  feet  and  least  width  160  feet. 

The  bed  of  the  Pass  has  in  some  places  scoured  and  in  others  filled. 
During  the  year  the  fill  has  exceeded  the  scour  by  about  one- tenth  of  a 
foot  only,  measured  vertically.  From  June/ 1875,  to  October,  1880,  in  a 
little  more  than  five  years,  the  average  depth  of  fill  in  the  Pass  was  2.5 
feet.  As  a  rule  the  filling  has  occurred  most  where  the  Pass  was  widest, 
and  rarely  has  any  filling  occurred  in  the  channel  where  the  depth  was 
less  than  27  feet,  much  of  the  fill  having  lodged  in  the  deeper  pockets 
of  the  Pass. 

The  most  interesting  and  important  facts  developed  in  the  examina- 
tions and  surveys  made  during  the  fiscal  year  relate  to  the  changes  that, 
have  occurred  in  the  fan-shaped  area  in  the  Gulf  of  Mexico  beyond  the 
outer  ends  of  the  jetties  and  extending  out  to  100  feet  depth  of  water. 

From  June  30, 1879,  to  June  30, 1880,  the  separate  surveys  of  this  area 
compared  with  each  other  showed  an  average  scour  during  the  year  of 
0.12  of  a  foot,  an  amount  so  small  as  to  be  practically  nothing;  but  this 
year,  from  Jnne,  1880,  to  June,  1881,  instead  of  a  scour  there  has  been 
an  average  deposit  or  fill  over  this  large  area  (IJ  square  miles)  of  2.38 
feet. 

July  1,  1880,  amount  available $25, 156  22 

Amouut  appropriated  by  act  approved  March  3,  1881 10, 000  00 

|i35, 156  22 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 12,8oU  88 

July  1,  1881,  amount  available 22,296  34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18?3-  16.  r>()0  00 
(See  Appendix  L.) 

IMPROVEMENT  OF  HARBOR  AT  NEW  ORLEANS;  OF  PEARL  RIVER,  MIS- 
SISSIPPI ;  OF  BAYOUS  TECHE  AND  BLACK,  AND  OTHER  WATER-COURSES 
IN  LOUISIANA — CONNECTION  OF  BAYOU  TECHE  WITH  GRAND  LAKE 
AT  CHARENTON. 

Officer  in  charge,  Maj.  C.  W.  Howell,  Corps  of  Engineers,  with  Capt. 
I).  W.  Lockwood,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Harbor  at  Neic  Orleans^  Louisiana. — The  project  for  the  improve- 
ment of  this  harbor  is  that  adopted  by  the  Board  of  Engineers,  con- 
vened at  the  request  of  the  city  authorities  of  New  Orleans  to  consider 
plans  for  the  protection  of  the  harbor  front  from  the  effects  of  caving 
banks  of  the  Mississippi  along  that  front.  (See  Eeport  of  the  Chief  of 
Engineers,  1878,  vol.  i,  Appendix  J  10.) 

Theamount  expended  to  JuneSO,  1881,  is  $61,524.55,  including  $7,241.16 
paid  city  of  !New  Orleans  for  surveying,  ana  has  resulted  in  covering 
47,575.64  square  yards  of  the  slope  of  the  river  bed,  in  harbor  front  of 
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third  district,  or  section  2  of  the  Surrey  of  the  Board  of  Engineers^ 
mentioned  above. 

The  work  of  protecting  the  banks  of  the  river  has  been  attended  with 
mnch  diflBculty,  owing  to  its  peculiar  character  and  the  many  obstacles 
interiK>sed  by  the  crowded  condition  of  the  harbor,  the  movements  of 
shipping,  &c.  The  officer  in  charge  reports  that  the  work  so  far  has  not 
been  continuoas  to  an  extent  sufficient  to  warrant  a  statement  either  for 
or  against  the  success  of  mats,  as  a  sure  means  of  protecting  the  river 
banks  from  caving.  He  thinks  that  definite  information  upon  this  point 
will  be  obtained  fn)m  the  work  in  progress  at  the  Carrollton  Bend,  where 
there  are  no  wharves  or  shipping  to  interfere  with  the  work. 

To  continue  the  work  of  improvement  an  additional  appropriation  of 
$200,000  is  recommended  for  the  fiscal  year  ending  June  30, 1883. 

The  whole  subject  has,  however,  been  recommitted  to  a  Board  of  Engi- 
neers for  consideration,  and  on  the  receipt  of  their  report  it  will  be  sub- 
mitted with  recommendation  as  to  the  further  prosecution  of  the  work, 
and  the  application  of  the  available  money,  including  the  appropriation 
ofMarch3,  1881. 

Jaly  1, 18d0,  amonnt  available $133,088  77 

Amoant  appropriated  by  act  approve*!  March  3, 18*?1 75, 000  00 

$208,088  77 

Joly  1,J1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

ont«tAnding  liabilities  July  1,  1880 9,467  30 

July  1,  1881,  ontatanding  liabilities 146  02 

9,613  32 

Jaly  1,  1H81.  amount  available 198,475  45 

Amount  (estimated)  reouired  for  completion  of  existing  project 216, 000  00 

Amount  that  can  be  profitably  expended  in  fit»cal  year  ending  June  30, 1883.  200, 000  00 

(See  Appendix  M  1.) 

2.  Pearl  River,  from  Jackson  to  Carthage,  MmhsippL — The  original 
project  for  this  iraprovement  was  adopted  in  1879,  the  object  being  to 
obtain  a  navigable  channel  at  a  5-foot  stage  of  water,  by  removal  of  ob- 
stnictiona  to  navigation  in  worst  places.  The  natural  channel  is  much 
obstructed  by  snags,  sunken  logs,  rafts,  standing  trees  in  the  water,  and 
overhanging  trees  on  the  banks,  which  will  have  to  be  removed. 

The  present  project  was  adoj>ted  in  1<S8(>,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  o  feet  depth  at  low-water. 

Owing  to  high-water  no  material  jmigress  has  been  made  beyond  com- 
mencement up  to  the  end  of  the  fiscal  year.  Contracts  are  now  in  force 
for  work  under  the  appropriation  of  March  3, 1879,  ($(>,0()0),  and  that  of 
Jane  14,  1880  ($7,500). 

ProjMjsals  were  invited  for  continuing  the  work  under  the  appropria- 
ti(»n  of  1881,  but  no  bids  received. 

The  additional  amount  required  to  complete  the  work,  beyond  what 
bas  already  been  appropriated,  is  $5,(H)0.  The  amount  available  for  con- 
tracts being  but  $2,500,  it  is  i)roposed  to  await  further  appropriations. 

Joly  1,  18K>,  amount  available ^13,2S6  97 

Amonnt  appropriated  bv  act  approved  March  3,  1881 2,500  00 

$15,786  97 

Jalv  1.  18a?l,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
libiUties  July  1,  1881 ^...         202  11 

Jaly  1,  l!?81,  amount  available 15,584  86 

ABMHint  (estimated)  required  for  completion  of  existing  project 5, 000  OO 

Aaoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 

(8^  Appendi'x  M  2.) 
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3.  Pearl  Elver  below  Jacksarij  Mississippi. — The  present  project  for  this 
improvement  was  adopted  in  1880,  the  object  being  to  obtain  a  channel 
of  navigable  width  and  5  feet  depth  at  low- water. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  logs,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banks,  which 
will  have  to  be  removed. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  work  by  contract  under  it,  owing  to  continued  high- water,  hail  been 
but  fairly  commenced  at  the  end  of  the  fiscal  year. 

It  is  proposed  to  apply  the  appropriation  of  March  3,  1881,  and  the 
amount  recommended  for  the  fiscal  year  ending  June  30, 1883,  to  con- 
tinuing the  work  of  improvement  now  under  contract,  and  covering  195 
miles  of  river  down  stream  from  Jackson. 

July  1,  1880,  amount  available $30,000  00 

Araouut  appropriated  by  act  approved  March  3, 18ril 25, 000  00 

■ — $55,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 956  87 

Julyl,  1881,  outstanding  liabilities *. 235  33 

1,192  20 

Julyl,  1881,  amount  avaUable 53,807  80 

Amount  (estimated)  required  for  completion  of  existing  project 40, 940  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    41, 000  00 

(See  Appendix  M  3.) 

4.  Amite  River,  Louisiana. — The  present  ^)roject  for  this  improvement 
was  adopted  in  1880,  the  object  being  to  obtain  a  channel  of  navigable 
width  and  5  feet  depth  at  low-water,  or  as  near  that  as  practicable  with- 
out dredgiag. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  log^,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banks,  which 
will  have  to  be  removed. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  the  work  by  contract  under  it,  owing  to  continued  high -water,  had, 
at  the  end  of  the  fiscal  year,  only  progressed  6J  miles. 

It  is  proposed  to  apply  the  appropriation  of  March  3,  1881,  and  the 
amount  recommended  for  the  fiscal  year  ending  June  30,  1883,  to  con- 
tinuing the  work  of  improvement  now  under  contract  and  covering  40 
miles  of  river  up  stream  from  its  junction  with  Bayou  Manchac. 

July  1,  1880,  amount  available $8,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

V  113,000  00 

Jnly  1, 1881,amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 154  27 

July  1,  1881,  amount  available 12,845  73 

Amount  (estimated)  required  for  completion  of  existing  project 10, 760  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 800  00 

(See  Appendix  M  4.) 

5.  Vermillion  River,  Louisiana. — The  present  project  for  this  work  was 
adopted  in  1880,  and  modified  in  1881,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  depth  from  the  railroad  bridge  above 
Vermillionville  to  Vermillion  Bay. 

The  natural  channel  is  at  present  much  obstructed  by  snags,  sunken 
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logs,  and  overhanging  trees,  and  the  mouth  in  Vermillion  Bay  by  a 
mad  har. 

The  contractor  under  appropriation  of  1880  commenced  work  July, 
1881. 

Bids  for  continuing  the  work  under  appropriation  of  1881  were  opened 
Joly  30,  and  contract  awarded. 

Jnly  1,  1880,  amonnt  available $5,000  00 

AmooDt  appropriated  by  act  approved  March  3,  1881 4, 900  00 

$9,900  00 

July  1, 1881,  amonnt  exx>ended  during  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1,  1880 113  54 

July  1,  1881,  amount  available 9,786  46 

(See  Appendix  M  5.) 

6.  Tangipahoa  River ^  Louisiana. — ^The  present  project  for  this  improve- 
ment was  adopted  in  1880,  the  object  being  to  obtain  a  channel  of  nav- 
igable width  and  6  feet  depth  at  lov water,  or  as  near  that  as  practica- 
ble without  dredging. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  logs,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banl^,  which 
will  have  to  be  removed. 

The  firat  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  the  work  by  contract  under  it,  owing  to  continued  high- water,  had, 
at  the  end  of  the  fiscal  year,  only  progressed  6J  miles. 

It  is  proposed  to  apply  the  appropriation  of  March  3, 1881,  and-  the 
amount  recommended,  for  the  fiscal  year  ending  June  30, 1883,  to  con- 
tinning  the  work  of  improvement  now  under  contract  and  covering  34 
miles  of  the  river  from  its  mouth  up. 

July  1,  IH^,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$7,000  00 

JdIv  1,  1881,  amount  expended  during;  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 156  09 

Jnly  1,1881,  amount  available 6,843  91 

Amount  (estimated)  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profit-ably  expended  in  fiscal  year  ending  June  30, 1883.    3, 700  00 

(See  Appendix  M  6.) 

7.  Tchefuncle  Biver^  LouiaioMa. — The  present  project  for  this  work 
▼as  adopted  in  1881,  the  object  being  to  obtain  a  channel  of  navigable 
width  and  depth  fix)m  the  Old  Landing  to  Covington. 

The  natural  channel  is  mnch  obstructed  by  snags  and  overhanging 
trees. 

Bids  for  this  work  under  the  appropriation  of  1881  were  opened  July 
30  and  contract  awarded. 

To  complete  the  work  under  existing  project  an  additional  appropri- 
ation of  $3,960  is  recommended  for  fiscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3,  1881 |1,500  00 

Julyl,  1881,  amount  available 1,500  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 3, 960  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30,  1883.    4, 000  00 

(See  Appendix  M  7.) 

8.  Tickfaw  Biver^  Louisiana. — ^The  present  project  for  this  work  was 

13b 


194         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

adopted  in  1881,  the  object  being  to  obtain  a  channel  of  navigable  width 
and  depth  for  a  distance  of  26  miles  up  stream  from  its  month. 

The  natural  channel  is  much  obstructed  by  snags  and  overhanging 
trees. 

Bids  for  the  work  under  the  appropriation  of  1881  were  opened  July 
3O2I88I,  and  a  contract  awarded. 

The  appropriation  asked  for  is  to  complete  the  work  under  the  present 
project. 

Amount  appropriated  by  act  approved  March  3,  1881 $2,000  00 

July  1,  1881,  amount  available 2,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 8,23000 

Amount  that  can  be  profitably  expended  in  fiscal  yfear  ending  June  30, 1883.    8, 200  00 

(See  Appendix  M  8.) 

9.  Bayou  Teclie^  from  Saint  Martinsville  to  Port  Barre^  Louisiana, — ^The 
present  project  for  this  work  was  adopted  in  1880  and  modified  in  1881, 
its  object  being  to  secure  low-water  navigation  of  the  bayou. 

The  natural  channel  was  obstructed  by  snags,  sunken  logs,  and  over- 
hanging trees. 

The  amount  expended  to  date  is  $5,867.34,  and  has  resulted  in  clear- 
ing the  bayou  of  obstructions  from  Saint  Martinsville  to  Leonville. 

To  carry  low- water  navigation  to  the  latter  place  will  require  three 
dams  and  locks,  and  the  amount  appropriated  March  3, 1881,  together 
with  the  amount  recommended  for  the  fiscal  year  ending  June  30, 1883, 
is  deemed  sufficient  to  complete  the  work  under  this  project. 

Julyl,  1880,  amount  available $6,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

<S6,000  00 

.  July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiliiies  July  1,  1880 164  84 

July  1,  1881,  outstanding  liabilities 5, 702  50 

5,867  34 

Julyl,  1881,  amount  available : 20,132  66 

Amount  (estimated)  required  for  completion  of  existing  project 30,69000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    30, 700  00 

(See  Appendix  M  9.) 

10.  Connection  of  Bayou  Teche  with  Chrand  Lake  at  Charentpnj  Louisi- 
ana.— ^To  continue  the  work,  an  appropriation  of  $50,000  is  asked  for 
fiscal  year  ending  June  30,  1883,  which  is  to  be  applied  to  completing 
the  trunk  of  the  canal  and  building  the  lock  near  the  Teche. 

The  appropriation  of  $25,000  of  March  3, 1881,  for  this  work  was  based 
upon  an  examination  provided  for  by  joint  resolution  of  Congress  of  June 
18, 1879.  The  plan  of  improvement  adopted  is  the  construction  of  a  canal 
to  connect  the  two  waters,  about  6,594  feet  in  length,  50  feet  wide  at 
bottom,  slope  1  on  2,  and  navigable  depth,  at  mean  low-tide  of  ordinary 
low-water,  of  5  to  0  feet,  and  one  lock  with  double  gates.  The  approxi- 
mate estimate  of  cost  is  $73,196. 

It  is  proposed  to  apply  the  appropriation  of  March  3, 1881,  to  securing 
the  land  needed  for  the  canal,  and  to  so  much  of  the  excavation  and 
embankment  of  its  trunk  as  the  funds  will  admit. 

Amount  appropriated  by  act  api)roved  March  3,  1881 $25,000  00 

Julyl,  18^1,  amount  available 25,000  00 

Amount  (estimattMl)  required  for  completion  of  existing  project 50,000  00 

Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 1883-  50, 000  00 

(See  Appendix  M  10.) 
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U.  Bayou  Bla4:lCy  Loumana.^The  appropriation  of  March  3^  1881,  is 
the  first  made  for  this  work.  No  project  for  its  application  has  as  yet 
been  decided  upon,  on  account  of  the  examination  provided  for  in  act 
of  June  14, 1880,  not  having  been  completed  until  near  the  close  of  the 
fi8(»l  year.  The  approximate  estimate  for  this  improvement  resulting 
(torn  this  examination  is  $47,520. 

To  clear  the  bayou  so  as  to  afford  a  navigable  channel  for  commercial 
purposes,  dredging  will  have  to  be  resorted  to  for  a  distance  of  about 
25  miles  above  Tigerville ;  overhanging  trees  will  also  have  to  be  re- 
moved. 

The  officer  in  charge  recommends  that  the  balance  of  the  above  esti- 
mate (137,520)  be  appropriated  for  the  fiscal  year  ending  June  30, 1883, 
for  completing  the  work. 

Amoant  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1, 1881,  amount  ayaila^le 10,000  00 

Amoant  (estimated)  reo  uired  for  completion  of  existing  project 37,520  00 

Affloant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883 .    37, 500  00 

(See  Appendix  M  11.) 

12.  Bayou  Courtahleau^  from  Port  Barre  to  Atchafalo/yaj  Louisiana. — 
The  present  project  for  the  improvement  of  this  bayou  was  adopted  in 
1881,  its  object  being  to  insure  low- water  navigation,  1st  between  the 
Courtableau  and  the  Atchafalaya  by  the  cutting  out  of  Little  Devil 
Bar;  and  2d,  up  the  Courtableau  by  a  dam  and  lock  at  the  proper  point. 

The  Courtableau  at  low- water  is  much  obstructed  near  its  mouth  in 
the  Atchafalaya  by  a  sand-bar  that  forms  during  high-water,  frequently 
catting  off  all  communication  between  the  two  streams,  and  it  is  pro- 
posed to  remove  this  by  closing  the  principal  run-out  bayous  in  the 
Courtableau,  and  thus  force  all  its  water  out  through  its  mouth. 

The  original  estimate  for  closing  the  bayous  was  $20,000;  and  for  re- 
moving snags  and  constructing  one  lock  and  dam,  and  contingencies, 
119,4110,  in  all,  $39,490,  of  which  $15,000  have  been  appropriated.  An 
additional  appropriation  of  $25,000  is  recommended  to  complete  the 
work  a^  projected. 

Jolyl,  1860,  amoant  available $7,500  00 

Amount  appropriated  by  act  approved  March  3, 1881 7, 500  00 

f  15, 000  00 

Jnljr  1, 1-'81.  amount  expended  daring  fiscal  year,  exclusive  of  outstand- 
ing Uabilities  July  1,  1880 1,218  61 

JalTl,  1881,  amount  available 13,781  39 

ABKMint  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 

(See  Appendix  M  12.) 

13.  Bayou  Terrebonne,  Louisiana. — ^The  present  project  for  the  im- 
povement  of  this  bayou  was  adopted  in  1880,  the  object  being  to  obtain 
»  channel  of  navigable  width  and  4  feet  depth  at  low- water  from  Houma 
down.  The  natural  channel  at  low- water  is  very  narrow  and  much  ob- 
structed by  shoals  and  sunken  logs. 

The  amount  expended  to  June  30, 1881,  is  $9,042.14,  and  has  resulted 
in  securing  a  channel  38  to  40  feet  wide,  with  a  depth  of  not  less  than 
*  feet  at  low- water  for  7 J  miles,  leaving  16  miles  yet  to  be  improved  to 
reach  Hooma, 

The  appropriation  of  $15,000,  asked  for,  is  to  be  applied  in  extending 
tte  <h^ged  channel  to  Houma,  and  in  making  ^^  turn  arounds"  at  suit^ 
Ue  points  where  needed. 
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July  1,1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 800  00 

^1^,H00  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1880 6,7a5  03 

Julyl,  1881,  outstanding  UabiUties 2,307  11 

9.042  14 

Julyl,  1881,  amount  available 9,757  86 

Amount  (estimated)  required  for  completion  of  existing  project  a. 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  euaing  June  30, 1883 .    15, 000  00 

(See  Appendix  M  13.) 

14.  Bayou  Lafourche^  Louisiana, — The  present  project  for  the  improve- 
ment of  this  bayou  was  adopted  in  1879,  the  object  being  to  afford  low- 
water  navigation  of  the  lower  bayou  by  removal  of  all  obstructions,  such 
as  snags,  wrecks,  and  raft-heaps,  with  which  the  natural  channel  was  much 
obstructed  from  Donaldson vOle  down. 

The  amount  expended  to  June  30, 1881,  is  $16,223.23,  and  has  resulted 
in  clearing  the  bayou  to  a  point  8  miles  below  Lockport. 

Fo  appropriation  is  asked  for  fiscal  year  ending  June  30, 1883,  as  the 
balance  on  hand  is  sufficient  to  carry  out  the  present  project. 

Julyl,  1880,  amount  available $13,005  17 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  ot 

outstanding  liabilities  July  1,  1880 ^,160  90 

Julyl,  1881,  outstanding  liabilities 67  50 

4,228  40 

Julyl,  1881,  amount  available 8,776  77 

(See  Appendix  M  14.) 

15.  Calcasieu  River,  from  Phillips^  Bluff  to  its  mouth. — The  present 
project  for  this  work  was  adopted  in  1881,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  depth  from  Phillips'  Bluff  to  the  mouth 
of  the  river.  The  natural  channel  is  much  obstructed  by  snags,  sunken 
logs^  and  overhanging  trees. 

Bids  for  this  work  were  opened  July  30,  but,  the  only  bid  received 
being  informal,  no  contract  was  awarded. 

The  amount  available  for  this  work  not  being  sufficient  to  warrant 
the  purchase  of  the  plant  necessary  for  the  commencement  of  the  work 
with  hired  labor,  it  became  necessary  to  await  further  appropriations, 
and  $7,080  is  asked  for  the  fiscal  year  ending  June  30, 1883,  for  the  com- 
pletion of  the  plan  adopted. 

Amount  appropriated  by  act  approved  March  3, 1881 $3,000  00 

July  1,  1881,  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 7, 080  00 

.Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  -  7, 000  00 

(See  Appendix  M  15.) 

16.  Calcasieu  Pass^  Louisiana. — ^The  present  project  for  this  work  was 
adopted  in  1881,  being  a  modification  of  the  one  adopted  in  1872,  the 
object  being  to  obtain  a  channel  of  navigable  width  and  depth  across 
the  flat  at  the  foot  of  Calcasieu  Lake. 

The  cut  dredged  in  1873  and  1874  has  filled  up  considerably,  and  it  is 
proposed  to  open  and  extend  it. 

The  work  was  advertised  for  contract,  and  bids  opened  July  30  and  a 
contract  awarded. 

Amount  appropriated  by  act  approved  March  3,  1881 $12,000  00 

Julyl,  1^1,  amount  available 12,000  00 

Amount  (eetimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  tkat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    3, 000  00 

(See  Appendix  M 16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Howell  was  ch^ged  with  and  has  completed  the  following: 

1.  Black  BayoUj  Louisiana.    (See  Appendix  M  11.)  ^ 

2.  Calcasieu  River ^  Louisiana^  printed  in  House  Ex.  Doc.  No.  46,  Forty- 
sixth  Congress,  third  session.    (See  also  Appendix  M  15.) 

3.  Bayou  Andri.  Louisiana.    (See  Appendix  M  17.) 

4.  Litttle  LaJc€j  Louisiana.    (See  Appendix  M  18.) 

5.  Barataria  Bay,  from  Kew  Orleans  to  Grand  Pass.  (See  Appendix 
M18.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1879,  he  was  charorecl  with  and  is  still  engaged  upon — 

Survey  and  estimate  for  a  breakwater  to  be  constructed  from  a  point  at 
Of  near  the  new  canal  outlet  near  New  Orleans ,  Louisiana,  to  the  Pontchar- 
train  Railroad  wharf,  said  breakwater  to  be  so  constructed  as  to  serve  a^  a 
harbor  of  refuge  for  all  vessels. 

And,  also  to  comply  with  provisions  of  the  river  and  harbor  act  of 
June  14,  1880,  he  is  charged  with  and  is  now  engaged  upon  the  follow- 
ing, the  results  of  which,  as  well  as  those  of  the  above,  will  be  duly  sub- 
mitted when  received : 

1.  Atchafalaya  River,  Louisiana. 

2.  Bogue  Chitto  River,  Louisiana. 

3.  Bogue  Falia,  Louisiana. 

4.  West  Pearl  River,  Louisiana. 

.").  Pass  Manchac  and  Bayou  Manclmc,  Louisiana,  from  its  mouth  to  the 
Mississippi  River, 
a.  Bayou  Plaquemine,  Louisiana. 

7.  Grand  Cailhu  Bayou. 

8.  Little  Caillou  Bayou,  Louisiana. 

9.  Bayou  Fusilier,  Louisiana. 
UK  Grand  Lake,  Louisiana. 

DIPROVEMENT  OF  SABINE  PASS  AND  BLUE  BUCK  BAR,  AND  OF  THE 
SABINE  AND  NECHES  RIVERS,  TEXAS. 

Officer  in  charge,  Capt.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  since 
Jane  Hi,  1881. 

1.  Sftbine  Pass  and  Blue  Buck  Bar,  Texas  (in  charge  of  Maj.  C.  W. 
Howell,  CJorps  of  Engineers,  to  June  10, 1881). 

Originally  there  was  a  channel  of  but  6  or  7  feet  at  Sabine  Pass. 

The  project  for  improvement,  adopted  in  1875  and  modified  in  1877, 
had  for  its  object  the  obtaining  of  a  channel  of  suflftcient  width  for  pur- 
poses of  navigation,  and  at  least  12  feet  in  depth. 

The  amount  expended  up  to  June  30, 1881,  $153,023.88,  has  resulted 
in  securing  a  12-foot  channel  from  the  gulf  to  Sabine  Harbor,  which^ 
owing  to  the  soft  material  of  the  bottom  and  the  short  distance  on  the 
bar  where  less  than  15  feet  is  found,  would  admit  of  the  entrance  of 
steam  vessels  drawing  somewhat  more  than  the  depth  of  the  channel. 

During  the  fiscal  year  the  sum  of  $41,837  was  expended  in  the  effort 
to  procure  and  maintain  a  channel  of  greater  depth  than  12  feet.  The 
work,  however,  was  very  difBicult,  owing  to  the  loss  of  time  incurred  by 
unfavorable  weather  and  the  delays  arising  from  the  length  of  time  re- 
faired  for  repairs  of  machinery  and  the  procurement  of  the  requisite 
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fuel  for  working  it.  The  locality  is  much  exposed  and  isolated,  the  near- 
est port  of  supply  being  New  Orleans. 

The  material  forming  the  bottom  of  the  channel  is  very  soft,  and  con- 
stant dredging  ig  required  to  prevent  its  filling  up.  Measures  for  the 
preservation  of  the  channel  are  under  consideration;  among  others,  the 
construction  of  jetties  with  a  view  to  contracting  the  width  of  the  en- 
trance and  thus  increasing  the  scour,  &c. 

The  estimated  amount  for  the  entii-e  and  permanent  completion  of 
this  work  of  improvement  has  not  been  accurately  determined  as  yet. 

July  1,1880,  amount  available $64,775  14 

AmouDt  appropriated  by  act  approved  March  3,  1881 150,000  00 

^14,775  14 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,1880 41,837  09 

July  1,  1881,  outstanding  liabilities 12,961  93 

54,799  02 

July  1,  1881,  amount  available ir>9,976  12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  250, 000  00 

(See  Appendix  N  1.) 

2.  Sabine  RiveVj  Texas  (in  'charge  of  Maj.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  June  16, 18ol)/ 

Prior  to  improvement,  the  mouth  of  the  river  was  barred  to  3 J  feet 
depth.  The  original  project  for  improvement  (1871,  modified  iu  1873) 
was  to  deepen  the  main  outlet  of  the  river,  so  as  to  admit  the  entrance 
of  vessels  drawing  5  feet,  and  to  accommodate  the  commerce  of  the  re- 
gion through  which  the  river  runs. 

The  amount  expended  to  June  30, 1880,  was  $44,982.13,  and  resulted 
in  opening  the  river  to  navigation  from  Sabine  Lake  to  Orange,  Tex. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$82.03,  for  contingencies. 

The  unappropriated  balance  of  the  original  estimate,  $14,000,  can  be 
profitably  expended  in  the  year  ending  June  30, 1883,  in  continuing 
improvements,  viz,  deepening  and  widening  the  channel  at  the  mouth, 
and  removing  obstructions  to  navigation  in  the  river  above. 

The  estimated  amount  required  for  the  completion  of  the  work  of  im- 
provement, in  accordance  with  adopted  project^  is  $14,000.  The  work 
is,  however,  of  a  character  not  susceptible  of  permanent  completion. 

July  1, 1H80,  amount  available $11,017  87 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

$18,017  87 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstaud- 
ing  liabUities  July  1,  1880 82  03 

July  1, 1881,amount  available $17,935  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     14, 000  00 
(See  M^or  Mansfield's  annual  report,  Appendix  O  1.) 

3.  Neches  Eiver,  Texas  (in  charge  of  Maj.  8.  M.  Mansfield,  Corps  of 
Engineers,  to  June  16,  1881). 

Before  improvement,  the  depth  across  the  bar  at  the  mouth  of  the 
river  was  2 J  feet. 

The  project  of  1873  was  adopted  with  a  view  to  opening  up  the  river 
to  navigation,  and  to  increase  the  depth  across  the  bar  at  the  mouth  of 
the  river  to  5  feet 
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To  Jnne  30, 1880,  there  had  been  expended  $12,892.70,  which  resulted 
io  temporarily  securing  a  channel  across  the  bar  of  5  feet  in  depth  at 
mean  low-tide. 

The  amount  expended  during  the  year  ending  June  30, 1881,  was 
199.74,  for  contingencies. 

The  unappropriated  balance  of  the  original  estimate,  $18,318,  can  be 
profitably  expended  in  the  year  ending  June  30, 1883,  in  continuing  im- 
provements, viz,  removing  snags,  overhanging  trees,  &c.,  and  in  dredg- 
ing channel  at  the  mouth  of  the  river. 

The  estimated  amount  required  for  the  completion  of  the  work  of  im- 
provement, in  accordance  with  the  approved  and  adopted  project,  is 
#18,318.05. 

The  work  is  not  susceptible  of  permanent  completion,  therefore  esti- 
mates will  vary  from  time  to  time  as  the  improvement  progresses. 

Julyl.  1880,  amount  available $5,107  30 

Amoant  spprupriated  by  act  approved  March  3, 1881 3, 000  GO 

$8, 107  30 

July  1,  1881,  amoant  expended  dnring  fiscal  year,  exclusive  of  outstand- 
ing liabilities  Jaly  1,  1880 99  74 

July  1, 1881,  amoant  available 8,007  56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     18, 300  00 

(See  Major  Mansfield's  annual  report.  Appendix  O  2.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  March  3, 
1881,  Captain  Davis  has  been  charged  with,  and  is  now  engaged  upon, 
the  following,  the  results  of  which  will  be  duly  submitted  when  received : 

1.  Sabine  PasSy  Texm^  through  Sabine  Lake  and  River,  to  Orange  and 
Sabine  LakCj  and  the  Neches  to  Beaumont,  to  ascertain  the  cost  and  prac- 
iicahility  of  a  deep-water  channel  from  Sabine  Pass  to  Orange  and  Beau- 
mont, 

MPHOVEMENT  OF  RIVERS  AND    HARBORS  IN  THE  STATE  OF    TEXAS. 

Officer  in  charge,  Maj.  S.  M.  Mansfield,  Oorps  of  Engineers,  having 
under  his  immediate  orders  Gapt.  G.  E.  L.  B.  Davis,  Gorps  of  Engineers, 
imtU  Jnne  13, 1881. 

1.  Entrance  to  Oalveston  Harbor,  Texas. — ^The  work  of  improvement 
projected  in  1874  has  had  for  its  object  the  deepening  of 'the  inner  and 
oater  bars,  by  contracting  the  outflowing  current  upon  a  less  extent  of 
bar,  to  thereby  effect  its  removal  and  prevent  for  some  time  to  come  its 
reformation. 

Hie  amount  expended  to  June  30, 1880,  $618,413.75,  has  resulted  in 
obtaining  and  maintaining  a  good  channel  of  20  feet  over  the  inner  bar 
where  there  was  but  about  11  feet,  and  the  partial  construction  of  the 
onter-bar  jetties. 

During  the  year  ending  June  30, 1881,  there  was  expended  $194,776.84 
in  constructing  the  south  jetty. 

The  unappropriated  balance  of  approved  estimate  is  $1,400,813,  of 
which  amount  $500,000  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1883,  in  constructing  south  jetty. 
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July  1,  1880,  amount  available $209,568  29 

Amount  appropriated  by  act  approved  March  3,  1881 250, 000  00 

$459,568  29 

July  1,  1881,  amount  expended  durinj^  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 184,776  84 

July  1,  1881,  outstauding  liabilities 10,000  00 

194,776  84 

July  1,  1881,  amount  available 264,791  45 

Amount  (estimated)  required  for  completion  of  existing  project 1, 400, 813  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 

1883 500,000  00 

(See  Appendix  O  3.) 

2.  Shipchannelin  Galveston  Bay  j  Texas. — The  natnral  channel  tlirough 
the  bay  had  a  depth  of  not  more  than  7  feet  at  the  shoalest  place. 

The  adopted  project  for  the  improvement  (1871,  modified  in  1877)  had 
for  its  object  the  deepening  and  widening  of  the  channel  fix)m  the  head 
of  Bolivar  Channel  to  the  cut  through  Morgan's  Point,  to  afford  a  chan- 
nel 100  feet  wide  at  bottom  and  12  feet  deep  at  mean  low-tide. 

The  amount  expended  to  June  30, 1880,  was  $176,886.39,  by  which 
has  been  secured  a  navigable  channel  from  the  Gulf  to  the  upper  bay, 
with  a  depth  of  not  less  than  9  feet. 

During  the  year  ending  June  30, 1881,  there  was  expended  $1,834.87, 
for  contingencies. 

The  unappropriated  balance  of  the  oringinal  and  modified  estimate, 
viz,  $94,326.42,  can  be  profitably  expended  in  the  year  ending  June  30, 
1883,  in  continuing  operations,  completing  the  channel  required.  This 
amount,  $94,326.42,  is  considered  sufficient  o  make  the  complete  and 
entire  improvement  projected,  at  least  for  the  next  few  years.  The  work 
cannot  be  considered  of  an  entirely  permanent  character. 

July  1, 1880,  amount  available $155,313  61 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$205,313  61 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,  1880 1,834  87 

July  1,  1881,  amount  available 203,478  74 

Amount  (estimated)  required  for  completion  of  existing  project 94, 326  42 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1«83 .      95, 000  00 

(See  Appendix  O  4.) 

3.  Trinity  River ^  Texas. — The  natural  channel  at  the  mouth  of  the  river 
was  shoal— 4^  feet — and  extremely  narrow  across  the  bar. 

The  project  fadopted  in  1871  and  modified  in  1873)  had  for  it«  object 
the  opening  of  the  river  to  navigation  so  as  to  admit  the  entrance  of 
vessels  drawing  5  feet. 

The  amount  expended  to  June  30, 1880,  was  $6,196,  and  resulted  in 
temporarily  deepening  the  channel  across  the  bar  at  the  mouth. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$5,734.44,  by  which  was  gained  a  dredged  channel  of  not  less  than  ^ 
feet  depth,  averaging  110  feet  in  width,  and  in  length  across  the  bar 
4,800  feet. 

Twenty-six  thousand  five  hundred  and  forty-one  dollars  can  be  profit- 
ably expended  in  the  year  ending  June  30, 1883,  in  continuing  opera- 
tions— dredging,  removing  snags,  &;c.,  as  may  be  deemed  necessary. 

The  estimateid  amount  required  for  the  entire  and  permanent  comple- 
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tion  of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $26,541. 

Tills  work  not  being  susceptible  of  permanent  completion,  the  esti- 
mate for  continuing  operations  is  indeterminate. 

July  1, 18H0,  amount  available $10,304  00 

Amount  appropriated  by  act  approved  March  3,  1881 '    10, 000  00 

$20, 304  00 

July  If  1861,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  188(F 5,734  44 

July  1, 1881,  amount  available 14,569  56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    26, 000  00 

{See  Appendix  O  5.) 

4.  Buffalo  Bayou,  Texas.— From  the  report  of  examination  of  this  tide- 
water stream,  made  in  compliance  with  requirements  of  the  river  and 
harbor  act  of  June  14, 1880,  it  is  shown  that  the  original  channel-way, 
below  Houston,  is  navigable  for  vessels  drawing  6  feet  of  water. 

The  adopted  project  is  simply  to  increase  the  depth  and  width  of  this 
channel,  and  to  open  it  tip  for  commercial  purposes. 

The  estimate  is  for  a  channel  12  feet  deep  and  100  feet  wide,  to  be  made 
by  dredging,  the  channel  as  it  is  develoi)ed,  to  be  protected  at  points  by 
sheet-piling,  and  the  banks  to  be  relieved  of  all  overhanging  trees,  &c., 
tending  to  form  obstructions  to  navigation. 

The  first  work  upon  this  improvement  will  be  done  under  contract^  to 
commence  in  September,  1881,  and  will  consist  of  dredging  and  removing 
obstructions  to  navigation. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30, 1883,  and  with  this  amount  it  is  expected  to  mate- 
rially deepen  and  enlarge  the  present  natural  channel  and  aid  commerce. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  this 
work  of  improvement  is  $385,299.75,  of  which  sum  $25,000  is  now  avail- 
able. 

Amoant  appropriated  by  act  approveil  March  3,  1881 $25, 000  00 

July  1,  1881,  amount  available 25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 360, 299  75 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  O  6.) 

5.  Channel  over  bar  at  mouth  of  Brazos  River^  Texas. — ^The  natural 
chamiel  across  the  bar  affords  a  depth  of  not  over  8  feet,  and  is  subject 
to  constant  changes,  due  to  winds,  tide,  and  stages  of  water  in  the 
river. 

The  project  for  the  improvement  (adopted  in  1880)  has  for  its  object 
the  miuntenance  of  a  good  navigable  channel  across  the  bar. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1881,  $16,205.20,  has  been  applied  to  constructing  the  north  channel 
jetty.  No  appreciable  effect  can  be  had  until  the  jetty  is  farther  ad- 
vinced  into  the  Gulf  and  raised,  when  it  is  expected  that  the  river  dis- 
charge will  be  concentrated  directly  on  the  bar  with  increased  velocity 
of  enrrent  and  consequent  erosion  of  a  deeper  channel. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  year 
ending  June  30, 1883,  in  building  the  jetties  designed. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $442,890.40. 
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July  1,  1880,  amoant  available , $40,000  00 

Amoant  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$80,000  00 

July  I,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

•     outstanding  liabilities  July  1,  1880 16,205  26 

July  1,  1881,  outstanding  liabilities 20,794  74 

37,000  00 

July  1,  1881,  amount  available 43,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 442, 890  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  O  7.) 

6.  Pass  Cavallo  Inlet  to  Matagorda  Bay^  Texas. — The  natural  channel 
has  a  depth  of  water  across  the  bar  of  between  8  and  9  feet. 

The  present  project  (adopted  in  1879)  has  for  its  object  the  obtaining 
of  a  12-foot  channel  across  the  bar,  and  to  protect  the  hiead  of  Matagorda 
Island  from  abrasion. 

The  amount  expended  to  June  30, 1880,  $2,868.20,  was  applied  to  sur- 
veys and  contingencies. 

The  amount  expended  during  the  year  ending  June  30, 1881,  $29,453.41, 
has  been  applied  to  the  construction  of  a  south  channel  jetty.  The  jetty 
has  not  yet  assumed  the  proper  proportions  for  advantageous  effect  upon 
the  bar. 

Two  hundred  thousand  dollars  can  be  profitably  expended  during  the 
year  ending  June  30,  1883,  in  continuing  work  on  the  south  channel 
jetty  in  conformity  with  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $859,180. 

July  1,  1880,  amount  available $117,131  80 

Amount  appropriated  by  act  approved  March  3,  1881 (50, 000  00 

$177,131  80 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,  1880 29,453  41 

July  1,  1881,  outstanding  liabilities 87,678  39 

117, 131  80 

July  1,  1881,  amount  available 60,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 859, 180  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    200, 000  00 

(See  Appendix  O  8.) 

7.  Aransas  Pass  and  Bay^  up  to  Bockport  and  Corpus  Christie  Texas. — 
The  channel  aeross  the  bar  maintained  by  natural  causes  is  7  to  8  feet 
in  depth. 

The  project  (adopted  in  1879)  has  for  its  object  the  maintainence  of  a 
12-foot  (at  mean  low-water)  channel  over  the  bar,  and  the  protection  of 
},he  head  of  Mustang  Island  up  to  and  beyond  Turtle  Cove. 

The  amount  expended  to  June  30, 1880,  was  $7,694.99,  and  was  applied 
to  surveys,  contingencies,  and  the  purchase  of  necessary  plant,  build- 
ings, &c.,  to  enter  upon  the  work  of  improvement  adopted. 

The  amount  expended  during  the  year  ending  June  30,  1881, 
$92,305.01,  has  been  applied  to  the  building  of  a  number  of  groin-jetties 
for  the  protection  of  the  head  of  Mustang  Island  up  to  and  beyond 
Turtle  Cove,  in  conjunction  with  a  mattress  and  stone  breakwater  along 
the  channel  face  of  Mustang  Island,  and  also  the  construction  of  the 
south'  channel  jetty.  These  works,  together  with  a  number  of  sand- 
fences  erected  on  Saint  Joseph  and  Mustang  islands,  have  had  an  ap- 
preciable effect  upon  the  channel  over  the  bar. 
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Two  hondred  thoasand  dollars  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30, 1883,  in  continuing  work  upon  the  south 
channel  jetty. 

One  million  twenty  thousand  seven  hundred  and  twenty-two  dollars 
aud  fifteen  cents  is  the  estimated  amount  required  for  the  entire  and 
Itermanent  completion  of  the  work  of  improvement  in  accordance  with 
the  approved  and  adopted  project. 

July  1,  1880,  amount  available $92,305  01 

Ainoimt  appropriated  by  act  approved  March  3,  1881 80, 000  00 

' $172,305  01 

Jnly  1, 1881,  anjonnt  expended  durmg  fiBcal  year,  elclnsive  of 

onUUnding  liabilities  July  1,  1880 88,693  55 

Julyl,  1881,  outstanding  liabilities 3,611  46 

92, 305  01 

July  1, 1881,  amount  available ^..        80  000  00 

AmoQot  (estimated)  required  for  completion  of  existing  project 1, 020, 722  15 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      200, 000  00 

(See  Appendix  O  9.) 

S.  Harbor  at  Brazos  Santiago j  Texas. — ^The  depth  of  water  across  the 
bar  at  the  entrance  is  maintained  by  natural  causes  at  not  over  7  J  feet 
at  high-tide. 

The  project  now  under  consideration  has  for  its  object  the  deepening 
of  the  channel  across  the  bar,  and  the  maintenance  of  a  suitable  harbor 
iuKide  the  pass. 

There  is  available  for  the  work  $100,000,  and  the  amount  required 
for  expenditure  in  the  fiscal  yearending  June30, 1883,  is  $200,000.  With 
these  amounts  combined,  the  work  on  jetties  can  be  profitably  pushed 
daring  the  next  fiscal  year  and  during  the  fiscal  year  ending  June  30, 
18S3. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  this  work  is  $578,084.50. 

Jaly  1,  1880,  amount  available $25,000  00 

.Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

$100,000  00 

Julyl,  1881,  amount  available : 100,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 578, 084  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188:^ .    200, 000  00 

(See  Appendix  O  10.) 

9.  Protection  of  river-bank  at  Fort  Brown,  Texas. — This  work  is  de- 
signed to  arrest  the  progress  of  encroachment  which  threatens  not  only 
to  destroy  the  most  valuable  buildings  at  the  post,  but  to  break  through 
into  the  lagoon,  which  would  entirely  change  the  channel  of  the  river, 
and  leave  the  greater  portion  of  the  post  on  the  opposite  side  of  the 
channel. 

The  amount  expended  to  June  30, 1881,  is  $16,769.96,  and  has  resulted, 
it  is  believed,  in  the  complete  protection  of  the  government  reservation 
from  further  encroachment  of  the  river. 

Bepairs  may  be  needed  from  time  to  time,  and  $2,000  should  be  ap- 
propriated for  that  purpose. 

Jilyl,  18«0,  amount  avaUable $1,295  14 

July  1, 18^4,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lUbiUties  July  1,  1880 1,065  10 

Jnlyl,  1-^1,  amount  available 230  04 

Amount  that  can  be  profitably  expended  in  fiscal  yea(  ending  June  30,  1883     2, 000  00 
(See  Appendix  O  11.) 
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EXAMINATIONS  AND  SURVEYS  FOB  IMPEOVEMBNT. 

To  comply  with  provisious  of  river  and  harbor  act  of  March  3, 1879, 
Major  Mansfield  has  submitted  report  upon : 

1.  Canal  connecting  Galveston  and  Brazos  Biver^  Texa^s.  (See  Appendix 
O  12.) 

And  to  comply  with  provisions  of  river  and  harbor  act  of  June  14, 

1880,  he  has  submitted  a  report  upon: 

1.  Buffalo  BayoUy  Texas,  from  Simm^s  Bayou  to  the  mouth  of  'White 
OaJc  Bayou  at  Houston,  with  estimates  of  cost  of  a  channel  12  feet  deep 
and  100  and  150  feet  wide;  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  53,  Forty-sixth  Congress,  third  session.  (See  also  Appen- 
dix O  6.) 

And  to  comply  with  provisons  of  the  river  and  harbor  act  of  March  3, 

1881,  he  is  charged  with  and  is  now  engaged  upon  the  following,  tbe  re- 
sults of  which  will  be  duly  submitted  when  received: 

1.  Matagorda  Bay  at  the  mouth  of  Saint  Mary^s  Bayou,  near  the  totcn  of 
Matagorda,  Texas. 

2.  From  Brazos  de  Santiago,  through  Laguna  Madre,  to  Point  Isabel,  Texas, 
to  ascertain  the  cost  and  practicability  of  a  deep-water  channel  from  the 
anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at  Point  Isabel, 

WESTERN   RIVERS. 

PRESERVATION  OF  THE  PORTS  OF  MEMPHIS,  VIOKSBURG  AND  NATCH- 
EZ— IMPROVEMENT  OF  THE  MOUTH  OF  RED  RIVER ;  OF  THE  RAFT 
AND  UPPER  RED  RIVER,  LOUISIANA  AND  ARKANSAS;  OF  CEKTAO 
RIVERS  IN  MISSISSIPPI  AND  TENNESSEE — WATER  GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 

1.  Mississippi  River  and  Harbor  at  Memphis,  Tennessee. — ^Work  on  tbe 
protection  of  the  water  front  was  continued  until  a  junction  was  made 
with  the  paved  landing  put  in  by  the  city  authorities ;  the  length  of  this 
protection  work  is  1,150  feet.  Above  the  mouth  of  Wolf  River  work 
was  started  on  the  protection  of  the  bank  and  the  stoppage  of  the  cav- 
ing by  a  system  of  mattresses  and  screen  work. 

Before  the  work  for  the  protection  of  the  harbor  of  Memphis,  the  city 
front  was  being  rapidly  carried  away  by  the  action  of  the  current,  several 
blocks  of  valuable  buildings,  including  mills  and  storehouses,  had  been 
washed  into  the  river.  The  work  where  carried  on  has  resulted  in  tbe 
stoppage  of  the  caving. 

The  officer  in  charge  states  that  in  consequence  of  this  work,  improve- 
ments have  been,  and  are  now,  in  course  of  construction,  amounting  to 
$500,000,  on  the  site  of  the  bank  which  heretofore  had  been  caving 
rapidly. 

The  amount  expended  to  June  30, 1880,  was  $60,498.16,  and  during 
the  fiscal  year  ending  June  30, 1881  there  has  been  expended  $30,411.30. 

It  is  intended  to  continue  the  bank  protectionjduring  the  coming  season. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  it  is  intended  to  carry  on  the  improvement  as  heretofore. 

July  1,  1880,  amount  avaUable |31,501  84 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$16,501  84 

July  1,  1881,  amonnt  expended  durini;  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1, 1880 30,411  30 

July  1,  1881,  amount  available 16,090  54 
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Amount  (estimated)  required  for  completion  of  existing  project $57, 000  00 

Amount  th^t  can  be  prohtably  expended  in  fiscal  year  enmng  June  30, 1883 .     57, 000  00 

(See  Appendix  P  1.) 

2.  Mi^issij^  River  and  Harbor  at  Vicksburg^  Mississippi, — The  harbor 
of  Vicksburg  was  destroyed  by  a  cut-off  which  took  place  April  27, 1876. 
The  project  adopted  for  the  improvement  had  for  its  object,  first,  to  hold 
the  main  channel  of  the  river  as  near  as  possible  to  the  city,  by  revet- 
ting the  delta  point,  and  secondly,  to  dredge  out  the  harbor. 

The  amount  expended  up  to  the  elose  of  the  fiscal  year  ending  June 
SOy  1880,  was  $133,212.82,  and  work  has  been  continued  upon  the  first- 
named  object.  The  amount  expended  during  the  fiscal  year  ending  June 
30, 1881,  was  $21,140.23.  The  officer  in  charge  states,  that  a  recent 
examination  made  of  the  locality  showed  that  the  work  thus  far  accom- 
plished has  succeeded  in  holding  the  delta  point,  as  far  as  applied. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  it  is  proposed  to  commence  the  dredging  out  of  the  inner  harbor. 

Jnly  1,  1880,  amount  available $20,787  18 

AzDonnt  appropriated  by  act  approved  March  3,  1881 75, 000  00 

$95,787  18 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,1880 21,140  23 

July  1, 18H1,  amount  avaUable 74,646  95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    200, 000  00 
(See  Api>endix  P  2.) 

3.  Mississippi  River  at  Natchez  and  Vidalia^  Mississippi. — Operations 
were  commenced  last  fall  upon  this  work.  The  project  adopted  looked 
to  the  protection  of  the  caving  banks  of  the  Mississippi  above,  which, 
if  not  checked,  ^ould  ultimately  destroy  the  harbors  of  Natchez  and 
Vidalia. 

With  the  appropriation  of  $40,000,  made  by  act  of  June  14, 1880,  work 
was  started  upon  the  revetment  of  the  bank  at  Good  Hope  Landing,  and 
continued  down  stream  to  the  extent  of  the  funds  available.  This  year 
the  operations  will  be  continued  upon  the  caving  bank  in  Giles  Bend. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1881,  was  $40,147.22. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  the  revetment  and  protection  of  the  caving  bends  will  be  carried 
on. 

Jaly  1,  1880,  amount  available |40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$90,000  00 

July  1, 1881,  amount  exx>ended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 40,147  22 

July  1,1881,  amount  available 49,852  78 

Amount  (estimated)  required  for  completion  of  existing  project 849, 600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 

(See  Appendix  P  3.) 

4.  Mattth.  of  Red  River.  Louisiana. — Work  was  continued  upon  the 
outer  and  inner  bars  of  Old  Biver,  for  the  purpose  of  keeping  a  navi- 
gable channel  through  the  obstructions,  otherwise  this  important  outlet 
would  have  been  entirely  closed  at  low- water.  The  dr^ge-boat  was 
stationed  on  the  outer  bar,  and  in  Old  Biver  proper  two  tugs  and  a 
steamer  were  used. 
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Navigation  was  maintained  through  the  entire  low- water  season,  with 
the  exception  of  a  few  slight  detentions. 

For  the  purpose  of  carrying  out  the  recommendations  of  the  Board  of 
Engineers  for  Fortifications  and  for  River  and  Harbor  Improvements, 
&c.,  a  party  was  engaged  in  making  measurements  and  observations  to 
determine  the  changes  taking  place  in  the  channel  of  Old  River  and  the 
Atchafalaya. 

During  the  coming  low-water  season,  it  is  proposed  to  continue  the 
operations  of.  keeping  up  a  temporary  channel  through  the  bars  in  Old 
River.  The  measurement  and  obsei^yations  will  also  be  continued  as 
above.  A  survey  has  also  been  ordered  of  Bayou  Cut-oflF,  as  a  means 
of  communication  between  the  Red  and  the  Mississippi.  This  will  be 
made  in  the  course  of  the  summer,  and  the  report  presented  in  time  for 
the  action  of  Congress. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $29,120. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
was  $34,675.36. 

No  appropriation  is  asked  for,  as  the  amount  on  hand  is  sufficient  to 
continue  the  dredging  operations. 

July  1,  1880,  amount  available $160  880  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 34,675  36 

July  1,  1881, amount  available 126,204  64 

(See  Ai)pendix  P  4.) 

5.  Removing  raft  in  Red  River^  and  closing  Tone's  Bayouj  Louisiana,— 
1.  Removal  of  raft  in  Red  River j  Louisiana. — ^This  work  is  for  the  main- 
tenance of  an  open  channel  in  Red  River  .above  Shreveport,  formerly 
entirely  blocked  by  the  Red  River  raft,  and  the  original  project  embraced 
the  entire  removal  of  this  great  obstruction. 

There  is  now  a  good  navigable  channel  through  the  raft  region  at  all 
seasons  of  the  year,  though  it  is  liable  to  be  temporarily  blocked  during 
the  flood  stages  of  the  river.  For  operations  during  the  past  season, 
the  steamer  Florence  was  sent  to  Shreveport  in  December,  and  was 
engaged  during  the  winter  and  spring  in  breaking  up  and  removing  the 
new  raft  formation. 

Three  large  rafts  which  entirely  blocked  the  river,  and  83  side  jams 
and  193  snags  were  removed.  The  work  is  not  permanent,  and  must 
be  continued  from  year  to  year,  owing  to  the  great  quantity  of  drift 
brought  down  on  each  flood  from  upper  Red  River. 

2.  Closing  Toners  BayoUj  Louisiana. — ^The  object  of  this  work  is  to  close 
Tone's  Bayou,  which  now  takes  away  from  Red  River  fully  |  of  its  volume 
to  the  injury  of  the  low- water  navigation  of  that  stream.  The  original 
project  embraced  the  entire  closure  of  the  bayou. 

As  the  allotment  from  the  appropriation  for  building  the  earthen  dam 
as  recommended  in  last  year's  report  was  insuflieieut  for  the  work  the 
oflicer  in  charge  was  authorized  to  retain  the  amount,  and  to  combine  it 
with  a  sufficient  amount  from  the  next  appropriation,  for  the  purpose  of 
building  the  dam  and  connecting  with  the  levees  on  Red  River.  A  low- 
water  dam  has  been  constructed,  which  has  given  good  navigation  in 
Red  River  during  the  low-water  season,  but  it  is  desirable  to  effect  the 
total  closure  of  the  bayou. 

Proposals  were  opened  on  June  23,  for  building  the  dam. 

The  amount  expended  on  these  works  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1880,  was  $382,865.24. 
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The  amoant  expended  daring  the  fiscal  year  ending  June  30, 1881,  was 
♦5^2.12. 

Daring  the  coming  season  it  is  proposed  to  build  Tone's  Bayou  Dam^ 
and  employ  the  steamer  Florence  in  keeping  the  river  open  during  the 
flood  season,  and  in  removing  certain  portions  of  the  old  raft. 

With  the  appropriation  of  $18,000  asked  for,  for  the  fiscal  year  end- 
ing Jane  30, 1883,  it  is  proposed  to  keep  the  river  open  and  remove  old 
raft 

Jnlyl,  1880,  amonnt  available... $26,634  76 

Amonot  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$36,634  76 

July  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1^ 5,452  12 

Joly  1, 1881,  amount  avaUable 31,182  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    18, 000  00 
(See  Appendix  P  6.) 

6.  Removing  obstructions  from  Red  River  y  Louisiana. — Work  npon  this 
improvement  commenced  in  1878,  the  object  being  to  clear  this  impor- 
tant stream  of  all  obstructions  to  safe  navigation. 

In  addition  to  important  work  at  the  old  Confederate  raft,  the  Bapions 
and  the  Falls  of  Alexandria,  665  snags  were  removed,  768  leaning  trees 
cut  down,  and  448  shore  snags  destroyed. 

The  new-snag  boat  provided  for  in  the  appropriation  of  June  14, 1880, 
will  be  completed  in  August,  and  will  at  once  be  sent  to  the  Bed  River 
for  service. 

As  the  work  must  necessarily  be  continuous,  new  obstructions  being 
added  each  year,  no  project  with  detailed  estimate  has  been  submitted. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
dO,  1880,  was  $47,500. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881,  was 
127^76.81.  The  appropriation  of  $28,000  asked  for,  for  the  fiscal  year 
ending  Jane  30, 1883,  is  to  be  applied  to  the  removal  of  obstructions  by 
the  snag-boat.  A  portion  of  this  amount  will  be  needed  in  completing  the 
outfit  for  the  new  boat 

July  1,1880,  amount  available ^60,000  00 

Aaoont  appropriated  by  act  approved  March  3, 1881 10, 000  00 

170,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 27,276  81 

July  1,1881,  amount  avaUable 42,723  19 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    28, 000  00 

(See  Appendix  P  6.) 

7.  Upper  Red  River ^  Arkansas,  from  Fulton  to  the  head  of  the  raft. — 
Work  upon  the  improvement  of  tnis  section  of  Red  River  was  commenced 
in  1879,  the  object  being  to  remove  the  obstructions  so  as  to  afford  safe 
oavigation  to  steamboats  at  a  time  when  there  is  sufi&cient  water  in  the 
river  for  them  to  run. 

For  the  work  last  season  the  crane  machinery  belonging  to  the  Red 
fiiTer  raft  work  was  placed  upon  a  flat-boat,  and  the  operations  were 
commenced  at  Fulton  and  continued  down  stream  for  about  130  miles, 
iHien  they  had  to  be  suspended  on  account  of  high- water.  During  the 
tone  worked  a  number  of  drift-piles,  which  had  accumulated  on  the  sand- 
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bars,  were  removed,  and  the  snags  and  logs  obstmcting  the  channel 
were  taken  out. 

With  the  balance  of  the  funds  on  hand  it  is  proposed  the  coming  sea- 
son to  continue  the  work  of  removing  the  snags  and  other  obstractions 
firom  the  river. 

The  estimated  cost  of  this  improvement  was  $19,560. 

The  amount  expended  up  to  liie  close  of  the  fiscal  year  ending  Jane 
30, 1880,  was  $5,776.34. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881,  was 
$9,464.32.* 

No  appropriation  is  asked  for,  for  the  fiscal  year  ending  June  30, 1883. 

Jnly  1,  1880,  amonnt  available $14,223  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1880 9,464  32 

July  1,  1881,  amount  available 4,759  34 

(See  Appendix  P  7.) 

8.  Yazoo  River ^  Mississippi. — The  work  upon  the  Yazoo  Eiver  consists 
in  the  removal  of  snags,  logs,  and  other  obstructions  to  the  safe  naviga- 
tion  of  the  stream. 

Up  to  the  30th  of  June,  1880, 12  wrecks  had  been  removed,. and  the 
navigation  otherwise  improved  by  the  removal  of  a  large  number  of 
snags,  logs.  &c. 

During  tne  past  season  the  steamer  T.  B.  Florence  and  the  snag-boat- 
John  R.  Meigs  were  both  engaged  in  the  river ;  250  snags  were  removed, 
2,194  leaning  trees  cut  down,  and  five  side  jams  and  rack-heaps  de- 
stroyed. 

The  amount  expended  up  to  June  30, 1880,  was  $107,000,  and  during 
the  fiscal  year  ending  June  30, 1881,  there  has  been  expended  $13,266.15. 

The  amount,  $20,000,  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  is  intended  to  be  applied  in  removing  the  obstructions  from  the 
river,  for  which  purpose  one  of  the  snag-boats  will  be  used. 

July  1,  1880,  amount  available $12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

•  118,000  00 

July  1,  1881,  amount. expended  during»fi8cal  year,  exclusive  of  outstanding 

UabiUties  July  1,  1880 13,266  15 

July  1,  1881,  amount  available 4,733  85 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00  • 
(See  Appendix  P  8.) 

9.  Big  Sunflower  River ^  Mississippi. — Previous  to  work  by  the  govern- 
ment, the  navigation  of  the  Sunflower  was  rendered  difficult  bj'  the  ex- 
istence of  various  shoal  places  and  by  snags,  logs,  and  other  obstructions. 
The  project  adopted  looked  to  the  improvement  of  the  shoal  places  by 
means  of  wing-dams,  and  to  the  general  improvement  by  the  removal  of 
existing  obstructions. 

The  depth  on  the  shoal  places  has  been  increased  from  18  inches  to 
over  3 J  feet,  and  boats  can  now  navigate  at  extreme  low- water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $9,611.68. 

During  the  past  season  wing-dams  were  constructed  at  Gallao  and 
Yiek's  Landing,  increasing  the  depth  of  the  channel  at  those  places ;  and 
in  addition  472  snags  were  removed  and  over  7,000  trees  cut  down. 
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The  amonnt  expended  dttring  the  fiscal  year  ending  Jane  30,  1881, 
was  118423.83.  With  the  appropriation  of  $15,000  asked  for,  for  the 
fiscal  year  ending  June  30, 1883,  it  is  intended  to  continue  the  removal 
of  obstructions  and  to  improve  the  shoal  places. 

July  1, 1880,  amount  available |18,388  32 

Amount  appropriated  by  act  approved  March  3,  1881  . . . .* 4, 000  00 

$22,388  32 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
li»biUtie8  July  1,  1880 18,123  83 

July  1,  1881,  amount  available, 4,264  49 

Amount  (estimated)  required  for  completion  of  existing  project 34,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  15, 000  00 

(See  Appendix  P  9.) 

10.  Tallahatchee  Eiver,  Mississippi. — ^Work  was  commenced  upon  this 
improvement  in  September,  1879,  and  consisted  in  the  removal  of  ob- 
stxtictions  to  the  navigation  of  the  stream.  There  has  been  no  boat  as 
high  as  Batesville  since  the  war. 

During  the  past  season  work  was  carried  on  upon  two  sections  of  the 
river,  as  provided  for  in  the  appropriation  act  of  June  14, 1880,  viz: 
between  Batesville  and  the  mou^  of  the  Goldwater  and  upon  the  main 
river  685  snags  and  logs  were  removed  and  4,387  trees  cut  down,  render- 
ing navigation  now  more  safe  and  speedy  than  before,  when  there  is 
sufficient  water  in  the  river  for  boating  purposes. 

The  amount  expended  to  June  30, 1880,  was  $4,177,  and  there  was 
expended  during  the  fiscal  year  ending  June  30, 1881,  $12,243.22. 

With  the  amount  asked  for  for  the  fiscal  year  ending  June  30, 1883, 
it  is  proposed  to  continue  the  removal  of  obstructions. 

Jaly  1, 1880,  »mount  available $10,823  00 

Amount  appropriated  by  act  approved  March  3)  1881 3, 000  00 

$13,823  00 

My  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lUbiUtiee  July  1,  1880 12,243  22 

Jaly  1, 1881,  amonnt  available 1,579  78 

Amount  (estimated)  required  for  completion  of  existing  project 22, 000  00 

Amount  that  can  be  profitably  expended  in  fisca]  year  ending  June  30, 1883 .      6, 000  00 

(See  Appendix  P  10.) 

11.  Coldwaier  River.  Mississippi. — ^This  work  was  commenced  in  1879, 
during  which  season  the  United  States  steamer  T.  B.  Florence  was  en* 
gaged  for  a  short  time  in  removing  the  obstructions  firom  the  river. 

For  the  work  last  season  a  flat-boat  having  the  necessary  machinery 
and  outfit  was  chartered,  and  the  operations  were  carried  on  from  Sep- 
tember to  December  31, 1880;  296  logs,  132  snags,  and  8  stumps  were 
removed ;  1,142  trees  were  cut  down,  1,198  deadened,  and  778  trimmed 
and  topped;  4  rafts,  41  rack-heaps,  and  7  drift-piles  were  cut  out  and 
destroyed,  and  a  blockade  400  feet  long  was  broken  up. 

Daring  the  coming  season  the  balance  of  funds  on  hand  will  be  ex- 
pended in  operating  upon  the  lower  stretch  of  the  river. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30  1880,  was  $2,218.06. 

The  amount  exi>ended  during  the  fiscal  year  ending  June  30, 1881, 
ns  ♦6,617.75. 

5o  appropriation  is  asked  for,  for  the  fiscal  year  ending  June  30, 1883. 
14  B 
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July  1, 1880,  amount  available |8,781  95 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 i 6,617  75 

July  1,  1881,  amount  available 2,164  20 

(See  Appendix  P  11.) 

12.  Tchula  Lakej  Mississippi. — ^No  work  has  heretofore  been  done  upon 
this  improvement.  With  the  appropriation  of  March  3, 1881,  it  is  pro- 
posed to  remove  the  obstructions  from  the  bed  and  banks  of  the  stream. 

The  appropriation  asked  for  for  the  year  ending  June  30, 1883,  will 
be  applied  to  operations  of  the  same  character. 
The  estimated  cost  of  this  work  was  $10,000. 

Amount  appropriated  by  act  approved  March  3,1881 $3,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 295  98 

July  1, 1881,  amount  available 2,704  02 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  P  12.) 

13.  Talldbusha  Bivevj  Mississippi. — No  work  has  heretofore  been  done 
upon  this  improvement.  With  the  appropriation  of  March  3, 1881,  it  is 
proposed  to  remove  the  obstructions  from  the  bed  and  banks  of  the 
stream.  For  this  purpose  a  party  was  sent  to  the  river  early  in  June, 
and  the  necessary  outfit  was  procured  for  commencing  the  work. 

The  amount  expended  to  June  30, 1881,  was  $1,072.31. 
With  the  ajppropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  work  will  be  carried  on  as  above. 
The  estimated  cost  of  the  work  was  $7,000. 

Amount  appropriated  by  act  approved  March  3, 1881 $3,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
•liabiUties  July  1,  1880 1,072  31 

July  1, 1881,  amount  available ^ 2,427  69 

Amount  (estimated)  required  for  completion  or  existing  project 3, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.    3, 500  00 

(See  Appendix  P  13.) 

14.  Big  Hatchie  River ^  Ten?ie««ee.— Work  upon  this  improvement  com- 
menced in  August,  1880.  GDhe  operations  consisted  in  removing  tlie 
snags,  logs,  and  other  obstructions  from  the  bed  and  banks  of  the  stream. 

A  par^  was  organized  and  the  work  was  started  at  Bolivar,  and  con- 
tinued down  stresun  to  its  mouth,  which  point  was  reached  December 
10, 1880. 

The  work,  when  completed,  will  allow  boats  to  run  from  Memphis  to 
Bolivar  at  all  seasons  of  the  year. 

During  the  coming  season  it  is  proposed  to  continue  the  work  as  here- 
tofore. 

The  original  estimate  for  the  improvement  of  the  Hatchie  was  $30,000. 

The  total  amount  expended  to  June  30, 1881,  is  $7,323.46. 

With  the  appropriation  of  $10,000  asked  for,  it  is  proposed  to  operate 
in  removing  the  obstructions  from  the  river. 
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Jolyl,  1880,  amount  available $10,000  00 

Affloant  appropriated  by  act  approved  March  3,  1881 3,500  00 

$13, 500  00 

Jnl?  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
likWlities  July  1,  1880 7,323  46 

July  1,1881,  amount  available 6,176  54 

Amonnt  (estimated)  required  for  completion  of  existing  project 16, 500  00 

Arnoont  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 

(See  Appendix  P  14.) 

15.  Ouachita  River,  Arkansas  and  Louisiana, — Previous  to  operations 
on  tke  Oaachita,  the  stream  was  obstructed  by  snags,  and  various  shoal 
places  existed.  The  original  project  for  the  improvement  embraced  a 
series  of  locks  and  dams  for  slackwater  navigation.  This  was  after- 
wards abandoned  and  operations  confined  to  the  removal  of  obstruc- 
tions and  the  improvement  of  the  shoals. 

The  total  amonnt  expended  on  this  latter,  including  cost  of  iron  hull 
snag-boat,  to  close  of  fiscal  year  ending  June  30, 1880,  was  $123,281.29. 

Operations  were  continued  during  the  season  with  the  snag-boat 
Wagner,  removing  obstructions  flrom  the  channel ;  466  snags  were  removed 
and  4,159  trees  cut  down. 

Work  was  also  commenced  and  carried  on  at  Oatahoula  Shoals.  This 
point  was  the  highest  usually  reached  by  boats  at  extreme  low- water. 
The  work  so  far  as  completed  has  deepened  the  channel,  so  that  boats 
can  now  reach  Columbia.  60  miles  above,  at  all  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1881, 
was  118,547.95. 

The  appropriation  of  $25,000  asked  for,  for  the  fiscal  year  ending 
Jnne  30, 1883,  is  intended  to  continue  the  ox>erations  of  the  Wagner  and 
the  improvement  of  Catahoula  Shoals. 

No  detailed  estimates  can  be  presented  for  operating  the  snag-boat, 
since  the  nature  of  the  work  renders  it  continuous  from  year  to  year, 
each  flood  bringing  new  obstructions  into  the  stream. 

Joly  1,  1880,  amount  ayailable $14,130  84    . 

AmooDt  appropriated  by  act  approved  March  3,  1881 12, 000  00 

$26,130  84 

Jaly  1,  1881  y  amount  expended  dming  fiscal  year,  ezclasiye  of  outstanding 
HabiUtiee  July  1, 1880 : 18,547  95 

July  1,  1881,  amount  available 7,582  89 

imoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883.    25, 000  00 
(See  Appendix  P  16.) 

16.  Bayou  Bartholomew ^  Louisiana  a/nd  Arkansas. — ^No  work  has  here- 
tofore been  done  upon  this  improvement.  During  the  present  season 
operations*  will  be  commenced  at  the  bridge  crossing  of  the  Mississippi 
&  Texas  Railroad,  and  continued  down  stream,  and  will  consist  in  the 
removid  of  all  obstructions  to  the  safe  navigation  of  the  stream. 

The  estimated  cost  of  this  improvement  was  $26,862.00. 

With  tJie  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 

1883,  it  is  proposed  to  operate  to  the  same  end. 

AoMmnt  appropriated  by  act  apnroyed  March  3,  1881 $8,000  00 

■eddu  •       '      - 


J«ly  1,  1861,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilitioa  July  1,1880 142  65 

Jily  1,  1881,  amount  available 7,857  15 

J^mmmt  (ertimated)  required  fbr  completion  of  existing  project 18, 862  00 

Aaonnt  lAat  can  be  profitably  expended  in  fiscal  year  endmg  Jnne  30, 1663.  10, 000  00 

(See  Appendix  P  16.) 
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17.  Temas  River ^  Louisiana. — l>(o  work  has  heretofore  been  done  npon 
this  improvement.  During  the  present  season  it  is  proposed  to  organize  a 
party  with  a  proper  outfit  and  engage  in  the  work  of  removing  the  worst 
obstructions  to  the  navigation  of  the  stream,  as  the  small  amount  appro- 
priated will  not  admit  of  more  extended  operations.  The  total  estimated 
cost  of  this  improvement  was  $23,000. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  it  is  propos^  to  continue  the  work  of  removing  the  obstructions. 

Amount  appropriated  by  act  approved  March  3,  1881 |3,000  00 

July  1,  1881,  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 20,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 

(See  Appendix  P  17.) 

18.  Bayou  Bwuf,  Louisiana, — 'So  work  has  heretofore  been  done  upon 
this  improvement.  For  the  present  it  is  only  deemed  advisable  to  improve 
the  navigation  of  this  stream  from  the  mouth  to  Wallace's  Landing,  a 
distance  of  280  miles,  by  the  removal  of  the  snags,  logs,  &c.,  and  work 
will  be  carried  on  to  this  end. 

The  estimated  cost  of  this  work  was  $20,020. 

The  appropriation  asked  for,  for  the  fiscal  year  ending  June  30,  1883, 
will  be  applied  to  the  same  end. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 020  06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .  8, 000  00 

(See  Appendix  P  18.) 

19.  Cypress  BayoUy  Texas  and  Louisiana. — ^The  work  carried  on  upon 
this  improvement  has  resulted  in  obtaining  a  good  high-water  channel 
through  the  lakes  and  bayou  from  Eed  Biver,  Louisiana,  to  Jefferson, 
Texas.    This  was  in  accordance  with  the  first  project  presented. 

In  the  report  of  last  year  the  officer  in  charge  stated  that  should  it  be 
desirable  to  carry  on  more  extended  operations  and  to  give  the  route  to 
Jefterson  navigable  water  the  entire  year,  the  plan  recommended  by 
Major  Howell,  to  construct  a  dam  across  the  lakes  at  Albany  Point 
and  make  a  cut  through  to  Red  River,  would  have  to  be  carried  out 
The  estimated  cost  of  this  work  was  $372,580. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $89,660.96.     , 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$1,639.04. 

The  property  was  left  in  charge  of  the  watchmen,  and  the  valuable 
dredge  belonging  to  the  appropriation  was  put  in  repair  and  taken  to  tiie 
moutii  of  Red  River  to  assist  in  operations  at  that  place.  • 

Jnly  1,  1880,  amount  available $4,349  04 

Jaly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outotanding 
liabUities  July  1,  1880 1,539  04 

July  1, 1881,  amount  available 2,810  00 

(See  Appendix  P  19.) 

20.  Water-gauges  on  the  Mississippi  Biver  and  its  principal  tributaries. — 
Observations  were  continued  at  all  the  gauges,  and  repairs  made  and 
new  gauges  erected  where  necessary. 

In  coi\junction  with  the  Mississippi  River  Commission,  bulletin  boards 
were  erected  at  the  various  gauge  stations,  so  as  to  give  notice  to  pass- 
ing steamboats  the  recorded  stage  of  water  each  morning. 
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The  list  of  recorded  high  and  low-water  marks  was  revised,  and  a  new 
one  made  out  in  accordance  with  the  best  authorities. 

Tables  of  the  yearly  maximum  and  minimum  stages  of  water  on  the 
Hiasissippi  and  some  of  its  tributaries  at  various  dates  up  to  the  year 
1880,  derived  from  authentic  data,  with  notes  explanatory  of  their  im- 
port and  inferences  drawn  therefrom,  will  be  found  in  Appendix  P  20. 

Jaly  1,1880,  amount  available |6,916  28 

Amoant  appropriaf  ed  by  act  approved  March  3, 1881 5, 000  00 

$11,916  28 

July  1, 1881,  amoant  expended  daring  fiscal  year,  exclasive  of  oatstanding 
liabilitiee  July  1,1880 5,405  18 

July  1, 1881,  amount  available 6,511  10 

Aiiioant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      5, 000  00 

(See  Appendix  P  28.) 

EXAMINATIONS  AND  SUBVBYS  FOB  IMPBOVEMENT. 

Tto  comply  with  provisions  of  the  river  and  harbor  act  of  Jnne  14, 
1880,  Major  Benyaord  was  charged  with  the  following,  the  resolts  of 
whidi  were  dnly  transmitted  to  Congress  at  its  last  session : 

1.  Bayou  Bartholomew^  Tensas  River,  a/nd  Bayou  Maaon,  LouUiana. 
(See  Appendixes  P  29,  P  30,  and  P  31.) 

2.  Current  River,  from  Van  Buren,  Missouri^  to  its  mouth  inArha/nsas. 
(See  Appendix  P  32.) 

3.  Harbor  at  Chrand  Oulf,  Mississippi,    (See  Appendix  P  33.) 

4.  Cache  River.  Arkansas,  a  tributary  of  White  River.  (See  Appendix 
P34.) 

5.  Bctuf  River,  North  Louisiana.    (See  Appendix  P  18.) 

The  above  are  printed  in  House  Ex.  Doc.  No.  38,  Fortj'-sixth  Con- 
gress, third  session. 

6.  Saint  Francis,  Missouri  and  Arkansas.    (See  Appendix  P  35.) 

7.  Obion  River,  Tennessee.    (See  Appendix  P  36.) 

8.  South  Forked  Deer  River,  Tennessee.    (See  Appendix  P  43.) 

9.  North  Forked  Deer  River,  Tennessee.    (See  Appendix  P  38.) 

10.  The  Bay,  a  tributary  of  Saint  Francis  River,  Arkansas.  (See  Ap- 
pendix P  39.) 

The  above  are  printed  in  House  Ex.  Doc.  No.  62,  Forty-sixth  Con- 
gress, third  session. 

And  to  comply  with  provisions  of  the  rivQr  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be 
duly  submitted  when  received : 

1.  Bear  Creek,  running  into  Yazoo  River. 

2.  Old  Toicn  Creek,  Mississippi. 

3.  Big  Black  River,  Mississippi. 

BEMOVINe  SNAOS,  ETC.,  PKOM  THE  ARKANSAS  RIVER — IMPROVEMENT 
OP  ARKANSAS  RIVER  BETWEEN  FORT  SMITH  AND  WICHITA  AND  AT 
PINE  BLUFF,  AND  OF  RIVERS  SAINT  FRANCIS,  WHITE,  L'ANaUILLE, 
POUBCHE  LA  fIjVE,  SALINE,  AND  BLACK,  ABKANSAS,  AND  CURRENT, 
MISSOURI  AND  ARKANSAS. 

Officer  in  charge  since  February  1, 1881,  Capt.  Thomas  H.  Handbury, 
Cwps  of  Engineers. 

L  Removing  snags,  &e.,  from  Arka/nsas  River  (in  charge  of  Maj . 
Charles  B.  Suter,  Corps  of  Engineers,  to  February  1, 1881). — ^This  work 
Ikas  for  its  object  the  removal  of  snags,  logs,  and  other  obstructions  to 
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the  navigation  of  the  river,  more  especially  in  the  reach  between  Fort 
Smith,  Ark.,  and  its  month.    It  was  carried  on  dnring  the  last  season  ^ 
by  means  of  the  iron  snag-boat  C.  B.  Eeese,  which  was  built  especially 
for  this  purpose  and  commenced -work  for  the  first  time  early  in  Janu- 
ary, 1880. 

The  operations  of  this  boat  during  last  season  extended  from  the  mouth 
of  the  river  up  to  Webber's  Falls,  a  distance  of  about  600  miles,  and 
resulted  in  963  snags  pulled,  weighing  in  the  aggregate  17,347  tons,  44 
drift  piles  removed,  and  1,414  overhanging  and  dangerous  trees  cut. 

It  is  proposed  to  continue  the  removal  of  these  obstructions  with 
this  boat  until  the  funds  now  available  are  exhausted.  They  will  be 
sufficient  for  about  eight  months'  active  operations. 

In  addition  to  the  funds  necessary  for  carrying  on  these  operations 
during  the  fiscal  year  ending  June  30, 1883,  which  is  $33,000,  the  officer 
in  charge  submits  in  his  report  an  estimate  of  $21  jOOO  for  continuing  the 
survey  of  the  Arkansas  River  made  in  1869  from  Fort  Gibson,  Ind.  Ter., 
to  Little  Rock,  Ark.,  down  to  its  mouth. 

July  1,  1880,  amount  available $35,000  00 

Amount  appropriated  by  act  apprpyed  March  3, 1881 25, 000  00 

$60,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
HabiUtiee  July  1, 1880 29,163  63 

July  1,  1881,  amount  available 30,836  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    54, 000  00 
(See  Appendixes  Q  1  and  SI.) 

2.  Arkansas  River  at  Pine  Bluffs  ArJcansas  (in  charge  of  Maj.  Oharles 
E.  Suter,  Corps  of  Engineers,  to  February  1, 1881). — ^The  plan  for  the 
improvement  of  the  river  in  this  locality  was  submitted  to  Congress 
February,  1880,  to  comply  with  requirements  of  the  river  and  harbor 
act  of  March  3, 1879.  The  necessity  for  improvement  here  arose  from 
the  fact  that  the  river  had  eroded  its  bank  in  front  of  the  city  of  Pine 
Bluff  to  such  an  extent  as  to  endanger  valuable  property.  It  had  also 
so  changed  the  direction  of  its  channel,  both  above  and  below  the  city, 
and  eroded  its  banks,  as  to  form  a  narrow  neck,  which  was  in  danger  of 
being  cut  through  by  the  action  of  the  water.  This  would  leave  the  city 
^several  miles  from  the  river,  and  at  the  same  time  materially  injure  the 
general  navigation  of  the  river. 

To  stop  these  erosions  and  to  effect  a  general  rectification  of  the  chan- 
nel of  the  river  in  this  locality  was  what  the  plan  submitted  proposed* 
to  accomplish.  The  work  during  the  last  season  was  carried  on  in 
accordance  with  this  general  plan,  and  resulted  in  revetting  3,900  feet 
of  the  river  bank  in  front  of  the  city  of  Pine  Bluff,  and  3,700  feet  of  the 
left  bank  in  Yell's  Bend,  4^  miles  above.  This  oend  is  on  the  upi>er 
side  of  the  narrow  neck  where  the  cut-off  is  threatened,  bi  addition  to 
this  revetment  1.110  feet  of  wire  curtain  dike  was  put  in  position  about 
2^  miles  above  tne  city,  with  a  view  to  rectification  of  the  channel. 

These  works  so  far  as  completed  have  fulfilled  expection.  Erosion 
has  ceased  where  the  bank  has  been  revetted.  The  wire  curtain  dike 
depends  for  its  efficiency  upon  high-water  carrying  large  quantities  of 
sediment,  which  it  checks  and  forms  into  bars.  No  high-water  has  taken 
place  since  this  dike  was  put  in  place. 

It  is  prox>osed,  in  continuation  of  this  general  plan,  to  expend  the 
funds  now  available  in  futther  revetting  the  banks  and  rectifying  the 
channel  in  this  locality. 
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The  fonds  appropriated  by  act  of  June  14, 1880,  are  the  first  that  have 
been  available  for  this  work. 

July  1, 18H0,  amount  available $25,000  00 

Amoimt  appropriated  by  act  approved  March  3, 1881 23,000  00 

$48,000  00 

July  1, 1881,  amoimt  expended  daring  fiscal  year,  exclusive  of 

ontetanding  liabUities  July  1,1880 : 19,851  89 

July  1, 1881,  outstanding  liabilities 4, 160  07 

24,011  96 

Jaly  1, 1881,  amount  available 23,988  04 

Amoimt  (estimated)  required  for  completion  of  existing  project 52, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    52, 000  00 

(See  Appendixes  Q  2  and  S  20.) 

3.  Arkansas  River j  between  Fort  Smithy  Arkansas,  and  Wichita,  Kansas 
(m  charge  of  Mty.  Charles  E.  Suter,  Corps  of  Engineers,  to  February  1, 
1881).^ — The  object  of  this  improvement  is  to  remove  snags,  rocks,  and 
other  obstmctions  to  navigation  from  the  Arkansas  Biver,  throughout 
AD  estimated  distance  of  2^0  miles. 

During  last  season  some  work  was  done  upon  the  reach  between 
Wichita  and  Arkansas  City,  E^ans.,  a  distance  of  about  50  miles,  and 
preparations  were  made  for  providing  the  work  with  some  suitable  ap- 
plijuice  for  carrying  it  on  dmrfng  the  coming  season.  A  strong  light- 
draught,  scow-built  steamboat,  provided  with  a  crane  and  other  appli- 
ances for  removing  snags,  wrecks,  &c.,  is  now  being  built  for  this  ser- 
vice and  nearly  completed.  It  is  proposed,  during  the  coming  season, 
to  continue  the  work  of  removing  these  obstructions  to  navigation  as 
hmg  as  the  funds  available  will  suffice.  It  is  thought  that  this  will  be 
for  about  eight  months'  work. 

The  officer  in  charge  calls  special  attention  in  his  report  to  the  neces- 
sity for  continuing  the  survey  of  the  Arkansas  River  made  in  1869  from 
Port  Gibson,  Ind.  Ter..  to  Little  Rock,  Ark.,  up  to  Wichita,  Kans.  He 
renews  tbe  recommendation  made  by  his  predecessor  in  charge  of  this 
work,  that  $16,300  be  appropriated  for  this  purpose. 

Jttly  1,1880,  amount  available $16,408  25 

Amount  appropriated  by  act  approved  March  3, 1881 24, 000  00 

$40,408  25 

July  1, 1881,  amount  exnended  during  fiscal  year,  exclusive  of  outstanding 
iabUities  July  1, 1880 10,333  51 

Jnly  1,1881,  amount  available 30,074  74 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1883.  46, 300  00 
(See  Appendixes  Q  3  and  S  21.) 

4.  White  and  Saint  Francis  Rivers,  Arkansas  (in  charge  of  M%j.  W.  H. 
H.  Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of 
this  improvement  is  the  removal  of  snags,  wrecks,  and  other  obstruc- 
tions to  the  navigation  of  these  streams.  During  last  season  a  small 
steamer  was  chartered  which  worked  in  the  Saint  !l^ncis  River  from  the 
btter  x>art  of  August  until  the  middle  of  October.  The  work  accom- 
fished  Was  81  snags,  107  logs,  and  71  stumps  removed  from  the  chan- 
nel, and  523  trees  cut  from  the  bank. 

In  the  White  River,  the  United  States  snag-boat  J.  R.  Meigs  com- 
Benoed  a  season's  operations  in  September,  doing  thorough  work  from 
tlie  mouth  toBuvall's  Blufl^  the  highest  point  reached.  The  boat  was 
withdrawn  the  last  of  October,  having  removed  during  the  trip  270 
nags,  298  treeft,  and  wreck  of  coal  barge  at  Buvall's  BliS*. 
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The  total  amomit  expended  upon  these  rivers  np  to  the  dose  of  the 
fiscal  year  ending  Jane  30,  1880  (including  cost  of  snag-boat),  was 
$122,000. 

With  the  funds  now  available  it  is  proposed  to  continue  these  opera- 
tions as  far  as  they  will  suffice,  making  use  of  the  government  snag 
boat  that  has  been  provided  for  the  purpose,  which  is  capable  of  doing 
good  work  upon  the  Saint  Francis  River  as  far  as  Madison,  and  upon 
the  White  River  to  Jacksonport. 

For  work  on  the  Saint  Francis  Eiver  above  Madison  the  officer  in 
charge  estimates  $16,000,  of  which  $4,000  is  to  be  expended  in  procur- 
ing proper  appliances  for  t&e  work.  His  estimate  for  the  working  ex- 
penses of  the  snag-boat  is  $20,000. 

July  1,  1880,  amount  available $12,000  00 

Amount  appropriated  by  act  appproved  March  3,  1881 8, 000  00 

120,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 11.821  93 

July  1,  1881,  amount  available 8,178  07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    36, 000  00 
(See  Appendixes  Q  4  and  P  20.) 

5.  White  River  between  JacJcsonpart  and  Buffalo  Shoals  (in  charge  of 
Maj.  W.  H.  H.  Benyanrd,  Corps  of  Engineers,  to  February  1, 1881).— The 
object  of  this  work  is  the  removal  of  snags,  logs^  rocks,  &c.,  fipom  the 
channel  of  the  river,  and  overhanging  trees  from  its  banks;  also  to  con- 
centrate the  water  over  shoals  that  are  troublesome  to  navigation,  and 
wash  them  away  or  increase  the  depth  of  water  over  them. 

The  concentration  was  effected  by  means  of  dams  and  dikes  made  of 
brush  and  graveL  During  the  year  works  of  this  character  were  built 
at  Samm's  Shoal,  Arnold's  Island  Shoal,  and  Maguire's  Shoal,  resulting 
in  each  case  in  a  material  increase  in  the  depth  of  water  and  improve- 
ment in  the  navigation  of  the  river  at  these  places. 

In  all,  1,065  feet  of  these  brush  and  gravel  dams  and  dikes  were  con- 
structed. 

A  small  steamer  was  employed  for  a  short  season  removing  snags, 
&c.,  working  over  the  entire  reach  of  the  river,  and  removing  56  snags 
and.  stumps,  and  cutting  105  trees. 

With  the  funds  now  available  it  is  proposed  to  improve  the  navigation 
of  the  river  at  Saffold  and  Haggle  Tooth  Shoals,  and  to  remove  the  most 
troublesome  of  the  remaining  snags,  logs,  and  overhanging  trees. 

July  1,  1880,  amount  available |7,213  29 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

115,213  29 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 7,732  96 

July  1,  1881,  amount  available ^ 7,480  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     20, 000  00 

(See  Appendixes  Q  5  and  P  21.) 

6.  White  River y  above  Buffalo  Shoals  (in  charge  of  Maj.  W.  H.  H. 
Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — INTavigation  above 
Buffalo  Shoals  is  limit^  to  a  very  short  season  of  the  year.  Until  the 
appropriation  of  $20,000  of  June  14, 1880,  was  made  nothing  had  ever 
been  done  toward  improving  that  stretch  of  river.  An  examination  was 
made  with  a  view  to  presenting  a  project  for  improvemeiit,  which  when 
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earned  out,  in  conjunction  with  improvements  below  BofGftlo,  would 
greatly  extend  the  length  of  the  navigable  season. 

The  proposed  improvement  contemplates  removing  loose  rock,  blasts 
in^  others,  and  constructing  wing-dams  at  various  shoals,  removing 
8Dag8,  and  cutting  overhanging  trees,  so  as  to  make  it  navigable  during 
medium  and  high  stages  of  water,  at  an  estimated  cost  of  $32,600. 

No  work  was  done  during  the  year.  The  funds  available  will  be 
eipeoded  during  the  coming  season  in  carrying  out  the  proposed  pro- 
ject It  is  thought  that  they  will  suffice  for  improving  the  river  for  20 
miles  above  Buffalo  Shoals. 

Julyl,  18ft#,  amount  available |20,000  00 

July  1, 1881,  amoiint  expended  dniing  fisoal  year,  exclosiye  of  ontstanding 
liibilitiee  July  1, 1880 291  67 

Jnlyl,  1881,  amount  avaUable 19,708  33 

Amoimt  (estimated)  required  for  completion  of  existing  project 12, 600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    12, 600  00 

(See  Appendixes  Q  6  and  P  22.) 

7.  Saint  Francis  Riverj  between  Wittsburgh  and  Lester  Landing  (in 
charge  of  Major  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  to  February 
1, 1881). — ^This  work  is  a  continuation  of  that  which  has  been  heretofore 
carried  on  upon  the  Lower  Saint  Francis. 

The  proposed  improvement  is  to  cut  a  channel  through  the  lake  re- 

rand  clear  the  river  of  obstructions  by  removing  trees,  snags,  logs, 
A  party  with  a  hired  flat-boat  properly  equipp^  commenced  work 
at  Lester  Landing  early  in  August^  and  continued  until  January  16. 
The  work  was  extended  over  the  entire  reach,  and  resulted  in  removing 
599  stumps,  1,294  trees,  1,056  logs,  apd  some  brush  from  banks,  and  697 
trees  deadened. 

The  appropriation  bein^  exhausted,  and  Congress  at  its  last  session 
not  having  made  any  additional  for  continuing  this  work,  none  can  be 
done  during  the  coming  season. 

For  an  estimate  for  continuing  this  work  attention  is  invited  to  the 
estimate  under  the  head  of  improving  White  and  Saint  Francis  rivers, 
Arkansas. 

Jalyl,  1880,  amount  available |5,000  00 

JoIt  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitieeJulyl,  IKJO. 5,000  00 

(See  Appendixes  Q  7.and  P  23.) 

8.  VAnguille  River ^  Arlcansas  (in  charge  of  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  to  February  1, 1881). — The  proposed  improvement 
contemplates  the  removal  of  snags  and  similar  obstructions  to  naviga- 
tMHt  A  small  chartered  steamer  worked  in  this  stream  from  the  middle 
of  October  to  the  latter  end  of  November,  removing  in  that  time  24 
snags,  61  stumps,  503  trees,  and  506  logs.  It  is  proposed  to  continue 
these  operations  until  the  funds  now  available  are  exhausted.  It  is 
thought  that  the  amount  will  be  sufficient  to  put  the  river  in  good  nav- 
igable condition  for  several  years.  No  further  appropriation  is  at  pres- 
oit  recommended. 

Jttlyl,  1880,  amount  available |7,004  02 

i^  L  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Ksbilitie*  July  1,  1880 2,352  89 

Jtly  1, 1881,  amount  available 4,651  13 

(See  Appendixes  Q  8  and  P  24.) 
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9.  Fourche  La  FSve  River ^  ArJcansas  (in  charge  of  Maj.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  to  February  1, 1881). — ^This  improvement  has 
for  its  object  the  removal  of  snags,  logs,  overhanging  trees,  and  other 
obstructions  to  the  navigation  of  this  stream,  so  as  to  allow  the  surplus 
products  of  a  very  fertile  and  growing  section  of  country  to  reach  a 
market  by  cheap  means  of  transportation.  A  boat  was  chartered  for 
this  work  during  last  season,  commencing  operations  on  the  15th  of  Sep- 
tember, and  continuing  until  the  middle  of  December.  During  this  time 
the  work  extended  from  the  mouth  to  about  25  miles  above  Perryville, 
resulting  in  63  snags  removed,  3,508  trees  deadened,  8,181  cuts  made 
in  clearing  away  logs  and  trees,  some  rocks  taken  from  various  shoals, 
and  several  small  dams  built  at  shoal  places. 

With  the  funds  now  available  it  is  proposed  to  go  over  about  the  same 
ground  again,  pushing  farther  up  the  stream  if  possible,  and  continue 
the  removal  of  obstructions  of  like  character  that  are  yet  remaining. 

July  1,  1880,  amonnt  available $4,799  74 

Amount  appropriated  by  act  approved  March  3^  1881 3, 000  00 

4  17,799  74 

July  1,  1881.  amonnt  exi>ended  during  fiscal  year,  exclusive  of  outstanding 
HabiUties  July  1,  1880. 4,799  74 

July  1,  1881,  amount  available 3,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     10, 000  00 

(See  Api>endixes  Q  9  and  P  25.) 

10.  Saline  River,  Arkansas  (in  charge  of  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of  this  work  is  to 
render  this  stream  navigable  by  the  removal  of  snags,  logs,  and  over- 
hanging trees,  and  thus  open  an  outlet  to  market  for  cotton,  timber,  &c., 
raised  along  its  banks. 

The  work  of  last  season  is  the  first  that  has  been  done  upon  this  stream. 
It  was  commenced  in  August  at  Turtle  Bar,  6  miles  below  the  mouth  of 
Hurricane  Creek,  and  carried  on  until  about  the  1st  of  December,  when 
high-water  caused  its  suspension.  The  party  had  worked  down  to  Mount 
BUa.  During  the  season  469  snags,  1,151  logs,  2,416  trees,  and  9  fish- 
traps  were  removed,  and  many  willows  and  other  small  trees  cut  fix)m 
the  banks. 

During  the  coining  sea^son  it  is  proposed  to  continue  this  improvement 
on  the  same  general  plan  from  Mount  Ella  to  the  mouth  of  the  river, 
completing  the  work  so  far  as  the  funds  available  will  allow. 

July  1,  1880,  amount  available $7,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$12,500  00 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,  1880 3,862  74 

July  1,  1881,  amount  available 8,637  26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  00 

(See  Appendixes  Q  10  and  P  26.) 

11.  Improving  Black  River,  Arkansas  (in  charge  of  Maj.  W.  H.  H. 
Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of  this 
work  is  to  improve  the  navigation  of  the  river  by  removing  snags  and 
logs  from  the  channel,  overhanging  trees  from' the  banks,  and  inoreas- 
ing  the  depth  of  water  over  troublesome  shoals. 

Work  upon  this  improvement  was  first  commenced  in  August,  1880, 
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at  Pocahontas,  with  a  chartered  steamer  working  up  stream  to  the  Saint 
Louis,  Iron  Mountain,  and  Southern  Railway  Bridge,  removing  556 
snags,  cutting  586  trees,  and  clearing  much  of  the  bank  of  willows, 
Imish,  and  small  trees. 

A  brush  dam  850  feet  long  was  built  at  Devil's  Tooth  Shoals,  and  two 
of  350  and  150  feet  respectively  at  Eagle's  Nest  Shoals. 

Little  River,  several  bayous  and  sloughs  were  closed  by  constructing 
dams.  High-water  caused  a  suspension  of  work  late  in  November. 
The  work  has  resulted  in  a  material  benefit  to  the  navigation  of  the 
river. 

It  is  proposed  during  the  coming  season  to  continue  these  operations 
in  furtherance  of  the  general  proj^ect,  as  far  as  the  funds  available  will 
allow. 

The  officer  in  charge  suggests  the  advisability  of  procuring  more  suit- 
able and  economical  appliances  for  carrying  on  this  work.  He  estimates 
that  a  suitable  outfit  could  be  procured  for  about  $15,000,  and  that  the 
nmning  expenses  for  the  next  fiscal  year  will  be  about  $16,000  more^ 
making  tiie  totid  that  could  be  very  profitably  exi>ended  $30,000. 

Jnlyl,  1880,  amount  available $15,000  00 

Amoont  topropriated  by  act  approved  March  3, 1881 6, 000  00 

121,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Habilities  July  1,  1880 9,895  99 

Jnlyl,  1881.  amount  avaUable 11,104  01 

Amount  that  can  be  profitably  expended  in  fiscal^'year  ending  June  30, 1883 .    30, 000  00 
(See  Appendixes  Q  11  and  P  27.) 

12.  Current  River.  Missouri  and  ArJcansas. — ^In  1855  the  State  of  Mis- 
Bouri  appropriated  $10,000  for  the  improvement  of  this  stream,  but  no 
good  seems  to  have  been  effected.  In  1871  the  State  made  another 
tppropriation  of  $20,000.  The  river  and  harbor  act  of  June  10, 1872, 
appropriated  $5,000  for  its  improvement  within  the  State  of  Missouri, 
liis  was  expended  in  the  removal  of  snags  and  overhanging  trees  and 
Uff  brush  wing-dams. 

The  same  improvement  is  now  proposed,  viz,  by  means  of  wing-dams 
of  brush  and  stone  to  concentrate  the  water  over  the  shoal  places  and 
to  remove  snags,  logs,  and  overhanging  trees.  The  amount  now  avail- 
able will  be  expended  in  furtherance  of  this  object.  Work  will  be  com- 
menced at  the  mouth  and  carried  up  stream  as  far  as  the  funds  will 
idmit. 

Ainonnt  appropriated  by  act  approved  March  3,  1881 $2»000  00 

JiiJyl,  1881,  amount  available 2,000  00 

Ifliofuit  (estimated)  required  for  completion  of  existing  project l5, 365  00 

Aaount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  I5, 4OO  00 

(See  Appendix  Q  12.) 

EXAMINATIONS  AND  SUBYEYS  FOB  IMPBOVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  approved 
March  3, 1881,  Captain  Handbury  is  charged  with  the  following,  the 
malts  of  which  will  be  duly  submitted  when  received  : 

L  Little  Bed  Biver  in  ArJcansas. 
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IMPBOVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  THE  MOTTTHS  OP 
THE  ILLINOIS  AND  OHIO  RIYERS — ^IMPROVING  HARBOR  AND  MIS- 
SISSIPPI RIVER  AT  ALTON— ICE  HARBOR  AT  SAINT  LOUIS,  MIS- 
SOURI— IMPROVING  MISSISSIPPI  RIVER  AT  OR  NEAR  CAPE  GIBAB- 
DEAU,  MISSOURI,  AND  MINTON  POINT,  ILLINOIS — IMPROVEMENT 
OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURI. 

Officer  in  charge,  Capt.  O.  H.  Ernst,  Corps  of  Engineers. 

1.  Mississippi  River  between  the  Illinois  and  Ohio  Rivers. — Pi(ua 
Island.^- A  project  for  the  improvement  of  the  river  in  this  vicinity  .was 
prepared ;  but  before  the  works  could  be  begun,  the  funds  available  were 
withdrawn  in  consequence  of  the  proviso  attached  to  the  appropriation 
of  March  3, 1881,  and  reappropriated  for  the  purposes  of  the  improve- 
ment of  the  river  at  Alton. 

Ko  other  work  was  done  between  the  Illinois  and  Missouri  Eivere 
during  the  year,  and  none  is  contemplated  under  the  general  appropria- 
tion during  the  comming  year. 

Cahohia  Chute. — ^The  present  project  for  the  improvement  of  this  local- 
ity was  adopted  in  1876,  the  object  being  to  stop  the  inroads  of  the 
river  into  the  Illinois  bank,  and  the  consequent  deterioration  of  the 
navigation.  This  object  was  successftdly  accomplished  last  year ;  the 
amount  expended  up  to  June  30, 1880,  being  $116,088.60.  To  finally 
complete  the  improvement  of  the  navigation  in  this  vicinity  it  will  he 
necessary  to  shut  off  all  the  water  from  Gahokia  Chute. 

No  work  wa«  done  here  during  the  year,  and  none  is  contemplated 
during  the  coming  year. 

Horsetail  -Bar.— The  present  project  for  the  improvement  of  this  local- 
ity was  adopted  in  1873  and  modified  in  1879,  the  object  being  to  afford 
a  channel  not  less  than  8  feet  deep.  The  natural  channel  was  often  not 
more  than  4  feet  deep  at  the  shoalest  part.  The  amount  exi)ended  dur- 
ing the  year  was  $116,078.53.  The  total  amount  expended  to  June  30, 
18^1,  is  $511,629.44,  and  has  resulted  in  securing  a  channel  in  which  it 
is  expected  that  the  depth  will  not  be  less  than  7  feet  during  the  com- 
ing year.  A  balance  of  $33,921.47  remains  available  from  the  appro- 
priation of  June  14, 1880,  with  which  it  is  expected  to  practically  com- 
plete the  work,  though  it  will  be  the  object  of  care  for  an  uncertain 
number  of  years. 

Twin  Hollow  and  Widow  BearWs, — A  project  for  the  improvement  of 
these  two  adjoining  localities  has  been  adopted,  the  object  being  to  afford 
a  channel  not  less  than  8  feet  deep.  The  natural  channel  has  sometimes 
been  not  more  than  4  feet  deep  in  the  shoalest  part.  The  works  have 
not  yet  been  begun.  An  allotment  of  $116,000  has  been  made  from  the 
appropriation  of  March  3,  1881. 

Ka^kaskia  Bend. — ^The  present  project  for  the  protection  of  this  bank 
was  adopted  in  1876  and  modified  in  1880,  the  object  being  to  stop  the 
caving  in  a  bend  23,000  feet  long.  The  amount  exi)ended  during  the 
year  was  $12,326.34.  The  total  amount  expended  to  June  30,  1881^ 
$66,466.62,  which  was  applied  to  the  direct  revetment  of  about  6,000 
feet  of  bank  and  to  work  designed  to  change  the  direction  of  attack  of 
the  river.  The  work  was  this  spring  almost  wholly,  if  not  wholly,  de- 
stroyed by  the  action  of  ice  and  flood.  The  results  are  therefore  prac- 
tically nothing.  The  officer  in  charge  in  his  annual  report  sets  forth  at 
length  the  reason  why  this  work  should  not  be  resumed  in  the  interest 
of  navigation:  and  he  points  out  some  objections  to  resuming  it  for  the 
protection  of  local  interests.  Should  it  be  deemed  proper  to  resume  it, 
^  Jarge  appropriation,  not  less  than  $100,000,  should  be  made  available 
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before  the  work  is  began.  A  radical  change  in  the  coarse  of  the  river 
is  required,  the  finaJ  cost  of  which,  if  caused  by  artificial  means^  cannot 
now  be  estimated.  Bapid  changes  are  going  on  in  the  vicinity,  and  it 
would  seem  proper  to  allow  these  to  continue  an  til  the  stream  has  worked 
itself  into  better  shape  than  the  present  one.  No  appropriation  is  recom- 
mended. The  sum  of  $5,697.26  allotted  to  this  work  by  the  river  and 
harbor  act  of  June  14, 1880,  remains  unexpended.  As  this  sum  alone 
cannot  be  used  here  to  any  usefiil  purpose,  it  is  i^BCommended  that  pro- 
vision be  made  in  the  next  river  and  harbor  bill  for  its  application  to  the 
general  improvement. 

Protection  between  Dickey  Island  and  the  mouth  of  the  Ohio. — ^The  present 
project  for  the  protection  of  this  bank  was  adopted  in  1876,  the  object 
being  to  stop  the  caving  in  a  bend  11,500  feet  long.  The  amount  ex- 
pended daring  the  year  was  $6,517.23.  The  total  amount  expended  to 
Jnne  30, 1881,  is  $119,868.66,  and  has  resulted  in  the  protection  of  10,700 
feet  of  bank  previously  unprotected  and  in  the  repair  and  strengthening 
of  the  works  previously  built  by  the  Cairo  Land  Company,  covering  a 
length  of  3,500  feet  more,  making  in  all  14,200  feet  of  bank.  To  entirely 
complete  ^is  part  of  the  prot^tion  a  small  amount  of  work  will  be 
required  this  year. 

Estimate. — ^The  appropriation  of  $1,000,000  asked  for  is  to  be  applied 
to  completing  the  works  now  progressing  and  to  continuing  those  to  be 
begun  this  year  at  Twin  Hollow,  Widow  Beard's  Island,  and  between 
the  mouth  of  the  Meramec  and  Bush  Towhead,  and  to  beginning  new 
works  below  the  latter  place. 

The  programme  is  .to  make  the  improvement  continuous,  working  down 
stream  from  Saint  Louis,  by  reclaiming  land  and  building  up  new  banks, 
thus  redacing  the  width  of  the  river  to  the  uniform  width  of  about  2,600 
feet.  It  is  proposed  by  this  means  to  secure  a  minimum  depth  of  8  feet. 
The  depth  is  now  liable  to  become  as  little  as  4  feet  in  some  places  and 
less  than  8  feet  in  every  place  where  the  width  is  greater  than  2,500  feet. 
Caving  banks  are  to  be  protected.  From  the  changeable  nature  of  the 
stream,  it  is  not  practicable  to  give  in  advance  the  exact  localities  where 
work  will  be  required.    The  appropriation  of  this  sum  is  recommended. 

July  1, 1880,  »moiint  available |283,338  57 

Amount  appropriated  by  act  approved  March  3,  1881 600, 000  00 

$883,338  57 

JbIt  1, 1681,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  ifeO 231,395  81 

Aaount  reappropriated  by  act  March  3,  1881 33,354  70 

JttlyLlSBl,  outstanding  liabiUtiee 1,778  71 

266,529  22 

July  1,1881,  amount  available 616,809  35 

Aaoant  (estimated)  required  for  completion  of  existing  project* 5, 539, 420  32 

Aaoont  that  can  be  profitably  expended  in  fiscal  year  en£ng  June  30, 1883  1, 000, 000  00 

(See  Appendix  B  1.) 

2.  Improving  harbor  and  Mississippi  River  at  Alton. — This  work,  for 
vliicb  provision  was  made  in  the  river  and  harbor  act  of  March  3, 1881,  has 
wrt  yet  been  befsrun.  The  project  adopted  has  for  its  object  the  removal 
of  the  shoal  now  existing  in  front  of  the  Alton  landing. 

The  officer  in  diarge  submits  an  estimate  of  $86,675.30  as  the  amount 

*  KoTB. — ^Amount  reappropriated  by  act  of  March  3, 1881,  to  be  applied  to  harbor  and 
lGni«ippi  River  at  Alton  and  amounts  expended  at  Kaskaakia  Bend  are  added  to 
cttimate  of  last  year. 
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that  can  be  profitably  expended  upon  this  work  during  the  year  ending 
June  30, 188)3.  The  appropriation  of  this  amount  is  recommended.  It 
is  proposed  with  it  to  complete  the  first  branch,  4,800  feet  long,  of  the 
proposed  dike. 

Amount  appropriated  by  act  approved  March  3,  1881 $33,354  70 

July  1, 1881;  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 30  00 

July  1,  1881,  amount  available 33,324  70 

Amount  (estimated)  -required  for  completion  of  existing  project 86, 675  30 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .    86, 700  00 

(See  Appendix  R  2.) 

3.  Ice-harbor  at  Saint  Louis.  Missouri, — A  project  for  the  construc- 
tion of  this  work  was  prepared  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  June  14, 1880. 

It  having  become  evident  that  the  steamboatmen  of  Saint  Louis  re- 
garded the  construction  of  the  ice-harbor  with  great  indifference,  the 
beginning  of  the  work  has  been  postponed. 

July  1,  1880,  amount  available $50,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10,000  00 

July  1,  1881,  amount  available 60,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 122, 000  00 

(See  Appendix  R  3.) 

4.  Improving  Mississippi  Rvoer  at  or  near  Cape  Oirardeau^  Missouri, 
and  Minton  Point,  Illinois. — ^A  project  for  the  improvement  of  this 
locality  was  prepared  and  adopted,  but  active  operations  were  limited 
to  the  preparation  of  plant.    The  amount  expended  was  $4,820.16. 

The  officer  in  charge  submits  an  estimate  of  $60,170.16.  the  appropria- 
tion of  which  is  recommended  for  the  year  ending  June  30, 1883.  With 
this  sum  it  is  proposed  to  remove  the  bar  in  front  of  Gape  Girardeau 
landing  and  to  provide  an  8-foot  channel  between  that  place  and  Minton 
Point. 

July  1,  1880,  amount  available $20,000  00  • 

Amount  appropriated  by  act  of  March  3,  1881 10, 000  00 

$30,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 4,820  16 

July  1,  1881,  amount  available •. 25,179  84 

Amount  (estimated)  required  for  completion  of  existing  project 60, 170  16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    60, 200  00 

(See  Appendix  B  4.) 

5.  Osage  River,  Kansas  a/nd  Missouri. — The  present  system  of  improve- 
ment was  begun  in  1871  and  modified  in  1872,  the  object  being  to  ^ord 
a  channel  of  navigable  width  not  less  than  2  feet  deep  at  Uie  lowest 
stage.  The  natural  channel  is  frequently  not  more  than  6  inches  deep 
at  many  of  the  shoals. 

The  amount  expended  during  the  year  was  $18,918.73.  The  total 
amount  expended  to  June  30, 1881.  is  $158,173.61,  and  has  resulted  in 
increasing  the  depth  to  at  least  2  feet  over  19  shoals,  and  removing 
overhanging  trees  and  snags  from  six  others,  and  in  giving  a  continuoiis 
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2foot  navigation  tx>  Toscumbia,  60  miles  from  the  month,  with  the  ex-' 
ception  of  four  places  where  the  obstacles  have  been  renewed. 

The  system  is  believed  to  be  inapplicable  to  the  portion  of  the  river 
above  Tascnmbia.  The  great  expense  of  the  alternative  system,  a  lock 
and  dam  improvement,  would  hardly  seem  to  be  justified  at  this  time. 

No  appropriation  for  the  year  ending  June  30,.  1883,  is  asked  for. 

July  1, 1880,  amonnt  available $30,794  99 

Mucellaneous  receipts 32  62 

AiDOimt  appropriated  by  act  approved  March  3, 1881 20, 000  00 

$50,827  61 

July  1.  1881  y  amount  expended  daring  fiscal  year,  exclosive  of  outstanding 
liabiUties  July  1,  1880 18,918  73 

Jnly  1,1881,  amount  available 31,908  88 

(See  Appendix  B  5.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Captain  Ernst  was  charged  with  and  has  completed  the  following 
examinations  and  surveys : 

1.  Mississippi  River  at  Saint  Oenevievej  Missouri.    (See  Appendix  E  6.) 

2,  Meramec  River j  Missouri,  from  its  mouth  to  the  point  opposite  Mera- 
mec  Iron  Worhs^  Missouri.    (See  Appendix  R  7.) 

Transmitted  to  Congress  and  printed  as  Senate  Ex.  Doc.  44,  Forty- 
«xth  Congress,  third  session. 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3,  ISSl,  he  has  been  charged  with  and  is  now  engaged  upon  the 
following  survey,  the  result  of  which  will  be  duly  submi^d  when  re- 
ceived : 

Fish  Bendj  near  Fort  ChartreSj  in  the  Mississippi  River. 

REMOVINO  SNAGS  AND  WBEOKS  FBOM  THE  MISSISSIPPI  AND  MISSOUBI 
BIVEBS — StTBVEYS  AND  IMPBOVEMENTS  AT  VABIOUS  POINTS  ON  MIS- 
SOUBI EIVEB— SUBVEY  OF  MISSOUBI  BIVEB  FBOM  ITS  MOUTH  TO 
SIOUX  CITY. 

'Officer  in  charge,  Maj.  Charles  E.  Suter,  Corps  of  Engineers. 

1.  Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers — 
Mississippi  River. — ^During  the  past  season  the  snag-boats  worked  on 
this  stream  from  the  mouth  of  the  Missouri  to  the  head  of  Deadman's 
Bend,  a  distance  of  1,000  miles. 

He  new  snag-boat,  in  process  of  construction  at  date  of  last  report, 
has  been  completed  and  set  to  work.  The  officer  in  charge  renews  his 
recommendation  that  the  remaining  wooden  snag-boat  be  thoroughly 
repaired  and  fitted  up  for  wrecking  purposes.  An  estimate  for  the  pur- 
pose is  submitted. 

During  the  present  fiscal  year  it  is  proposed  to  devote  twenty  months 
of  snag-boat  work  to  this  improvement. 

ESTIMATE.  « 

^  retailing  one  wooden  snag-boat  and  fitting  it  np  for  wrecking  par- 


. 150,000  00 

Forworidng  expenses  of  three  boats,  ten  months  each,  at  $4,000  per  month .  120, 000  00 

Total 170,000  00 
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Jnly  1,1880,  amount  available $101,404  90 

Amoant  received  (clerical  error  in  account  rendered) 27  00 

Amount  appropriated  by  act  approved  March  3,  1881 80, 000  00 

$181,43190 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 102,308  43 

July  1, 1881,  amount  available 79,123  47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    170, 000  00 

Missouri  River. — During  the  past  season  the  snag-boats  worked  on  this 
river  from  the  month  to  Kansas  City,  Mo.,  a  distance  of  375  miles. 

The  present  appropriation  will  be  devoted  to  the  construction  of  an 
ron-hulled  snag-boat,  to  carry  the  machinery  of  one  of  the  old  boats. 
An  estimate  for  completing  this  work  is  submitted .  The  officer  in  charge 
recommends  the  construction  of  a  small  light-draught  snag-boat  for 
service  above  Omaha,  where  work  is  greatiy  need^,  but  cannot  be 
satisfactorily  accomplished  with  any  of  the  present  fleet.  An  estimate 
therefor  is  submitted : 

ESTIMATE. 

For  completing  the  construction  of  a  snag-boat,  now  authorized |25, 000  00 

For  builaing  alight-draught  snag-boat 80,000  00 

For  operating  three  boats,  nine  months  each,  at  $4,000  per  month 108,000  00 

Total 213.000  00 

July  1,  1880,  amount  available $66,041  48 

Amount  appropriated  by  act  approved  March  3,  18til 80, 000  00 

$146,041  48 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 66,041  48 

July  1,  1881,  amount  available 80,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    213, 000  00 
(See  Appendix  8  1.) 

2.  Missouri  River  at  Saint  OharleSy  Missouri. — Work  was  inaugurated 
here  in  the  spring,  and  is  still  in  progress.  Permeable  dikes,  composed 
of  wire  netting,  supported  by  buoys,  piles,  or  tripods,  are  being  con- 
structed, the  object  being  to  contract  and  define  the  channel.  This 
work,  together  with  revetment,  will  be  pushed  during  the  current  season 
as  far  as  the  available  funds  will  allow.  The  estimate  for  this  improve- 
ment has  been  revised  and  extended. 

July  1, 1880,  amount  available $25^000  00 

Amount  received  firom  sale  of  fuel  to  officers 73  12 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

140,073  12 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 24  191  81 

Julyl,  1881,  amount  available 15,881  31 

Amount  (estimated)  required  for  completion  of  existing  project 250,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    60, 000  00 

(See  Appendix  S  2.) 

3.  Missouri  River  at  Cedar  City,  Missouri. — ^Work  here  was  begun  in 
the  spring  of  1881,  and  consisted  mainly  in  silting  up  Oedar  City  Bend 
by  means  of  a  permeable  dike  of  wire  screens,  supported  on  tripods. 
This  work,  being  done  at  a  favorable  season,  has  been  very  saocessfol^ 
and  the  working  force  Will  soon  begin  operations  in  Murray^s  Bend^  above 
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Cedar  City,  in  further  pursaance  of  the  approved  plan.  This  work  will 
be  pushed  during  the  present  season  as  far  as  the  funds  available  wiU 
aDow.  The  estimate  for  this  improvement  has  been  revised  and  ex- 
tended. 

Jaly  1,1880,  amount  available $15,413  97 

▲monnt  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$30,413  97 

Jalv  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

flabUities  July  1,1880 13,576  78 

Jnlyl,  1881,  amount  available 16,837,19 

Imoont  (estimated)  reouired  for  completion  of  existing  project 170, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1863 .      60, 000  00 

(See  Appendix  S  3.) 

4.  Missouri  River  at  Glasgow ^  Missouri, — ^During  the  past  season  work 
▼as  confoied  to  revetting  tne  right  bank  of  the  river  in  the  bend  above 
Glasgow ;  5,630  feet  of  bank  were  protected,  and  the  work  has  stood 
Teiy  welL  Much  delay  was  experienced  in  getting  to  work  this  year, 
bat  operations  are  now  in  progress  and  will  be  pushed  as  far  as  the 
available  funds  will  allow. 

July  1, 1880,  amount  available $21,009  82 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

$41,009  82 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

fiabilities  July  1, 1880 25,746  39 

JiilTl,  1881,  amount  available 15,263  48 

Amount  (estimated)  required  for  the  completion  of  existing  project 78, 000  00 

Amoant  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 1883 .      78, 000  00 

(See  Appendix  S  4.) 

5.  Missouri  River  at  LexiTigUm^  Missouri. — ^Work  was  begun  at  this 
point  last  faSl,  and  about  5,000  feet  of  revetment  put  in  on  the  left  bank 
opposite  Lexington.  Owing  to  the  very  early  setting  in  of  winter  this 
work  could  not  be  completed  properly,  and  it  was  lost  during  the  violent 
floods  which  prevailed  in  the  spring.  Work  is  again  in  progress,  and 
▼iH  be  carried  on  as  far  as  the  funds  available  will  allow.  The  estimate 
for  this  work  has  been  revised  and  extended. 

JTily  1, 1880,  amount  available ^15,000  00 

Amount  appropriated  bv  act  approved  March  3, 1881 10, 000  00 

125,000  00 

July  1. 1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabiU  ties  July  1,  1880 10,616  30 

Jnlyl,  1881,  amount  available 14,383  70 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  S  5.) 

6.  Missouri  River  at  Kansas  City,  Missouri. — ^Preparations  were  made 
It  this  point  to  push  the  work  vigorously  during  the  spring,  but  this  was 
foond  impossible  owing  to  the  prevailing  AocnIs.  The  most  important 
of  the  works  already  in  have  stood  very  well,  but  the  great  changes 
brooght  about  by  the  floods  render  their  immediate  extension  impera- 
atire.  Work  will  be  pushed  as  far  as  funds  will  allow  during  the  present 
Btsmm^  The  estimate  for  this  improvement  has  been  revised  and  ex- 
toided. 

15  s 
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Julyl,  1880,  amount  available $25,156  1)6 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

145,156  96 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out«tauding 
liabiUties  July  1,1880 21,244  35 

July  1, 1881,  amount  available 23,912  61 

Amount  (estimated)  required  for  completion  of  existing  project 220, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     100, 000  00 

(See  Appendix  S  6.) 

7.  Missouri  River  at  Fort  Leavenworth^  Kansas. — Some  repairs  of  the  old 
work  were  found  necessary  last  fall  and  were  carried  out.  Nothing  was 
done  during  the  spring  owing  to  the  unprecedented  floods,  which  did 
great  damage  to  the  work  already  in.  During  the  present  season  it  is 
hoped  to  make  the  necessary  repairs  and  take  measures  to  regulate  the 
river  in  this  vicinity.  The  amount  available  is,  however^  very  small  in 
comparison  with  the  work  needed.  A  revision  and  extension  of  the  esti- 
mates has  been  found  necessary. 

Julyl,  1880,  amount  available $8,451  35 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$16,45135 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 5, 171  78 

Julyl,  1881,  amount  available 11,279  57 

Amount  (estimatd)  required  for  completion  of  existing  project 90, 000  00 

Amount  that  can  be  frofitably  expended  in  fiscal  year  ending  June  30, 1883 .      50, 000  00 

(See  Appendix  S  7.) 

8.  Missouri  River  at  Atchison j  Kansas. — ^No  work  was  done  during  the 
past  season,  but  will  be  pushed  during  the  present  year  as  far  as  the 
funds  will  allow.  Many  important  changes  were  brought  about  by  the 
late  floods,  and  although  the  work  already  in  still  stands,  considerable 
extension  is  needed  to  accomplish  the  object  of  the  improvement.  The 
estimates  have,  therefore,  been  revised  and  extended. 

Julyl,  1880,  amount  available $20,004  42 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40,004  42 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  Julyl,  1880 17,007  28 

July  1,  amount  available 22,997  14 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    60, 000  00 

(See  Appendix  S  8.) 

9.  Missouri  River  at  and  near  Saint  Joseph^  Missouri. — But  little  work 
^as  done  here  during  the  past  year,  the  violent  spring  floods  having  ren- 
dered the  operations  proposed  impossible.  Work  is  now  in  progress, 
however,  and  will  be  prosecuted  as  far  as  possible  with  the  fiinds  avail- 
able. Tne  works  already  constructed  have  stood  satisfEictorily,  t^e 
damage  by  ice  and  floods  being  small  and  easily  repaired.  The  estimate 
for  this  improvement  has  been  revised  and  extended. 

Julyl,  1880,  amount  available $21,155  61 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$41,155  61 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,832  34 

Julyl,  1881,  amount  available 27,923  27 
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Amount  (eAtimated)  reoaired  for  completion  of  existing  project $223, 000  00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30. 1683 .      90, 000  00 

(See  Appendix  S  9.) 

10.  yfissouri  River  at  BrownvilUj  Nebraslca. — Some  preliminary  work 
was  done  at  this  place  during  the  winter,  and  it  was  expected  to  do  con- 
siderable work  in  the  spring.  This,  however,  was  rendered  impossible 
by  the  general  inundation  accompanying  the  floods  of  that  season. 
Wwk  wfll  be  prosecuted  during  the  current  year  to  the  extent  of  the 
funds  available.  The  approximate  estimates  heretofore  submitted  have 
been  revised. 

Jttly  I,  1880,  amount  available $10,000  00 

Ainoimt  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,000  00 

July  L  1881,  amouni  oxpended  daring  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1, 1880 11,254  23 

Jnlyl,  1881,  amount  available 8,745  77 

AmouDt  (estimated)  required  for  conipletion  of  existing  project 353, 000  00 

iiDoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    80, 000  00 

(See  Appendix  S  10.) 

11.  Mi$$ouri  Riter  at  Ea$tpin%  lawd^  and  at  Nebraska  Oityj  Nebraska. — 
But  little  was  done  at  this  locality  during  the  past  year,  it  being  deemed 
advisable  to  defer  work  till  spring,  when  it  could  be  done  to  best  advan- 
tage. This  intention  was  frustrated  by  the  extreme  violence  of  the 
tiaoAA  which  prevailed  at  that  season,  and,  in  addition,  almost  all  the 
work  accomplished  in  previous  seasons  was  swept  away.  This  misfor- 
tune was  due  solely  to  the  incomplete  state  in  which  it  had  necessarily 
been  left  by  the  small  appropriations  under  which  the  work  had  been 
carried  on.  The  improvement  of  this  very  troublesome  piece  of  river 
win  be  impossible  unless  funds  are  made  available  in  larger  amounts. 
A  new  estimate  for  carrying  out  this  work  is  submitted  herewith. 

Jnlyl,  1880,  amount  available $14,618  IJO 

Amoont  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$34,618  20 

Joly  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstandiDg 
liabiUties  July  1, 1880 16,136  16 

Julyl,  1881,  amount  available 18,482  04 

Aaoont  (estimated)  required  for  completion  of  existing  project 500, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  S  11.) 

12.  M%s9(mr%  River  at  Plattsmauthy  Nebraska. — It  was  exx>ected  to  be- 
gin work  at  this  point  during  the  spring  of  1881,  but  the  excessive  floods 
Iffevented  this,  and  the  work  proposed  is  but  just  beginning.  It  will  be 
prosecuted  during  the  present  season  as  far  as  practicable.  The  estimate 
far  this  improvement  has  been  revised. 

Julyl,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10,000  00 

$20,000  00 

iitj  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lUbUitiee  July  1,1880 4,583  85 

Wyl,  1881,  amount  available 15,416  15 

Amount  (estimated)  required  for  completion  of  existing  project 214, 000  00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    70, 000  00 

(See  Appendix  S 12.) 
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13.  Missouri  River  at  Council  Bluffs j  lowa^  and  at  Omdka^  Nebraska. — 
The  work  done  here  during  the  past  season  consisted  mainly  in  repairs  to 
old  work.  The  works  of  channel  contraction  and  regulation  which  formed 
the  programme  of  the  spring's  operations  were  mostly  stopped  by  the 
excessive  floods,  but  will  be  carried  on  as  far  as  practicable  during  the 
present  season.  The  works  already  put  in  were  somewhat  damag^  by 
the  ice,  but  not  seriously.  The  impossibility  of  carrying  this  work  to 
completion  with  the  small  appropriations  heretofore  made  has  rendered 
a  revision  and  extension  of  the  estimates  necessary. 

July  1,1880,  amount  available $21,344  51 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$51,344  51 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,720  13 

July  1,1881,  amount  available 37,624  38 

Amount  (estimated)  required  for  completion  of  existing  project 260, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 

(See  Appendix  S  13.) 

14.  Missouri  River  at  Sioux  City^  Iowa. — ^It  was  proposed  last  year 
to  expend  the  current  appropriation  in  extending  the  work  already  done 
at  IMs  place,  mainly,  in  works  of  channel  contraction  and  regnlation. 
This  work,  which  should  have  been  done  during  the  spring  of  1881,  was 
entirely  stopped  by  the  violence  of  the  spring  floods.  Such  money  as 
remains  of  the  old  appropriation  and  the  new  one  made  for  the  current 
year  will  be  expended  in  this  work  during  the  present  season.  The 
work  put  in  here  in  previous  seasons  stands  well,  and  will  need  but  tri- 
fling repairs.  Estimates  are  submitted  for  extending  the  work  over  a 
greater  length  of  river,  which  is  deemed  absolutely  necessary  to  secure 
anything  like  a  stable  regimen  in  this  neighborhood. 

July  1, 1880,  amount  available $8,401  34 

Amount  received  sales  of  fuel  to  officers 1         34  87 

Amount  allotted  from  appropriation  for  survey  of  Missouri  River 
from  its  mouth  to  Sioux  City,  Iowa,  &c.,  act  approved  June 
14,1880 4,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 7, 000  00 

$19,436  21 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1, 1880 8,359  00 

July  1, 1881,  amount  available 11,0T7  21 

Amount  (estimated)  required  for  completion  of  existing  project 560, 000  00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1^^ .     100, 000  00 

(See  Appendix  814.) 

16.  Missouri  River  at  Vermillion^  Dakota. — It  was  proposed  last  year 
to  expend  the  current  appropriation  in  regulating  the  channel  in  the  im- 
mediate vicinity  of  the  town  of  Vermillion  and  in  protecting  the  banks  so 
to  as  prevent  a  cut-off  then  threatening.  It  was  intended  that  tiie  work 
should  be  done  during  the  spring  of  1881,  and  all  preparations  were  made 
with  that  end  in  view.  The  spring  movement  of  the  ice  was  accom- 
panied by  an  unprecedented  flood  which  inundated  the  whole  valley. 
The  cut-off  above  alluded  to  took  place^  and  such  extensive  changes 
were  made  that  a  complete  revision  of  the  plans  was  necessary,  and  the 
necessity  of  a  considerable  extension  of  the  work  became  evident.  Hie 
accompanying  estimate  is  for  tiie  new  project,  and  the  appropriations 
now  available  will  be  expended  in  prosecuting  it  as  ftr  as  jiessible. 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.    229 

July  1, 1880,  amount  available J10,002  15 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$25,002  15 

July  1, 1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1, 1880 5,417  01 

Julyl,  1881,  amount  available 19,585  14 

Amount  (estimated)  required  for  completion  of  existing  project 113, 000  00 

Amount  that  can  be  protitabiy  expended  in  fiscal  year  ending  June  30, 1883 .    70, 000  00 

(See  Appendix  S 15.) 

16.  Misaiouri  River,  hettceen  Kansas  City  and  the  mouth. — ^This  appro- 
priation will  be  devoted  to  snagging,  of  which  eight  months'  work  will 
be  accomplished.  The  accompanying  estimate  of  $375,000  refers  to  the 
general  improvement  of  that  portion  of  the  river  herein  referred  to  under 
the  general  plan  already  submitted.  (See  House  Ex.  Doc.  No.  92,  Forty- 
8ixl£  Congress,  third  session,  and  also  Appendix  S16.) 

Amount  appropriated  by  act  approved  Maroh  3, 1681  .^•«..  ••«• |35, 000  00 

July  1, 1881,  amount  available ; 35,000  00 

Amount  (estimatied)  required  fioor  coippletlon  of  exiating  pr^ect^...^ .^  3, 750, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883 .      800, 000  00 

(See  Appendix  816.) 

17.  Preliimnary  report  upon  fhe  genercA  improvement  of  ike  na/vigation 
of  the  Missouri  Biver.    (See  Appendix  S  17.) 

18.  Survey  of  the  Missouri  Biver^from  its  mouth  to  Bioux  0%,  Jotra, 
amd  to  Fort  Benton^  Montana. — ^Duiing  the  past  year  the  maps  of  the 
survey  of  Sioux  City,  Iowa,  were  about  completed,  and  their  reduction 
to  a  scale  suitable  for  publication  progressed  fairly.  Work  in  the  field 
was  much  delayed  by  the  early  winter  and  the  spring  floods.  The  line 
of  check  levels  is  nearly  completed  and  all  other  field  work  has  been 
closed  up. 

During  the  present  season  it  is  proposed  to  extend  the  survey  above 
Sionx  City  as  Jiar  as  possible  with  the  funds  available,  and  to  publish 
the  maps  of  the  survey  already  made.  Estimate  for  the  completion  of 
the  work  to  Fort  Benton  is  submitted  herewith. 

A  preliminary  report  on  the  general  improvement  of  the  river,  with 
plan  and  estimates  for  the  work  proposed,  from  Sioux  City  to  the  mouth, 
was  submitted  during  the  year  and  printed  as  House  Ex.  Doc.  Xo.  92, 
Forty  sixth  Congress,  third  session. 

July  1,  1880,  amount  available ' $30,151  82 

Amount  appropriated  by  act  approved  March  3, 1881, 30, 000  00 

$60, 151  82 

Amount  aUotted  for  protecting  work  done  on  the  Missouri  River 

at  or  near  Sioux  City,  Iowa  Tact  approved  June  14, 1680) 4, 000  00 

July  1,  18dl,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880, 22,360  27 

26,360  27 

July  1,  1881,  amount  available, 33,791  55 

Amount  (estimated)  required  for  completion  of  existing  project 105, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  50, 000  00 

(See  Appendix  S  18.) 

19.  Gasconade  River,  Missouri. — Work  was  begun  on  the  improvement 
of  this  stream  October  22, 1880,  and  was  continued  to  December  31, 
1880,  when  the  severe  weather  which  had  set  in  forced  the  party  from 
the  field,  guch  portions  of  the  river*  as  were  worked  over  were  quite 
thoroughly  cleared  of  snags  and  the  results  were  satisfactory. 
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As  soon  as  the  river  reaches  a  lower  stage,  work  will  be  resumed  and 
pushed  to  the  extent  of  the  funds  available. 

Julyl,  1880,  amount  available ^,000  00 

Amount  received  from  sales  of  fuel  to  officers 39  37 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000 

$15,039  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880. 3,969  87 

Julyl,  1881,  amount  available 11,069  50 

Amount  (estimated)  required  for  completion  of  existing  project 35,00000 

Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune  30, 1883.  35,000  00 

(Appendix  S  19.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Suter  was  charged  with  and  has  completed  the  following 
surveys: 

1.  Missouri  River^  at  Boonville^  Missouri.    (See  Appendix  .S  22.) 

2.  Missouri  River^  at  Yankton^  Dakota.    (See  Appendix  S  23.) 

3.  Missouri  River ^  at  Niobrara^  Nebraska.    (See  Appendix  S  24.) 

4.  Missouri  River ^  from  Tuque  Creek  to  1  mue  west  of  Oharrette  Creekj 
Warren  County^  Missouri.    (See  Appendix  S  26.) 

The  above  were  printed  as  House  Ex  Doc.  Ko.  89,  Forty-sixth  Con- 
gress, third  session. 

5.  Mouth  of  Grand  River  and  Missouri  River ^  at  Brumuicky  with  refereMS 
to  boat-landing  at  Brunswick^  Missouri.    (See  Appendix  S  26.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  be  has  been  charged  with  aod  is  engaged  upon  the  fol- 
lowing, the  results  of  which  will  be  duly  submitted  when  received: 

1.  Missouri  River ^  at  or  near  Arrow  Rook. 

2.  For  survey  of  Nishuahotam>a^  from  Hamburg^  Iowa,  to  its  junction 
toith  the  Missouri. 

IMPROVEMENT  OF  MISSOURI  RIVER,  ABOVE  MOUTH  OF  YELLOWSTONE- 
IMPROVEMENT  OF  YELLOWSTONE  RIVER. 

Officer  in  charge,  Capt.  Edward  Maguire,  Corps  of  Engineers. 

1.  Missouri  River j  above  mouth  of  Yellowstone^  Montana. — ^The  work  of 
improvement  was  carried  on  in  two  distinct  sections  of  the  river,  viz, 
above  the  Great  Falls  and  below  Benton. 

The  work  above  the  Falls  consisted  in  building  two  dams  at  Bear's 
Teeth  Shoal ;  in  clearing  a  channel  70  feet  wide  and  2  J  feet  deep  by  the 
removal  of  rock  from  Bear's  Teeth  Eapids ;  in  clearing  a  channel  100 
feet  wide  by  the  removal  of  rock  at  Lone  Pine  or  Half  Breed  Eapids. 

The  work  below  Benton  consisted  in  building  a  dam  at  McGarry's 
Bar  505  feet  long ;  in  building  a  new  dam  at  Dauphin's  Eapids  703  feet 
long ;  in  clearing  a  channel  100  feet  wide  and  5,100  feet  long  by  the 
removal  of  rock  at  Little  Dog  Eapids ;  in  removing  rock  near  the  head 
of  Dauphin's  Eapids ;  in  clearing  a  channel  100  feet  wide  and  2,000  feet 
long  by  the  removal  of  rock  at  Bear's  Eapids ;  in  building  at  Snake 
Point  a  dam  615  feet  long,  and  in  blasting  out  rock  in  the  channel  at  the 
same  point. 

The  survey  of  the  river  was  continued  from  Dauphin's  to  GfJlatin 
Eapids,  and  a  survey  made  of  Snake  Point. 

The  work  during  the  present  season  will  be  confiiied  to  that  portion 
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of  the  river  below  Benton.  A  dam  will  be  built  near  Trover's  Point : 
bowlders  \iill  be  removed  from  Buffalo  Shoals ;  the  works  at  Grand 
Island  will  be  repaired,  strengthened,  and  extended ;  Gallatin  Eapids 
will  be  cleared,  and  such  other  work  of  "  general  clearing  of  the  chan- 
nel^ as  can  be  accomplished.  The  work  already  done  has  benefited  the 
navigation  of  the  river.  There  were  23*  trips  made  above  Cow  Island 
after  August  1  last  season,  while  only  one  was  made  in  1877. 

Jttly  1, 1880,  amoimt  available $46,551  88 

Amoimt  appropriated  by  act  approved  March  3,  1881 40, 000  00 

$86,551  88 

July  1, 1881,  araoant  expended  daring  fiscal  year,  exclusive  of 

outstanding  Uabilitiee  July  1,  1880 34,196  65 

Julyl,  1881,  outstanding  liabilities 5,841  11 

40,037  76 

July  1, 1881,  amount  avaUable 46,514  12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1883.  150,000  00 
(See  Appendix  T  1.) 

2.  Yellowstone  River j  Montana  and  DaJcota, — The  work  of  improve- 
ment was  carried  on  by  two  parties.  One  operated  at  Buffalo  Bapids 
completing  the  work  at  that  place.  During  the  last  two  seasons  a  chan- 
nel 8,800  feet  long,  from  100  to  180  feet  wide,  and  from  3  to  5  feet  in 
depth  was  cleared.  The  slope  has  been  materially  reduced,  and  steam- 
boats now  seldom  use  a  line. 

The  second  party  worked  at  Baker's  and  Wolf  Bapids.  At  the  former 
place  the  channel  used  by  the  steamboats  was  cleared  to  a  depth  of  3 
feet  and  for  a  width  of  frx)m  120  to  180  feet  At  Wolf  Bapids  a  channel 
300  feet  long,  100  feet  wide,  and  3  feet  deep  was  cleared. 

At  all  of  th^se  points  the  work  done  has  materially  benefited  naviga- 
tion. A  large  quantity  of  rock  was  blown  down  into  deep  water.  The 
nature  of  the  material  of  which  the  ledges  were  formed  necessitated  a 
great  deal  of  drilling  and  much  blasting. 

The  work  during  the  present  season  will  consist  in  building  dams  just 
above  Buffalo  Bapids ;  near  Custer  Greek;  near  De  Bussy's  Bapids; 
near  the  town  of  Glendive  and  at  Beef  Slough,  and  In  removing  rock 
at  a  point  about  6  miles  bdow  Buffalo  Bapids,  at  a  point  about  14  miles 
bdow  Buffalo  Bapids^nd  at  Dead  Man's  Bapids,  and  in  completing  the 
work  at  Baker's  and  Wolf  Bapids.  * 

JoJy  1, 1880,  amonnt  available |29,423  13 

Aaoont  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$49,423  13 

JbIt  1,  18S1,  amount  exp^ndftd  durinjif  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  1880 16,937  55 

Jalyl,  18:31,  outstanding  liabilities 4,829  70 

21,767  25 

Jnly  1,  1881,  amount  available 27,655  88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1833..  100, 000  00 
(See  Appendix  T  2.) 

DIPROVEMBNT  OF  THE  NAViaATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEBN  SAINT  PAUL  AKD  THE  MOUTH  OF  THE  ILLINOIS,  INCLUD- 
I5G  IMPROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE 
POINTS — ^IMPROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS 
—DCPBOVBMENT  OF  CUIVRE  RIVER,  MISSOURI. 

Officer  in  charge,  Gapt.  A.  Mackenzie,  Oorps  of  Engineers. 

1.  Uj^per  Mississippi  River ^  operations  of  sna^g-boat^  dkc. — ^During  the 
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year  the  United  States  snag-boat  General  Barnard  was  employed  aa 
heretofore  in  removing  snags  and  other  obstructions,  and  in  making 
surveys  for  future  improvements. 

It  is  proposed  with  the  funds  now  available  to  continue  operations 
during  the  working  season  of  1881  in  the  same  manner  as  in  former 
years,  and  to  build  in  the  winter  a  light-draught  steamer  for  use  in  low- 
water  and  for  making  the  necessary  repairs  to  dams  and  shore  protec- 
tions already  constructed. 

The  officer  in  charge  submits  an  estimate  of  $30,000  for  running  the 
boats  and  making  repairs  during  the  fiscal  year  ending  June  30, 1883, 
which  amount  cannot  be  materiiSly  reduced  without  seriously  impairing 
their  usefulness. 

July  1, 1880,  amount  available >. $11,840  52 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$36,840  52 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outet-andiug  ^ 

liabilities  July  1, 1880 6,493  93 

Julyl,  1881,  amount  available «^ 28,346  59 

Amount  that  can  be  profitably  expended  in  fisoal  year  ending  Jmie  39, 168B.  90, 000  00 
(See  Appendix  U 1.) 

2.  Mississippi  Biverfrom  Saint  Paul  to  ike  Pes  Minne$  JgyMg^— Boring 
tiie  year  the  work  of  improvement  was  carried  on  in  the  oonstroetion  of 
brush  and  stone  dams  and  shore  protections  at  Nininger  Slough,  Bed- 
wing,  Wabafiha^  Beef  Slough,  Pomme  de  Terre  Slough,  Bollingstone, 
Winona,  Gassville  Slough.  Guttenberg,  Bush  Chute,  and  Shokokim 
Slough,  in  dredging  chiseled  rock  at  Horse  Island,  and  in  dredging 
sand,  clay,  and  bowlders  at  Keithsburg.  It  is  proposed  to  employ  the 
funds  now  available  in  continuing  improvements  between.  Saint  Paul 
and  Hastings,  at  Seed's  Landing  between  Chimney  Bock  and  Winona, 
in  vicinity  of  La  Crosse,  at  Cassville  Slough,  Bush  Chute,  and  Shokokon 
Slough,  and  in  the  completion  of  dredging  at  Keithsburg. 

The  officer  in  charge  recommends  an  appropriation  of  $750,000  for 
continuiug  the  improvement  of  the  Mississippi  Biver  between  Saint  Paul 
and  Des  Moines  Bapids,  for  the  fiscal  year  ending  June  30, 1883. 

The  work  of  former  years  has  been  productive  of  the  best  results,  and 
the  government  now  being  provided^  with  4  complete  equipments  of  its 
own  in  the  way  of  steamboats,  barges,  &c.,  will  be  able  to  expend  to 
great  advantage  and  very  economic^y  the  amount  asked  for. 

July  1,  1880,  amount  available $173,600  05 

Received  from  sale  of  fuel 18  66 

Amount  appropriated  by  act  approved  March  3,  1881 200, 000  00 

$373,618  71 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  18^ 128,755  12 

July  1,  1881,  outstanding  liabilities 754  91 

129,510  03 

July  1,  1881,  amount  available 244,108  68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    750, 000  00 
(See  Appendix  U  2.) 

3.  Mississippi  River  from  Des  Moines  Rapids  to  Diouth  of  Illinois 
River. — During  the  year  works  of  improvement  by  means  of  brush  and 
stone  dams  and  shore  protections  were  carried  on  at  Gilbert's  Island, 
Denmark  Island,  Gregory's  Landing,  and  Westport  Chute. 

It  is  proposed  with  the  funds  now  available  to  continue  work  at  Gil- 
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berths  Island  and  Denmark  Island,  to  raise  and  strengthen  the  dams  at 
Canton  and  Smooths  Chute,  and  to  inaagurate  work  between  Canton 
and  La  Grange,  and  at  such  other  points  as  the  coming  low-water  may 
show  to  be  most  in  need  of  improvement. 

The  officer  in  charge  recommends  an  appropriation  of  $500,000  for 
continuing  the  improvement  of  the  Mississippi  Eiver  between  Des 
Moines  Kapids  and  the  mouth  of  Illinois  Eiver  for  the  fiscal  year  ending 
June  30, 1883.  The  work  of  foi^mer  years  has  b6en  productive  of  good 
results,  and  the  government,  which  is  now  provided  with  a  complete 
equipment  of  its  own,  will  be  able  to  expend  to  great  advantage  the 
amount  asked  for. 

July  1,  1880,  amonnt  available $102,545  48 

Received  from  sale  of  fuel 70  14 

Amonnt  appropriated  by  act  approved  March  3, 1881 175, 000  00 

»2r7,615  62 

July  1, 1881,  amoant  eS:pended  daring  fiscal  year,  exclasive 

ofoatstandingliabiUtiesJaly  1,1880 92,6d2  38 

July  1,  1681,  outstanding  liabilities ^.. 765  27 

»8,3W«5 

Jnly  1, 1881,  amonnt  available ^.^^^^^.^  .a***,  .^.^...m^. .  ....•...^.^«.».    184, 217  97 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888 .    500, 000  OO 
(See  Appendix  U  3.) 

4.  Bemoving  sand-bar  in  Missimjfpi  River  opposite  Guttenbergy  Iowa. — 
The  work  of  the  past  season  consisted  in  the  commencement  of  a  dam 
of  brush  and  stone  to  close  Swift  Slough,  in  the  expectation  that  the  con- 
traction of  water-way  would  cause  Sufficient  scour  on  the  bar  in  front  of 
the  town  to  remedy  the  present  difficulties.  The  sum  now  available  being 
sufficient  for  the  completion  of  this  work,  no  further  appropriation  is 
asked  for. 

Amoant  appropriated  by  act  approved  March  3,  1881 |5,000  00 

Jnly  1,  1881,  amoant  available 5,000  00 

(See  Appendix  U  4.) 

5.  Removal  of  bar  in  Mississippi  River  opposite  Dvbwque^  Iowa. — ^N'o 
work  was  done  during  the  past  year  at  this  locality.  The  work  hereto- 
fore accomplished  consisted  in  the  removal  by  dredging  of  a  large  por- 
tion of  the  bar  in  front  of  the  Dubuque  Wharf,  thereby  affording  ample 
depth  of  water  at  all  stages  of  the  river.  It  was  expected  that  auxiliary 
spur-dams  would  be  needed,  extending  from  the  Illinois  shore,  to  keep 
the  current  on  the  Dubuque  side,  but  as  yet  the  bar  shows  no  tendency 
to  reform,  and  until  such  tendency  is  manifest,  it  is  proposed  to  do  no 
further  work.  As  the  balance  now  available  will  be  sufficient  for  the 
fiscal  year  ending  June  30, 1883,  no  appropriation  is  asked  for,  for  that 
period. 

Julyl,  1880,  amount  available f7,000  63 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$12,000  63 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 23  52 

July  1,  1881,  amount  available 11,977  11 

Amoant  (estimated)  required  for  completion  of  existing  project 9, 770  03 

(See  Appendix  U  5.) 

6.  Rock  Island  Rapids^  Mississippi  River. — During  the  past  year  sur- 
veys of  the  various  cuts  through  the  rocky  chains  were  made,  with  a 
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view  to  determining  the  location  of  patches  of  rock  or  bowlders  that 
still  remain  in  the  channel.  ExpeHmental  buoys,  for  the  benefit  of  navi- 
gators, were  placed  at  many  points,  and  a  small  steam-laanch  was  built 
for  the  purpose  of  caring  for  them  in  the  future  and  replacing  them  when 
disturbed.  As  the  funds  now  available  will  be  sufficient  to  complete  the 
original  project,  no  further  appropriation  is  asked  for. 

Jnly  1,  1880,  amount  ayailable |9,434  21 

Amoant  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$17.434  21, 

July  1,  1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  lB8(f ....l 6,223  65 

July  1,  1881,  amount  avaUable 11,210  56 

(See  Appendix  U  6.) 

7.  Harbor  at  Rock  Island^  IlUnois. — During  the  pa^t  year  considerable 
dredging  was  done  along  the  steamboat  lanaings,  and  several  cuts  were 
made  tlu>ough  the  bar  for  the  purpose  of  turning  the  current  towards 
the  Illinois  shore  and  keeping  the  wharf  free  from  deposits.  Owing  to 
scarcity  of  dredges,  it  will  only  be  possible  during  the  present  year  to 
perform  a  small  amount  of  dredging  at  the  wharf.    . 

The  funds  now  available  being  sufficient  for  the  fiscal  year  ending  June 
30, 1883,  no  appropriation  is  asked  for. 

July  1, 1880,  amount  available $6,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$12,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,255  15 

July  1,  1881,  outstanding  liabilities 385  23 

4,640  38 

July  1,  1881,  amount  available 7, 359  62 

Amount  (estimated)  required  for  completion  of  dxisting  project 14, 759  15 

(See  Appendix  U  7.) 

8.  Missmippi  River  at  Andaltisiaj  IlUnois. — ^The  object  of  this  improve- 
ment  is,  by  the  construction  of  several  dams  and  shore  protections,  to 
open  up  and  maintain  a  good  landing  for  steamboats  at  aU  stages  of  the 
river  at  this  point.  ]N^o  work  has  yet  been  done.  The  amount  asked 
for,  $12,000,  is  to  be  applied  to  the  completion  of  the  improvement. 

Amount  appropriated  by  act  approved  March  3,  1881 $6, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1{?80 39  55 

July  1,  1881,  amount  available i 5,960  45 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  12, 000  00 

(See  Appendix  U  8.) 

9.  Harbor  at  Muscatine^  Iowa, — ^Dredging  along  the  wharf  and  in  front 
of  the  city  was  continued  during  the  past  year,  and  the  funds  available 
will  be  applied  in  the  same  manner  during  present  season.  Until  the 
main  channel  of  the  river  changes  from  the  Illinois  to  the  Iowa  side,  as  it 
now  shows  indications  of  doing,  so  that  the  Illinois  chute  may  be  closed 
up,  occasional  dredging  will  be  needed  in  Muscatine  Harbor,  as  the 
dredged  areas  fill  up  considerably  from  year  to  year. 

The  officer  in  charge  estimates  that  65,000  can  be  profitably  spent 
during  fiscal  year  ending  June  30, 1883. 
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July  1,1880,  amount  available $7,500  00 

Amoont  appropriated  by  act  approved  March  3, 1881 2, 500  00 

810,000  00 

JdIj  1, 1881,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
lUbilitie*  July  1,  1880 5,643  51 

July  1, 1881,  amount  available 4, 356  49 

Amount  (estimated )  required  for  completion  of  existing  project 1, 750  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      5, 000  00 

(See  Appendix  U  9.) 

10.  Rush  Chute  and  Harbor  at  Burlington^  Iowa. — ^£>uring  the  past 
year  Rush  Chute  Dam  was  raised  to  a  height  of  4  feet  above  low-water 
and  considerably  strengthened.  Considerable  shore  protection  was  laid 
on  the  west  side  of  Eush  Island  and  on  the  east  side  of  the  little  island 
in  the  chute,  and  large  quantities  of  material  have  been  collected  to  be 
used  in  continuing  the  work.  As  this  work  will  hereafter  be  carried  on 
nnder  appropriation  for  *' improving  Mississippi  Eiver  from  Saint  Paul 
to  Des  Moines  Bapids,''  no  further  special  appropriation  is  asked  for. 

Jnly  1, 1880,  amount  available ^12,651  71 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 12,651  71 

(See  Appendix  U  10.) 

11.  Harbor  at  Fort  Madison^  Iowa. — No  work  was  done  during  past 
year,  there  being  no  funds  available.  The  project  for  work  of  the  present 
year  has  not  been  presented,  it  being  deemed  advisable  to  await  the  sub- 
sidence of  high-water  before  making  the  necessary  examinations.  To 
complete  the  original  project  the  sum  of  $6,086.87  is  asked  for  for  the 
ftscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3,  1881 $2, 500  00 

July  1, 1881,  amount  available 2,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 086  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1883.    6, 100  00 

(See  Appendix  U  11.) 

12.  Mississippi  River  near  Alexandria,  Missouri. — ^The  project  for  this 
work  proposes  to  deepen  to  5  feet  the  water  on  the  bar  known  as  the 
Warsaw  Crossing  by  the  construction  of  several  wing-dams.  During 
the  past  year  a  dam  was  built  from  the  Missouri  shore  a  short  distance 
above  Alexandria,  extending  910  feet  into  the  river  and  raised  to  an 
elevation  of  4  feet  at  low- water.  A  second  dam  was  begun  2,000  feet 
above,  and  it  is  proposed  with  the  funds  now  available  to  complete  this 
dam  during  the  present  season.  To  complete  the  improvement  under 
the  original  project  the  sum  of  $14,945  is  asked  for  for  the  fiscal  year  end- 
ing June  30,  1883. 

July  1, 1880.  amount  available $10,000  00 

Amount  appropriated  bv  act  approved  March  3,  1881 6, 000  00 

__  ^16,000  00 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiee  Jul>  1,1880 10,035  85 

Jttly  1, 1881,  amount  available 1 5,964  15 

Amonnt  (estimated)  required  for  completion  of  existing  project ,.     14, 945  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 

(See  Appendix  U  12.) 

13.  Improvement  of  navigation  of  Mississippi  River  at  Quincy.  Illinois. — 
1^  origmal  project  contemplatea  the  improvement  of  the  bad  bar  in  the 
nver  in  firont  of  the  city  and  the  construction  of  an  ice  harbor  by  dredg- 
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ing  out  the  accumulated  deposits  in  Quincy  Bay.  The  river  bar  was 
thoroughly  improved  in  1879  by  the  construction  of  a  wing-dam  from 
the  Missouri  shore.  During  the  past  year  dredging  was  continued  in 
Quincy  Bay,  and  a  dam  was  begun  to  close  Squaw  Chute  and  thereby 
prevent  the  washing  of  sand  from  the  main  river  through  the  chute  into 
the  lower  end  of  the  bay.  With  the  funds  available  dredging  will  be 
continued  in  the  bay,  and  it  is  also  proposed  to  do  some  special  dredg- 
ing and  piling  at  the  lower  end  of  the  bay  at  the  site  of  the  government 
depot,  in  order  to  prepare  a  safe  winter  harbor  for  the  use  of  public 
boats  and  barges. 

As  the  work  of  improving  the  bay,  which  is  most  important  as  an  ice 
harbor,  will  hereafter  be  carried  on  under  the  appropriation  for  ^<im- 

£  roving  Quincy  Bay,''  no  further  appropriation  is  asked  for  under  this 
ead. 

•Jolyl,  1880,  amount  avaUable ^. ^* t25,252  72 

July  1,  1881,  amount  expended  during  fiscal  year,  ezolusiye  of 

outstanding  liabilities  July  1, 1880 ^ ^....  $4,375  44 

July  1, 1881,  outstanding  liabilities 292  58 

4.668  02 

July  1, 1881,  amount  available ^•«^.«..^^    20,584  70 

(See  Appendix  U  13.) 

14.  Quincy  Bay^  Illinois, — ^The  original  project  fbr  this  work,  which  in- 
cluded also  the  construction  of  4  dams  in  the  Mississippi  Eiver,  was  pre- 
sented in  1879,  and  contemplated  the  expenditure  of  $224,000.  The 
work  proposed  was  the  dredging  of  about  700,000  cubic  yards  of  material, 
some  shore  protections,  &c.,  in  order  to  aftbrd  a  large  and  safe  winter 
harbor  capable  of  accommodating  all  the  vessels  that  may  seek  refuge 
there. 

The  amount  expended  to  date  on  this  project,  under  head  of  '^Improv- 
ing navigation  of  Mississippi  Biver  at  Quincy,  111.,''  is  $24,415.25. 
Under  the  present  appropriation  of  March  3, 1881,  which  is  the  initial 
one  under  the  title  "Improving  Quincy  Bay,''  it  is  proposed  to  continue 
dredging  at  such  various  points  in  the  bay  as  may  seem  most  advanta- 
geous. For  further  dredging,  and  to  build  a  dredge  for  use  at  this 
point  and  other  localities,  an  appropriation  of  $50,000  is  asked  for  by 
the  officer  in  charge  for  the  fiscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3, 1881 $10, 000  00 

July  1,  IHbl,  amount  available 10,000  00 

Amount  (estUnated)  required  for  completion  of  existing  project 169, 109  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  U  14.) 

15.  Mississippi  Biver^  at  Hannibal^  Missouri. — ^The  original  project  for 
this  work  submitted  in  January,  1880,  contemplated  Sie  removal  by 
dredging  of  large  gravel  and  mud  bars  in  front  of  Hannibal,  and  the 
construction  of  two  spur-dams  and  one  closing-dam  on  the  Illinois  side, 
to  confine  the  channel  to  the  Missouri  shore  and  prevent  the  bars  from 
reforming.  The  estimate  for  performing  this  work  is  $60,000,  and 
$24,900.61  have  already  been  expended.  During  the  past  year  much 
work  was  accomplished,  which  has  already  been  productive  of  much 
benefit  in  &pening  up  several  hundred  additional  feet  of  wharf  and  de- 
veloping a  strong  current  along  the  Missouri  shore.  Hie  work  con- 
sisted of  dredging  some  54,000  yards  of  gravel  and  sand,  the  construc- 
tion of  a  closing-dam  from  Glasscox  Island  to  the  Illinois  shore,  and  the 
foundation  of  one  of  the  wing-dams.    With  the  funds  available  it  is 
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proposed  to  continae  work  under  the  original  project,  to  complete  which 
the  sum  of  $15,000  is  asked  for  for  the  fiscal  year  ending  June  30, 1883. 

Jnlj  1, 1880,  amount  available $25,000  00 

AnioaQt  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$45,000  00 

July  1, 1881,  amount  esT>ended  during  fiscal  year,  exclusive  of  outstanding 
liibilities  July  1,  1880 - 24,906  61 

Jnly  1,1881,  amount  available 20,093  39 

Amoant  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S3 .     15, 000  00 

(See  Appendix  TJ 15.) 

16.  Mi$9%s$ippi  BiveVy  at  Louisiana^  Missouri. — ^The  original  project 
contemplates  the  improvement  of  the  channel  of  the  river  in  vicinity  of 
Lomsiana^  so  as  to  afford  6  feet  at  low-water,  by  the  constmction  of  sev- 
eral dams  and  shore  protections,  the  estimate  for  which  is  $55,000. 

Under  the  initial  appropriation  of  March  3,  1881^  of  $10,000,  work 
has  been  commenced  on  a  spnr-dam  extending  from  the  Illinois  shore 
nearly  opposite  the  steamboat  landing^  and  it  is  expected  that  the  fands 
available  will  be  sufficient  to  complete  it  for  about  1,200  feet  of  its  length. 

The  officer  in  charge  asks  for  an  appropriation  of  $45,000  to  complete 
the  improvement  for  the  fiscal  year  ending  June  30, 1883. 

Amoont  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabUitiesJuly  1,  1880 48  38 

July  1, 1881,  amount  available 9,951  62 

Amoimt  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Aaioont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    45, 000  00 

(See  Appendix  TJ  16.) 

17.  Galena  Biver  a/nd  Harbor ,  Illinois. — ^The  original  project  for  this 
work,  at  an  estimated  cost  of  $400,000,  contemplated  extensive  dredg- 
ing in  (>alena  River  and  Harbor,  so  as  to  afford  a  channel  of  a  minimum 
depth  of  6  feet  at  low- wafer  from  Gralena  to  the  mouth  of  the  river. 
The  sum  of  $49,588  has  already  been  expended  in  prosecuting  this  work. 
IhuiDg  the  past  year  7,843  cubic  yards  of  material  were  removed  by 
dredge,  making  the  total  quantity  to  date  225,395  cubic  yards.  With 
the  fonds  available  dredging  will  be  prosecuted  as  heretofore.  The  re- 
sult thus  far  is  the  opening  of  a  channel  from  30  to  100  feet  wide  and 
from  3^  to  6  feet  in  depth,  at  low- water,  from  the  mouth  to  within  about 
2,000  feet  of  Galena,  ana  also  extensive  improvement  in  the  harbor 
itselt 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  fiscal 
year  ending  June  30, 1883. 

July  1, 18^,  amount  available $15,642  95 

Amount  appropriated  by  act  approved  March  3,  1881 12,000  00 

^,642  95 

July  1  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Habilities  July  1, 1880 11,230  85 

Wy,  1881,  amount  avaUable '  16,412  10 

Aaooat  (estimated)  reouired  for  completion  of  existing  project 334, 000  00 

Aaoniit  that  ean  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 . .    50, 000  00 

(See  Appendix  TJ  17.) 

18.  Cmmre  Biver j  Missowri,— The  original  prqject  for  this  work,  at  an 
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estimated  cost  of  $30,000,  contemplated  the  improvement  of  Cuivre 
Eiver  and  Cuivre  Slough,  from  its  junction  with  the  Mississippi  Biver 
to  Chain  of  Eocks,  about  16J  miles,  so  as  to  give  at  extreme  low- water 
a  depth  of  at  least  2  feet.  The  work  consisted  of  dredging  a  channel 
through  7  bars,  building  a  dam  across  the  lower  part  of  Cuivre  Slough, 
and  removing  snags,  wrecks,  and  impending  trees.  The  sum  of  $6,627 
has  already  been  expended.  The  work  of  the  past  year  consisted  in 
dredging  a  channel  80  feet  wide  through  Shelton  Bar,  the  worst  in  the 
river,  a  channel  60  feet  wide  through  Morrison's  Bar,  and  considerable 
work  at  Seed  Tick  Island.  Nearly  all  of  the  snags  and  impending  trees 
have  also  been  removed. 

To  complete  the  improvement  the  sum  of  $23,000  will  be  required  for 
the  fiscal  year  ending  June  30, 1883. 

Jtdy  1, 1880,  amount  available |2,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

17,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1. 1880 6,371  46 

July  1, 1881,  outstanding  liabihties 256  04 

6,627  50 

July  1, 1881,  amount  available.... 372  50 

Amount  (estimated)  reouired  for  completion  of  existing  project 23, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    23, 000  00 

(See  Appendix  U  18.) 

EXAMINATIONS  AND  STJBVEYS  FOR  IMPB07SMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  Jane 
14, 1880,  Captain  Mackenzie  was  charged  with  the  following  surveys: 

1.  Mississippi  River^  at  Andalusia^  Illinois.    (See  appendix  XT  8.) 

2.  Mississippi  River y  at  Louisiana^  Missouri.    (See  appendix  U  16.) 
The  results  of  these  surveys  were  submitted  to  Congress  and  printed 

as  House  Ex.  Doc.  "So.  37,  Forty-sixth  Congress,  third  session. 

And  to  comply  with  provisions  of  river  and  harbor  act  of  March  3, 
1881,  the  same  officer  is  charged  with  survey  for  harbor  ofrrfuge  in  Lake 
P^ny  at  Stockholm^  Wisconsin,  and  Lake  City,  Minnesota. 

The  results  of  this  survey  will  be  duly  submitted  when  received. 

TEST  OF  THE  ADAMS  FLUME. 

Preliminary  arrangements  for  making  a  practical  test  of  the  flume 
invented  by  Mr.  M.  J.  Adams,  for  which  $20,000  of  the  appropriation 
by  act  of  March  3, 1879,  for  improving  Mississippi  Eiver  from  Saint  Paul 
to  Des  Moines  Bapids  has  been  set  apart  in  compliance  with  the  terms 
of  the  act,  have  been  in  progress  during  the  year  under  the  sui)ervision' 
and  direction  of  the  inventor. 

The  expenditure  for  these  preliminary  arrangements  to  the  close  of 
the  fiscal  year  was  $5,772,  and  there  remained  at  tha;t  time  for  comple- 
tion of  the  test  $14,228. 

IMPROVEMENT    OF    THE    DES    MOINES    BAPIDS    OF    THE    MISSISSIPPI 
BIVEE  AND  OPERATING  THE  CANAL. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers. 

The  present  project  for  this  improvement  was  adopted  July  19, 1867. 
the  object  being  to  secure  a  channel  over  the  rapids  navigable  at  all 
times,  with  5  feet  deptii  at  extreme  low-water  stage  of  the  river.    TMs 
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has  been  essentially  secured  by  the  construction  of  a  canal  along  the 
we«t  river  bank,  from  the  city  of  Keokuk,  Iowa,  to  the  village  of  Nash- 
ville. Iowa,  a  distance  of  7.6  miles,  and  open  cuts  through  the  chains  and 
patches  of  rock  from  Nashville  to  Montrose,  Iowa,  a  distance  of  about 
3.5  miles.  The  canal  is  300  feet  wide,  with  the  exception  of  a  little  less 
than  2  miles  of  its  length,  which  is  250  feet  wide.  The  open  cuts  when 
fimshed  are  to  be  200  teet  wide. 

The  natural  channel  over  the  rapids  was  extremely  narrow,  crooked, 
and  difficult  to  navigate  even  at  medium  stages  of  water,  and  was  utterly 
impassable  at  extreme  low-water  for  boats  of  ordinary  size;  and  even 
hmiber  rafts  were  often  broken  up  and  a  large  part  of  them  lost  in  making 
the  passage.  The  amount  expended  to  June  30. 1881,  is  $4,321,485.17 
for  construction  of  improvement,  and  $152,282.83  tor  operating  ana  main- 
taining the  canal  since  the  opening,  August  22, 1877,  and  has  resulted 
m  essentially  completing  the  canal  and  making  a  fairly  passable  channel 
above  the  canal.  The  balance  of  the  amount  appropriated  up  to  date, 
149,732.08,  and  the  amount  asked  for,  $85,000,  are  to  be  applied  to  the 
completion  of  the  improvement. 

July  1,1880,  amonnt  available • |65,106  50 

Amoimt  appropriated  by  act  approved  March  3, 1881 25, 000  00 

Amoant  recelT^  by  pablio  sales 306  62 

J90,413  12 

Jvly  1, 1881,  amoimt  exx>ended  during  flsoal  year,  exclusive  of 

ontstanding  Uabihties  July  1,  1880 40,562  62 

July  1, 1881,  outstanding  liabihties 2,899  14 

43,461  76 

July  1, 1881,  amount  available 46,951  36 

Amount  (estimated)  required  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    85, 000  00 

(See  Appendix  V.) 

PEESEBVATION  OP  THE  PALLS  OP  SAINT  ANTHONY  AND  IMPEOTBMENT 
OP  THE  MISSISSIPPI  ABOVE  THE  PALLS — IMPBOVEMENT  OF  CHIP- 
PEWA AND  SAINT  CBOIX  BIVEBS,  WISCONSIN,  AND  OP  MINNESOTA 
BITBB  AND  BED  BIYEB  OP  THE  NOETH,  MINNESOTA  AND  DAKOTA 
— BESEBYOIBS  AT  THE  SOTJBCES  OP  THE  MISSISSIPPI— CONSTEUC- 
nON  OP  DAM  AT  LAKE  WINNEBIOOSHISH. 

Officer  in  charge,  Oapt.  0.  J.  Allen,  Corps  of  Engineers. 

1.  Preservation  of  Falls  of  Saint  Anthony. — ^The  work  dnring  the  fiscal 
year  has  consisted  in  repairs  to  the  apron  and  the  construction  of  crib 
wd  other  timber  work  to  protect  the  ledge  on  the  east  side  of  the  apron 
and  the  foot  of  the  log  sluice  from  destruction  by  the  action  of  the  floods 
which  are  confined  to  a  water-way  of  discharge  of  less  than  500  feet  in 
▼idth  at  the  apron.    The  details  are  stated  in  Appendix  W  1. 

The  original  plan  for  the  preservation  of  the  falls  has  been  carried 
oat:  still  the  work  requires  protection  and  constant  care. 

The  sum  of  $50,000  should  be  available  in  order  to  meet  accidents 
liable  to  occur. 

The  amount  expended  for  this  improvement  to  June  30,  1881,  is 
te64,987.84. 

Gcmgress,  by  act  of  March  3, 1881,  appropriated  for — 

BeptiiB  ftod  oontisgencies  of  pnblic  works  at  Saint  Anthony's  Falls,  Minnesota : 
T»  nieet  repairs  necessary,  present  and  piospectiye.  tifteen  thousand  doUars^  which 
Aan  be  available  immediately  after  the  passage  of  this  act. 

As  soon  as  possible  after  the  ftinds  were  made  available,  steps  were 
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taken  to  commence  work  of  strengthening  the  toe  of  the  apron ;  bat 
before  it  could  be  commenced  the  ice  moved,  and  the  water  attained  a 
stage  too  high  to  admit  of  anything  being  done  before  the  advent  of  low- 
water,  when  full  examinations  can  be  made,  plans  developed,  and  the 
work  of  strengthening  the  apron  commenced. 

July  1,  1880,  amount  available $10,444  35 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

125,444  35 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880. 10,291  33 

July  1,  1881,  outstanding  liabilities 140  86 

10,432  19 

July  1,  1881,  amount  available 15,012  16 

Amount  f  estimated)  required  for  completion  of  existing  project 159, 726  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      50, 000  00 

(See  Appendix  W  1.) 

2.  Mississippi  River  above  the  Falls  of  Saint  Anthony j  Minnesota. — ^The 
ivork  has  principally  consisted  in  the  removal  of  bowlders  from  the  chan- 
nel, construction  of  wing-dams  and  removal  of  snags  and  leaning  trees 
between  Aitken  and  Grand.  Bapids,  north  of  the  line  of  the  Northern 
Pacific  Eailroad.  The  stretch  of  river  worked  over  was  about  100  miles, 
-of  which  40  miles  were  quite  effectually  cleared.  Before  any  work  was 
done  navigation  by  steamer  and  flat-boats  was  difficult  and  precarious 
on  account  of  the  obstructions  and  rapids.  The  commerce  of  this  por- 
tion of  the  stream  has  consisted  in  carrying  supplies  to  the  lumber  camps 
and  agencies,  and  the  transportation  of  lumbermen  from  Aitken  on  the 
line  of  railroad.  Under  the  head  of  improvement  of  the  Mississippi 
Eiver  above  the  Palls  of  Saint  Anthony,  two  stretches  of  river  have  b^n 
.separately  considered ;  viz,  from  Minneapolis  to  Saint  Cloud,  the  cost  of 
improvement  of  which,  by  the  removal  of  obstructions  and  construction 
of  wing-dams,  was  placed  at  $144,667.50;  and  the  stretch  from  Conrad's 
Shoals  (35  miles  below  Br^nerd)  to  Grand  Bapids,  the  estimated  cost 
of  improving  which,  by  the  same  methods,  was  placed  at  $54,127.50. 

An  appropriation  of  $20,000  following  the  adoption  of  the  project  for 
the  reach  between  Minneapolis  and  Saint  Cloud  was  made  by  act  of 
August  14, 1876,  and  expended  between  that  date  and  1879,  since  which 
time  no  work  has  been  done.  There  is,  practically,  no  navigation  upon 
this  piece  of  river.  Should  Congress,  however,  order  the  continuance 
of  this  particular  work,  the  sum  of  $40,000  can  be  expended  during  the 
fiscal  year  ending  June  30, 1883. 

With  the  appropriation  of  $15,000  for  the  Mississippi  above  the  falls 
by  act  of  June  14, 1880,  work  was  commenced  between  Aitken  and  Grand 
Bapids  (on  the  stretch  between  Conrad's  Shoals  and  Grand  Bapids)  as 
noted  above.  The  improvement  thus  far  has  been  of  benefit  and  has 
resulted  in  the  building  of  two  new  steamers  to  ply,  one  between  Aitken 
and  Grand  Bapids,  in  addition  to  the  steamer  now  running,  and  one  to 
ply  between  Pokegama  Falls  and  the  lumber  camps  and  agencies  above. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  the  river  above  the 
falls.  With  this  sum  and  tbe  balance  of  funds  remaining  from  previous 
appropriations  it  is  proposed  to  continue  the  work  of  improvement  as 
begun,  and  to  remove  some  bowlders  from  the  stream  above  Grand 
Bapids,  doubling  the  force  employed  last  season. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year, 
-ending  Jane  30, 1883,  upon  the  river  above  Brainerd  in  removal  of  ob« 
.  stroctions,  conBtimction  of  wing^dams,  &c 
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There  has  been  expended  to  Jane  30, 1881,  between  Minneapolis  and 
SftiDt  Cloud  $45,000;  between  Conrad's  Shoals  and  Orand  Bapids 
t8,057.96,  making  a  total  of  $53,057.96. 

Joly  1, 1880,  amount  available $16,240  38 

Anoont  appropriated  by  act  approved  March  3,  1881 10, 000  00 

*26,240  38 

July  1, 1881,  amoant  ex]>ended  during  fiscal  year,  exclusive  of 

ootBUnding  liabilities  July  1.  1880 8,233  74 

July  1,  18t^l,  outstanding  liabilities 1,064  60 

9,298  34 

July  1, 1881,  amount  available 16,942  04 

AmoDDt  (estimated)  required  for  completion  of  existing  project 124, 667  50 

Amoaot  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1883 .    40, 000  00 

(See  Appendix  W  2.) 

3.  Construction  of  Lock  and  Dam  on  Mississippi  River  at  Meeker^s 
hhnd,  Minnesota. — The  present  project  is  given  in  the  report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1874,  and  based 
upon  the  results  of  a  survey  made  during  that  year.  The  object  of  the 
improvement :  to  connect  with  the  improvement  of  the  Mississippi  be- 
low Saint  Paul  so  as  to  secure  steamboat  navigation  up  to  the  Falls  of 
Saint  Anthony. 

The  improvement  of  the  Mississippi  River  above  the  Falls  of  Saint 
Anthony  and  from  Saint  Paul  to  the  Oulf  of  Mexico  has  been  adopted 
by  Congress,  but  no  appropriations  have  been  made  for  improving  the 
itream  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
it  Meeker's  Island. 

The  cost  of  lock  and  dam  as  estimated  in  the  report  above  referred 
to  is: 

MasoDry  lock,  300  feet  long,  80  feet  wide,  with  lift  of  17  feet,  about $630,261  46 

Timber  dam 291,860  00 

Total  cost  of  improvement 922,121  46 

Congress,  by  act  approved  July  23, 1868,  made  a  grant  of  200,000 
acres  of  pnolic  lands  to  the  State  of  Minnesota  to  aid  the  State  in  con- 
Btmeting  the  lock  and  dam  in  accordance  with  plan  and  estimate  pre- 
Tkmsly  submitted. 

The  act  of  March  3, 1873,  appropriated: 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River,  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars:  Provided^  That  all  rights  and  claims  in  and  to  the  land-grant  made 
to  the  State  of  Minnesota  for  the  above  work,  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States 
Wfore  any  of  this  appropriation  is  expended. 

No  work  has  as  yet  been  done,  the  appropriation  not  being  available, 
u  the  parties  holding  the  latid-grant  have  not  made  the  required  relin- 
qai^hment. 

Until  the  land-grant  above  referred  to  is  relinquished  to  the  United 
States,  no  appropriation  will  be  asked  for  this  work  unless  otherwise 
ordered  by  Congress. 

Jnlyl.l8Hl, amount  available $25,000  00 

ittoQnt  (r^imated)  required  for  completi(n  of  existing  project 922, 121  46 

\8ee  Api)endix  W  3.) 

4.  Chippewa  Rivetj  Wisconsin. — The  original  project  for  the  improve- 

16  E 
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ment  of  this  stream  from  the  mouth  to  Eaa-Claire  was  adopted  in  1877, 
and  contemplated  the  removal  of  bars  and  other  obstructions  to  navi- 
gatiou,  as  well  as  the  revetment  of  the  high  sand-banks,  known  as  the 
Yellow  Banks,  below  Eau-Olaire,  at  a  cost  of  $139,892.50.  The  first 
work  commenced,  in  1877,  at  the  mouth,  was  the  construction  of  jetties 
so  placed  as  to  narrow  the  channel  to  400  feet  in  width.  The  work  since 
that  time  has  consisted  in  the  extension,  completion,  and  repairs  to  the 
jetties,  and  in  the  construction  of  dams  and  jetties  for  the  removal  of 
bars  and  preservation  of  channels  at  Flower-Pot  Island,  Little  Missouri 
Chtite,  and  other  points  above  the  mouth.  The  work  during  the  fiscal 
year  past  has  consisted  mostly  in  repairs  to  jetties  and  works  at  Flower- 
Pot  Bar,  the  appropriation  of  June]  14, 1880  ($10,000),  having  become 
available  too  late  for  entering  into  contract. 

The  act  of  March  3, 1881,  appropriated  $10,000.  With  this  sum  and 
the  balance  of  funds  from  former  appropriations,  it  is  proposed  to  make 
the  necessary  repairs  to  existing  works  and  to  continue  the  improve- 
ment, as  begun,  up  stream  from  Flower-Pot  Island,  so  far  as  the  fimds 
will  admit.  Some  additional  dams  will  undoubtedly  be  require  be- 
tween the  head  of  the  jetties  and  the  works  at  Flower-Pot  Island,  the 
exact  dimensions  and  location  of  which  can  be  better  ascertained  at  the 
close  of  the  present  season  than  now.  The  additional  works  apparently 
most  needed  at  present,  and  which  it  is  proposed  to  undertake  with  the 
funds  at  hand,  are,  at  Dark  Slough,  Five-mile  BlufiF,  Head  of  Battle 
Island,  and  in  the  vicinity  of  Plum  Island. 

The  results  to  date  are  that  where,  before  any  work  was  done,  but  12 
inches  in  depth  was  the  ruling  at  low-water,  there  now  generally  obtains 
from  3  to  4  feet  depth.  At  the  mouth  especially  the  passage  of  rafts 
was  sometimes  impossible  and  always  troublesome  before  the  jetties 
were  commenced.  Since  their  completion  detention  is  unknown  at  the 
mouth.  The  value  of  this  improvement  is  stated  by  one  of  the  principal 
interests  in  this  enormous  business  in  Appendix  W  4  of  this  report 
Other  points  above  need,  ^d  are  receiving,  the  same  improvement  a« 
the  points  named. 

Amount  expended  to  date,  $31,881.07.  Amount  that  can  be  profita- 
bly expended  during  fiscal  year  ending  June  30,  1883,  is  placed  at 
$89,102,  viz,  $25,000  for  channel  improvement  and  $64,102  for  the  pro- 
tection of  the  Yellow  Banks. 

The  necessity  of  a  continuous  survey  of  this  stream  from  Eau-Claire 
to  the  mouth  has  been  seriously  felt,  in  order  that  more  accurate  esti- 
mates of  the  cost  of  completing  improvement  can  be  made.  The  cost  of 
such  surv^ey  is  placed  at  $6,000. 

Jnly  1, 1880, amount  available $10,281  91 

Amoant  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$20,281  91 

July  1,1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,909  84 

July  1, 1881,  outstanding  Uabilities , 253  14 

4, 162  98 

Jnly  1, 1881,  amount  available 16,118  93 

Amount  (estimated)  required  for  completion  of  existing  project 91, 692  50 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883: 

For'protecting  high  sand-banks $64,100 

For^channel  improvements 25,000 

89, 100  00 

(See  Appendix  W  4.) 
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5.  Saint  Crcix  Biter ^  Minnesota  and  Wiseonsin. — ^The  first  project  for 
the  improvement  of  this  stream  was  adopted  in  1878,  based  upon  a  re- 
port made  in  1874. 

The  necessity  for  a  full  and  accurate  survey  of  the  stream  being  appar- 
ent, in  order  that  reliable  estimates  might  be  arrived  at,  one  was  made 
in  1879,  and  the  estimated  cost  of  improvement  placed  at  $60,250.  The 
improvement  contemplates  removal  of  obstructions  by  dredging  bars, 
removal  of  snags,  leaning  trees,  bowlders,  &c.,  from  the  bed  of  the  river, 
and  securing  of  fron\  3J  feet  to  4  feet  depth  of  water  at  the  low  stages 
by  oonstmction  of  wing-dams  and  closing  of  island  chutes  and  second- 
ary channels. 

Before  any  work  of  improvement  was  undertaken  upon  this  stream 
the  bed  was  a  mass  of  snags,  old  cribs,  bowlders,  logs,  and  stumps.  The 
bare  also  were  numerous,  by  the  close  of  1880  the  worst  obstructions 
kad  been  removed,  bends  had  been  revetted  where  necessary  to  prevent 
change  in  the  channel,  and  several  dams  constructed. 

Above  Stillwater,  with  the  exception  of  two  or  three  crossings,  3  feet 
of  water  obtained  in  the  channel  at  the  lowest  stage,  and  the  detention 
at  crossings  to  steamboats,  formerly  the  great  hinderance  to  navigation 
above  Stillwater,  is  almost  unknown.  Below  Stillwater,  in  Lake  Saint 
Croix,  considerable  dredging  is  required. 

Amoant  expended  to  June  30,  1881 $26,284  28 

AiDOQiit  expended  since  adoption,  June,  1879,  of  present  project 8, 433  60 

The  act  of  March  3, 1881,  appropriated  $8,000  for  continuing  the  im- 
provement. With  this  sum  it  is  proposed  to  continue  the  work  above 
Stillwater,  as  begun  and  in  progress. 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  furthering  the  work  between  Taylor's  Falls 
and  Prescott  and  in  ared.ging  at  Willow  Biver  and  Catfish  Bars. 

JbItI,  1880,  amount  available $10,149  32 

imoiint  appropriated  by  act  approved  March  3,  1881  .. . .  > 8, 000  00 

$18, 149  32 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

ootBtanding  liabiliHes  July  1,  1880 8,057  71 

Jaly  1, 1»«1,  outstanding  liabilities 375  69 

8,433  60 

Jalyl,  18ttl,  amount  available 9,715  72 

AmoQDt  (estimated)  required  for  completion  of  existing  project 42, 250  00 

AflMrant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  30, 000  00 

(See  Appendix  W  5.) 

6.  Minnesota  River^  Minnesota, — No  work  was  done  during  the  fiscal 
year  ending  June  30, 1881,  for  want  of  funds ;  some  inspections  at  the 
moath,  however,  were  made  which  have  been  reported  upon. 

The  project  for  the  improvement  of  the  river  from  its  mouth  to  South 
Bold  (see  page  364,  Part  I,  Annual  Eeport  of  the  Chief  of  Engineers 
^  1875)  contemplated  the  construction  of  five  locks  and  dams  and  the 
teaoval  of  snags,  overhanging  trees,  and  diift-piles,  at  an  estimated  cost 
of|733,868.(>3 

There  has  been  expended  to  June  30,  1881,  the  sum  of  $117,441  in 
ctearing  the  river  of  obstructions. 

The  officer  in  charge  asks  for  an  appropriation  of  $75,000  for  com- 
mencement of  lock  and  dam  at  Little  Bapids,  but  as  Congress  has  not 
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sanctioned  tiiie  plan  of  improvement  of  this  river  by  locks  and  dams, 
no  appropriation  is  asked  for  by  this  office  for  next  year. 

Jnly  11880,  amount  available, $65  00 

July  1,  1881,  amount  expended  during  fiscal  year,  excluBive  of  out- 

f      Btanding  liabiUties  July  1,  1880 16  00 

July  1,  1881,  outatanding  liabilities 9  00 

15  00 

July  1,  1881,  amount  available, 50  00 

Amount  (estimated)  required  for  completion  of  existing  project 733,  b68  63 

(See  Appendix  W  6.) 

7.  Red  River  of  the  Norths  Minnesota  and  Dakota. — ^The  work  daring 
the  past  fiscal  year  has  consisted  in  dredging  below  Moorhead  from  the 

•  point  at  which  dredging  ceased  in  1879.  About  26  miles  were  passed 
over  during  the  year  by  the  dredge,  or,  since  the  commencement  of  work 
in  1879,  56  miles.  In  addition,  during  the  fiscal  year  snags  and  trees 
have  been  removed  from  the  channel.  The  result  of  the  work  to  date  is, 
a  fair  high-water  channel  from  Abercrombie  to  Fargo,  a  distance  of  76 
miles,  and  a  perfected  low-water  channel,  affording  3  leet  depth,  as  the 
ruling,  from  Fargo  to  a  point  56  miles  below.  The  shipment  of  ^ain  by 
river  wasj  last  season,  20  bushels  to  1  bushel  before  any  dredging  was 
done.  / 

The  present  project  for  the  improvement  of  the  river  between  Breck- 
inridge and  the  boundary  line  is  based  upon  the  report  of  the  survey  of 
1877^  .and  is  placed  at  $145,310.18,  the  cost  of  lock  and  dam  at  Goose 
Eapids,  previously  included  in  the  estimate  for  the  general  improvement 
of  this  river,  being  excluded. 

Amount  expended  since  adoption  of  present  project,  $48,700.18,  which 
also  represents  the  amount  expended  up  to  June  30, 1881. 

The  act  of  March  3, 1881,  appropriated  the  sum  of  $18,000  for  contin- 
uing the  improvement.  With  this  sum  and  the  balance  of  funds  from 
former  appropriations  it  is  proposed  to  carry  on  the  work  during  the 
coming  fiscal  year  upon  the  plan  already  begun;  an  additional  dredging- 
machine  is  in  process  of  constructiou,  and  two  tenders  or  steam-scows 
are  contemplated  in  order  to  carry  forward  the  work  more  rapidly  to  the 
boundary  line. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
'  ending  June  30, 1883,  in  continuing  the  dredging  between  Fargo  and 
the  boundary  line,  and  in  some  work  above  Moortiead,  should  such  be 
imperatively  needed. 

July  1,  1880,  amount  available $46,146  42 

Amount  appropriated  by  act  approved  Marcb  3,  1881 18, 000  00 

164, 146  42 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1.  1880 1 9,047  62 

July  1,  1881,  outstanding  liabilities 798  98 

9,846  60 

July  1,  1881,  amount  available 54,299  82 

Amount  (estimated)  required  for  completion  of  existing  project 42, 310  18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     25, 000  00 

•(See  Appendix  W  7.) 

8.  Lock  and  dam  at  Ooose  Hapids^  on  the  Red  River  of  the  Norths  Min- 
nesota and  Dakota. — The  necessity  for  a  lock  and  dam  at  Goose  Kapids 
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kM  been  felt  and  acknowledged  for  a  nitmber  of  years.  The  rapids  acca* 
Dolate,  over  a  stretch  of  a  few  miles  of  river,  a  fkll  of  12  to  14  feet,  and 
stand  as  a  dividing  wall  between  the  upper  and  lower  halves  of  this  im- 
portant grain-carrying  stream.  The  Northern  Pacific,  Saiht  Paul,  Min- 
Mspolis  and  Manitoba,  and  other  railroads  constitnting  the  network  of  % 
the  Minnesota  and  Dakota  systems,  are  more  or  less  intimately  connected 
with  the  Bed  Kiver  and  shipm^it  of  wheat  from  the  same. 

The  varioos  reports  npon  the  Bed  Eiver  of  the  North  since  1874  have 
contained  estimates  of  the  cost  of  the  lock  and  dam  proposed,  the  esti-  - 
mates  varying  more  or  less,  according  to  the  particular  views  held  at  the 
time  as  to  size  and  lift  of  lock  and  the  variations  in  prices  of  materials. 
The  cost  at  present  is  estimated  at  $200,000. 

The  object  of  the  look  and  dam  is  to  overcome,  more  satisfactorily 
than  by  any  other  means,  the  current  and  shoals  of  the  rapids,  so  as  to 
connect  the  improvements  already  made  and  to  be  made  npon  the  chan- 
nels above  and  below  the  rapids.  Congress  has  recognized  this  project 
by  the  appropriation  of  $20,000,  by  act  of  March  3, 1881.  This  appropri- 
ation is  too  small  in  proportion  to  the  entire  cost  to  warrant  its  expendi- 
tore  at  the  present  time,  in  view  of  the  high  price  of  material  and  labor 
in  the  Northwest.  It  will  be  held  to  add  to  future  appropriation,  unless 
t  fan  in  the  price  of  material  should  warrant  its  expenditure. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  carrying  on  this  much-needed  improvement. 

Amoont  appropriated  by  act  approved  March  3, 1881 $20,000  00 

Joljl,  1881,  amonnt  available 20,000  00 

Aaoant  (eetimated)  reoaired  for  completion  of  exiating  project 180, 000  00 

Aaoiint  that  can  be  profitably  expended  in  flBcal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  W  8.) 

9.  Reservoirs  upon  the  headwaters  of  the  Mississippi  Biver  and  its  trib^ 
nUrieSy  including  experimental  dam  at  Lake  Winnihigoshish, — The  report 
for  ftsGAl  year  ending  June  30, 1880,  in  noting  the  appropriation  of  June 
14,1880— 

For  the  reservoirs  at  the  headwaters  of  the  Mississippi  River,  to  be  used  in  the  con- 
itnKtion  of  a  dam  at  Lake  Winnibigoshish,  seventy -five  thousand  dollars :  Provided^ 
*nttt  all  i^juriee  occasioned  to  individuals  by  overflow  of  their  lands  shall  be  ascer- 
tained and  determined  by  agreement  or  in  accordance  with  the  laws  of  Minnesota, 
aad  ahaU  not  exceed  in  the  aggregate  Ave  thousand  doUars — 

lUted  that  it  was  proi)08ed  with  the  funds  appropriated  to  construct  a 
dam  of  tinaber  and  earth  so  as  to  raise  the  lake  to  a  level  of  about  16 
feet  above  low- water. 

Plans  were  matured  during  the  months  of  July  and  August  following, 
bat,  owing  to  the  opinion  rendered  by  the  Attorney-General  under  date 
«f  August  13, 1880,  that  the  above  act  of  Congress  did  not  authorize  the 
Indians  of  the  Leech  Lake  Agency  to  dispose  of  material  or  the  United 
States  to  acquire  occupancy,  no  work  of  construction  could  be  under- 
taken. 

The  report  of  Captain  Allen,  January  16,  1881,  in  continuation  of 
fenner  reports,  placed  the  cost  of  the  proposed  system  of  reservoirs 
(adusive  of  cost  of  damage  to  land  and  other  property)  at  $1,809,08350. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  as  well  as 
'rinter  and  spring  precipitation,  in  suflScient  quantity  to  be  released  in 
*  Byatematic  and  methodical  manner  to  benefit  navigation  upon  the 
Teaches  of  the  several  streams  below  the  dams,  and  ultimately  of  the 
»ain  Mississippi,  when  taken  in  connection  with  other  works  of  improve- 
ment upon  the  latter,  for  a  considerable  distance  below  Saint  Paul. 
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Alleviation  of  effects  of  floods  in  localities  near  the  proposed  reservoirs 
is  expected  to  obtain  to  some  extent,  but  control  of  extended  floods  or 
freshets  covering  long  reaches  of  river  is  not  anticipated. 

In  order  that  benefit  to  navigation  may  obtain  upon  the  Mississippi 
above  the  month  of  the  Saint  Croix,  the  Saint  Croix,  the  Chippewa, 
and  tJie  navigable  reaches  of  the  Wisconsin,  the  system  of  dams  pro- 
posed for  such  should  be  carried  out,  and  no  benefit  of  any  consequence 
to  the  Mississippi  below  Lake  Pepin  can  be  predicted  unless  the  entire 
system  is  complete. 

The  plans  and  estimates  presented  in  the  various  reports  upon  sur- 
veys and  examinations  for  reservoirs  to  date  have  not  by  any  means 
exhausted  the  subject.  The  reservoirs,  to  be  of  maximum  public  benefit, 
must  be  operated  in  the  interest  of  navigation,  and  not  be  diverted  firom 
that  purpose. 

The  act  of  March  3, 1881,  appropriated  $160,000  in  addition  to  the  sum 
appropriated  in  1880,  the  total  by  the  two  acts  amounting  to  $225,000, 
the  act  of  March  3, 1881,  reading — 

For  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its  tributaries,  cue 
hundred  and  fifty  thousand  dollars ;  and  this  sum,  together  with  the  sum  of  seventy- 
five  thousand  dollars  heretofore  appropriated  for  the  construction  of  a  dam  at  Lake 
Winnibigoshish,  shall  be  expended  at  such  places  on  said  headwaters  of  the  Missis- 
sippi  River  and  its  tributaries  as  the  Secretary  of  War  shall  determine:  And  it  U pro- 
videdj  That  compensation  for  any  private  property  taken  or  appropriated  for  any  of 
said  improvements,  and  all  damages  to  private  propei-ty  caused  by  the  construction 
of  any  of  said  dams,  by  flowaee  or  otherwise,  shall  be  ascertained  and  determined  un- 
der and  in  accordance  with  the  laws  of  the  State  in  which  such  private  property  is 
situated. 

With  this  sum  it  is  proposed  to  begin  the  construction  of  dams  at  the 
outlets  of  Lake  Winnibigoshish  and  Leech  Lake,  sources  of  the  Missis- 
sippi Biver,  as  soon  as  the  questions  of  damages  from  overflow,  occu- 
pation, &c.,  can  be  settled. 

If  this  work  is  to  continue,  the  sum  of  $750,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1883,  provided  legal  dif- 
ficulties be  removed. 

July  1, 1880,  amount  available .• $75,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

$225,000  00 


July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880... 

July  1,  1881,  outstanding  liabilities 414  61 


outstanding  liabilities  July  1,  1880... 1,700  48 

2, 115  09 

July  1,  1881,  amount  available 222,884  91 

Amount  (estimated)  required  for  completion  of  existing  project 1 ,  584, 083  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      750, 000  00 

(See  Appendix  W  9.) 

10.  Surveys  for  reservoirs  at  the  sources  of  the  Mississippi  and  its  tribu- 
taries.— ^The  officer  in  charge  reports  that,  in  order  to  meet  questions 
that  he  thinks  will  certainly  arise,  it  seems  advisable  to  continue  the 
observations  by  stationing  a  gauging  party  at  the  outlet  of  a  defined 
basin  at  each  of  the  Upper  Mississippi,  Saint  Croix,  Chippewa,  and  Wis- 
consin Eiver  headwaters,  and  to  establish  meteorological  stations  at 
each,  the  time  to  cover  not  less  than  a  year ;  observ^ations  to  be  made 
daily,  and,  if  possible,  hourly;  also  to  make  borings  at  all  projected  dam- 
sites;  to  work  up  past  and  future  records,  maps,  drawings,  estimates, 
&c.  He  estimates  that  for  one  season's  operations,  as  thus  delineated, 
$49,000  would  be  required. 
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Jily  1,1880,  amount  available $15,000  00 

Amoan  t  allotted  from  act  approved  March  3,  1881 1, 250  00 

$16,250  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of 

pQtstanding  liabilities  July  1,1880 11,438  78 

July  1,  l»81,oat8tanding  liabilities 457  56 

11,896  34 

Joly  1, 1881,  amount  available 4.353  66 

(See  Appendix  W  10.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Captain  Allen  was  charged  with  and  has  completed  the  following: 

1.  Snake  Riverj  in  Minnesota,    (See  Appendix  W  Ih)  \ 

2.  Upper  Red  River  of  the  Norths  between  FargOj  Dakota^  and  Breckin- 
ridge, Minnesota.    (See  Appendix  W  12.) 

3.  Minnesota  River^  near  thevilUige  of  Belle  Plain^  with  a  view  to  prevent 
ike  breaking  away  of  the  banks  of  the  narrow  neck  of  land  opposite  said 
village  and  injury  to  the  navigation  of  said  river  in  Minnesota.  (See  Ap- 
pendix W  13.) 

4.  Mississippi  River  at  Sauk  Rapids,  near  the  city  of  Saint  Cloudy  Min- 
nesota.    (See  Appendix  W  14.) 

The  report  upon  the  last  named  was  printed  in  Senate  Ex.  Doc.  No. 
51,  Forty-sixth  Congress,  third  session,  and  the  reports  upon  the  others 
in  House  Ex.  Doc.  No.  22,  Forty-sixth  Congress,  third  session. 

5.  •  •  *  Completion  of  the  survey  of  the  reservoir  system  on  the  head- 
waters of  the  Mississippi  River,  including  Rock  River,  in  Wisconsin  and 
rUinois. 

The  reports  upon  these  8ur\'eys  were  printed  in  Senate  Ex.  Doc.  No. 
48,  Forty-sixth  Congress,  third  session.    (See  also  Appendix  W  10.) 

The  results  of  the  examination  of  the  sources  of  the  Eock  River  were 
reported  upon  separately,  in  order  to  meet  a  pressing  demand;  this  re- 
port also  appears  in  House  Ex.  Doc.  No.  22,  Forty-sixth  Congress,  third 
session. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  Captain  Allen  has  been  charged  with  the  following,  the  results 
of  which  will  be  duly  submitted  when  received: 

1.  Beaver  Bay,  Minnesota,  to  ascertain  the  cost  and  practicability  oj  mak- 
ing it  a  harbor  of  refuge. 

2.  Grand  Portage  Bay  and  Wans-waugoising  Bay,  Minnesota,  to  deter- 
mine which,  if  either,  should  be  made  a  harbor  of  refuge. 

3.  The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that 
the  same  may  be  added  to  the  reservoir  system  of  the  Upper  Mississippi. 

IMPROVEMENT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS,  AND  OP 
RIVERS  IN  EASTERN  TENNESSEE  AND  GEORGIA. 

Officer  in  charge,  Maj.  W.  E.  King,  Corps  of  Engineers,  having  under 
kig  immediate  orders  Capt.  L.  Cooper  Overman,  Corps  of  Engineers, 
and  until  April  12, 1881,  Lieut.  W.  L.  Marshall,  Corps  of  Engineers. 

1.  Tennessee  River. — a.  Above  Chattanooga. — The  necessity  for  the 
improvement  of  this  river  was  recognized  as  early  as  1830,  when  an 
examination  was  made,  and  subsequently  some  work  was  done  in  the 
way  of  channel  excavation,  building  wing-dams,  &c.,  both  by  State  and 
national  authority. 
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When  this  river,  from  Chattanooga  to  Knoxville,  a  distance  of  IM 
miles,  was  examined  in  1872,  it  was  found  that,  although  navigable  at 
high- water,  it  was  obstructed  at  some  twenty-nine  points  by  rock  reefs, 
gravel  bars,  shoals,  &c.,  and  the  present  project,  adopted  at  that  time, 
was  for  the  removal  of  these  obstructions,  so  as  to  secure  a  navigable 
channel  at  least  3  feet  deep  at  low-water.  Twenty-one  of  them  had 
been  so  far  removed  at  the  end  of  the  fiscal  year  that  they  are  either 
no  obstructions  or  comparatively  slight  ones.  Most  of  the  work  done 
heretofore  has  been  confined  to  improvements  below  Loudon,  but  dur- 
ing the  past  year  the  improvement  of  the  troublesome  obstructions  at 
Chota  and  Coulter^s  ShoaU  have  been  completed  and  work  at  Little  River 
Shoals  begun,  all  between  Loudon  and  Knoxville,  while  some  work  has 
been  done  in.rebuildiug  and  strengthening  a  dam  at  Half  Moon  Islandj 
below  Kingston. 

In  order  to  fully  utilize  the  work  already  done,  the  other  troublesome 
shoals  between  Knoxville  and  Loudon  should  be  removed  and  some  of 
the  shoals  already  partially  completed  below  Loudon  should  be  finished. 

To  this  end  the  balance  of  the  pi-esent  appropriation,  and  that  herein 
estimated  for  ($  16,500),  and  even  a  larger  su  m,  can  be  profitably  expended, 
the  nature  of  the  work  being,  as  heretofore,  permanent,  if  thoroughly 
completed  as  that  now  being  done.  Amount  expended  to  June  30, 1881, 
is  $202,772.90. 

b.  Below  Chattanooga, — This  part  of  the  river  has  also  been  navigated 
for  more  than  half  a  century,  from  Chattanooga  to  the  Ohio  Eiver,  a 
distance  of  443  miles,  with  the  exception  of  the  great  obstruction  at 
Muscle  Shoals,  which  forms  a  barrier  to  all  navigation  excepting  a  very 
dangerous  passage  down  stream. 

The  principal  improvement  required  on  this  part  of  the  river  consists 
in  the  building  of  a  canal  with  locks  and  dams  around  the  Muscle 
Shoals,  and  the  present  project,  which  was  adopted  in  1872  and  modi- 
fied in  1877,  consists  in  building  such  a  canal,  and  the  improvement  of 
all  other  obstructions  between  Chattanooga  and  Paducah  by  channel 
excavation,  wing-dams,  &c. 

The  work  has  made  good  progress  throughout  the  year,  and  on  the 
first  of  July  last  was  in  the  following  condition : 

On  the  Elk  River  Shoals  Division^  the  heavy  channel  excavation  re- 
quired near  the  upper  end  of  these  shoals  was  two-thirds  completed, 
and  three-eighths  of  the  stone  retaining-dams.  The  channel  w411  be 
open  by  the  middle  of  September.  Quarrying  and  cutting  stone  for  the 
two  locks  was  well  under  way,  and  one  of  the  lock -pits  was  two-thirds 
excavated.  About  17^  acres  of  land  required  for  the  short  canal  had 
been  bought  and  cleared  of  heavy  timber. 

Blue  Water  and  Shoal  Creek  Divisions  {Muscle  Shoals  Canal). — Five  of 
the  nine  locks  required  have  been  built,  and  are  ready  for  the  gates. 
The  masonry  of  the  other  four  is  so  far  advanced  that  it  can  easUy  be 
finished  in  one  year  of  continuous  work.  The  Shoal  Creek  aqueduct 
piers,  and  those  of  the  Blue  Water  dam  and  bridge,  were  well  advanced 
at  the  close  of  the  fiscal  year  and  expected  to  be  finished  during  the 
summer.  The  canal  trunk  was  about  as  reported  last  year,  but  little 
work  having  been  done  on  it  during  the  fiscal  year,  but  it  is  more  than 
three-fourths  done,  and  can  be  finished  in  one  year,  work  on  it  now 
making  rapid  progress. 

Little  Muscle  Shoals  Division. — A  channel  2,300  feet  long  and  110  feet 
wide,  through  the  upper  reefs  of  this  obstruction,  was  completed,  and 
the  seven  wing  and  retaining  dams  were  so  £Eir  completed  that  the  chan- 
nel is  now  navigable  over  the  entire  shoals. 
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DariDg  tbe  past  winter  and  spring  a  steamboat  drawing  three  feet  of 
water  has  been  employed  in  towing  barges  over  this  sho^  firom  below 
Florence  up  to  the  lower  end  of  the  canaL  Bnt  little  further  work  will 
therefore  be  required  on  this  di\ision  for  the  present. 

At  Colbert  Shoahj  Ihwk  River  Shoals,  and  other  points  below  Florence, 
DO  work  has  been  done,  but  there  has  been  procured  from  the  pilots 
navigating  that  part  of  the  nver  a  list  of  all  the  troublesome  obstruc- 
tiouH  on  that  part  of  the  river,  and  it  is  proposed  to  start  a  snag-boat 
at  once  with  the  necessary  outfit  of  drills  and  dynamite  for  blasting 
bowlders,  to  go  over  the  whole  lower  river^  if  possible,  during  the  pres- 
ent low-water  season. 

It  is  also  very  desirable  that  during  the  next  season  attention  may 
be  given  to  ceitain  low- water  obstructions  in  the  river  between  Decatur 
ami  Chattanooga,  so  that  they  may  be  out  of  the  way  when  the  Muscle 
ShoBls  Canal  is  opened. 

For  the  purposes  just  specified,  and  for  continuing  the  operations  at 
Muscle  Shoals  as  indicated,  the  balance  of  the  present  appropriation 
and  that  herein  asked  for  ($700,000)  will  be  necessary.  * 

Attention  is  invited  to  the  report  of  the  engineer  in  charge  of  the 
work,  giving  the  circumstances  of  a  robbery  committed  on  the  line  of 
the  canal  in  March  last,  by  which  the  sum  of  $5,240  in  government 
foods  was  taken  from  the  messenger  carrying  the  same  to  the  engineer 
camps  for  the  payment  of  employes. 

AfflOQUt  expended  to  June  30, 1881,  is  $1,823,650.61. 

Above  Chattanooga, 

July  1,  18«1,  amount  available $10,000  00 

Affioant  appropriated  by  act  approved  March  3, 1881 7, 000  00 

$17,000  00 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oataUnding  liabilities  July  1,  1880 9,495  46 

July  1,1881,  outstanding  liabilities 1,777  44 

11,272  90 

Jaly  1,  1881,  amount  available I...      5,727  10 

ioiount  (estimate)  renuired  for  completion  of  existing  project 16, 500  00 

Amoont  thAt  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883 .     16, 500  00 

Below  Chattanooga, 

Jolyl,  1880,  amount  available $311,048  24 

Amoont  appropriated  by  act  approved  March  3, 1881 250, 000  00 

$561,048  24 

Jily  1, 1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutatandingUabiUtiesJuly  1,  1880 258,173  85 

Jtly  1,  1881,  outstanding  liabiUties 31,025  00 

289, 198  85 

Wy  1,  1881,  amount  available 271,849  39 

Amoant  (estimated)  required  for  completion  of  existing  project 2,037,500  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
l«3 1 700,000  00 

(See  Appendix  X 1.) 

2.  Cumberl/ind  River. — As  early  as  1830  the  legislature  of  Tennessee 
appropriated  money  for  the  improvement  of  the  Cumberland  River,  and 
tie  State  of  Kentucky  took  i^milar  action  at  an  early  day.  Although 
but  fitUe  was  done,  some  of  tne  work  is  still  in  existence. 

c  BeUnb  NashviUe  (a  distance  of  192  miles).— The  present  project  for 
improving  this  section  of  the  river  is  to  secure  an  increased  depth  of 
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channel  at  low- water  by  excavating  a  channel  through  rook,  gravel,  &c., 
and  by  narrowing  the  water-way  at  shoal  places. 

Work  has  been  done  during  the  year  at  Palmyra  Island,  Upper  and 
Middle  Gkktlin,  Bace  Track,  and  Little  River  Shoals,  at  which  points  the 
improvements  are  reported  from  five-eighths  to  nine-tenths  completed. 
The  balance  of  the  filnds  available,  and  those  herein  estimated  for,  will 
be  needed  for  completing  these  improvements  and  others  noC  yet  under- 
taken of  a  similar  nature. 

Amount  expended  to  June  30,  1881,  $206,383. 

July  1,  1880,  amount  available 923,961  11 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$38,961  11 

July  1,  1881,  amount  exi>ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 24,455  24 

July  1,  1881,  outstanding  liabilities 888  87 

25,344  11 

July  1,  1881,  amount  available 13,617  00 

Amount  (estimated)  required  for  completion  of  existing  project 28, 831  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,  30, 1883 .     28,  bOu  00 

ft.  Above  Nashville. — Nashville  to  Kentucky  line  (229  miles). — ^The  ob- 
structions receiving  attention  are  Cub  Greek,  HoUyman's  Island  and 
Sand  Shoals,  and  Bartlett's  Bar,  at  which  points  the  improvements  are 
reported  from  seven-eighths  to  nine-tenths  completed.  In  addition  to 
this,  the  channel  at  various  other  points  was  improved  by  the  removal 
of  snags,  bowlders,  and  overhanging  trees. 

The  project  for  the  improvement  contemplates  the  formation  of  a  nav- 
igable channel  through  the  various  obstructions  so  as  to  give  increased 
depth  for  navigation  at  and  above  a  2-foot  stage  of  water.  At  lower 
stages  locks  and  dams  would  be  required  to  secure  navigation  for  boats 
of  any  serviceable  capacity. 

The  balance  of  funds  on  hand,  and  those  herein  estimated  for,  will  be 
needed  to  complete  the  work  at  the  points  mentioned  and  to  extend  it 
to  other  similar  obstructions  on  this  section. 

Amount  expended  to  June  30, 1881,  $63,805.83. 

July  1,  1880,  amount  available $18,673  92 

Amount  appropriated  by  act  approved  March  3,  1881 15,000  00 

133, 673  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,661  58 

*  July  1,  1881,  outstanding  liabilities 818  17 

14,479  75 

July  1,  1881,  amount  available 19,194  17 

Amount  (estimated)  required  for  completion  of  existing  project 39, 155  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     39, 700  00 

c.  Kentticky  line  to  Smith's  Shoals  (129  miles). — In  this  section  there 
were  thirty-two  obstructions  needing  more  or  less  improvement,  and 
the  project  contemplates  forming  a  channel  through  them  so  that  steam- 
boats can  navigate  this  part  of  the  river  when  the  water  is  above  a  3-foot 
st^e. 

Work  was  done  at  Harmon's  Creek,  Wolf  Creek,  and  Wild  Goose 
Shoals,  and  a  snag-boat  was  employed  at  various  other  points  on  the 
section. 

The  funds  on  hand  and  those  herein  estimated  for  will  be  needed  for 
continuing  operations  on  the  worst  of  these  obstructions,  the  Work  to  be 
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done  consistiiig,  as  on  the  section  jost  mentioned,  in  rock  and  gravel  ex- 
cttyation,  bnil£ng  stone  dams  to  contract  the  water-way,  &c 
Amonnt  expended  to  Jnne  30, 1881,  $30,370.43. 

July  1, 1880,  amoQDt  available $14,228  99 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$29,228  99 

Jnlj  1,  1861,  amount  expended  during  fiscal  year^  exclusive  of 

outstanding  liabilities  July  1,  1880 9,968  16 

July],  1881,  outstanding  liabilities 631  26 

*  10,599  42 

July],  1881,  amount  available 18,629  57 

Amount  (estimated)  reouired  for  completion  of  existing  project 42, 609  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    43, 000  00 

d.  Smithes  Shoals  (8  miles  long). — This  obstruction  consists  of  four  very 
shallow  and  rapid  shoals,  which  at  low- water  are  almost  dry,  bnt  at  high- 
water  become  a  torrent,  and  the  project  for  improvement  contemplates 
such  deepening  and  smoothing  of  the  rocky  bed  of  the  river  as  will  ena- 
ble coal-boats  to  descend  at  4  and  5  foot  stages  of  the  river. 

A  change  has  been  made  during  the  last  year  in  the  channel  on  the 
lower  part  of  Long  Shoals  (the  most  serious  of  these  obstructions),  and 
the  result  has  proved  highly  satisfactory  as  far  as  experience  has  ex- 
tended. The  channel  has  been  shifted  to  the  north  side  of  the  river,  and 
the  dams  and  rock  excavation  have  been  so  far  completed  as  to  justify 
the  expectation  that  they  will  need  no  further  appropriation  at  present. 

A  survey  has  been  ordered  for  the  purpose  of  ascertaining  the  prac- 
ticability and  cost  of  improving  these  shoals  by  locks  and  dams,  and 
when  this  is  reported  on,  and  the  boatmen  have  had  an  opportunity  of 
thoroughly  testing  the  work  already  dorife,  there  will  be  an  opportunity 
for  Congress  to  decide  whether  to  undertake  the  more  radical  system  of 
UDprovement. 

Amount  expended  to  June  30, 1881,  $92,929.06. 

July  1,  18W,  amount  available $20,315  65 

Amonnt  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$30,315  65 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 20,823  22 

July  1,  1881,  outstanding  liabilities 2,421  49 

23,244  71 

July  1, 1881,  amount  available 7,070  94 

e.  Above  the  mouth  ofJellico  (110  miles). — ^An  appropriation  of  $10,000 
was  made  for  this  part  of  the  Cumberland  at  the  last  session  of  Congress, 
but  no  work  has  been  done  up  to  the  end  of  the  fiscal  year.  Arrange- 
ments are  now  making  (August  15),  however,  to  transfer  the  organized 
force  fix)m  Smith's  Shoals  to  that  work  as  soon  as  they  complete  the 
former  work. 

The  present  project  is  to  improve  the  channel  from  Cumberland  Ford 
to  the  mouth  of  Jellico  Creek  by  removing  bowlders,  snags,  &c.,  and,  if 
found  practicable  and  the  owners  consent,  to  modify  the  numerous  mill 
dams  that  bar  all  safe  navigation.  Should  these  dams  be  removed  or 
properly  modified,  safe  rafting  may  probably  be  carried  on  for  at  least 
three  months  in  the  year.  The  engineer  officer  in  charge  will  make  an 
investigation  regarding  the  mill-dams. 

No  expenditures  have  yet  been  made.    The  appropriation  of  $15,000 
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asked  for  is  to  be  applied  to  continning  the  work  as  indicated  by  tiie 
project. 

Amount  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15«  000  00 

(See  appendix  X  2.) 

8.  Hiwassee  River,  Temiessee. — This  is  a  tributary  of  the  Tennessee 
Eiver.  Some  work  was  done  upon  this  stream,  between  forty  and  fifty 
years  ago,  by  the  State  of  Tennessee,  though  with  little  permanent  bene- 
fit to  navigation.  The  obstructions  are  rock  reefs,  bowlders,  gravel  bars, 
&c.  The  present  project  is  to  reduce  the  reefs  and  bars,  remove  the 
loose  rock,  snags,  &c.,  from  the  channel,  and  to  build  wing-dams,  thus 
forming  a  channel  at  least  2  feet  deep  and  40  feet  wide  between  Sa- 
vannah Ford  and  the  month  of  the  river,  a  distance  of  about  33  miles. 
The  amount  expended  to  June  30, 1881,  is  $25,741.74,  which  has  resulted 
in  obtaining  a  permanently  useful  channel  tot  steamboats  as  high  as 
Charleston,  except  during  extreme  low-water,  and  above  Charleston 
the  improvement  has  given  a  good  channel  to  many  grain-laden  boats 
which  have  recently  made  the  passage. 

The  appropriation  of  $2,500  asked  for  is  to  be  applied  to  completing 
the  improvement  above  Charleston  as  originally  projected. 

July  1, 1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881    1, 500  00 

$4,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outeanding  liabilities  July  1,  1880 2,405  48 

July  1,  1881,  outstanding  liabilities /. 336  26 

2,74174 

July  1,  1881,  amount  available 1,758  26 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .    2, 500  00 

(See  Appendix  X  3.) 

4.  French  Broad  River.  Tennessee.— The  French  Broad  River  ioins 
the  Holston  Eiver  near  Knoxville,  after  a  course  of  about  121  miles  in 
Tennessee. 

Some  attempts  were  made  by  the  State,  about  forty  years  ago,  to  im- 

Srove  this  stream,  but  without  any  permanent  advantage  to  navigation. 
Cost  of  the  wing-dams  built  by  the  State  have  been  ruined  by  ifish- 
traps,  &c. 

The  obstructions  are  principally  rock  reefs,  bowlders,  gravel  bars, 
snags,  &c.,  in  the  channel.  The  present  project  is  to  reduce  the  reefs 
and  bars,  remove  the  loose  rocks,  snags,  &c.,  and  cut  down  the  over- 
hanging trees,  repairing,  where  practicable,  the  old  dams,  and  building 
new  wing-dams  to  contract  the  water-way  so  as  to  secure  2J  feet  of 
water  as  high  as  Leadvale.  Above  that  point,  a  slackwater  naviga- 
tion is  the  only  feasible  one.  The  amount  expended  to  June  30, 1881,  is 
$4,660.12,  and  has  secured  the  improvement  of  seven  principal  obstruc- 
tions. TTie  work  at  Fain's  Island  has  permitted  the  passage  of  grain- 
laden  boats  5  a  passage  which  would  not  otherwise  have  been  attempted 
on  that  stage  of  water. 
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The  appropriation  of  $15^000  asked  for  is  to  be  applied  to  continuing 
the  improyemeut  as  stated. 

July  1, 1880,  Mnount  available |lO,000  00 

AmoaDt  appropriated  by  act  approved  March  3.  1881 3, 500  00 

113,500  0» 

J«ly  1, 1881,  amount  expended  daring  fiscal  year^  exclusive  of 

outstanding  liabilities  July  1,  1880 3,820  12 

Jolyl,  1881,  outstanding  liabilities •     840  00 

4,660  12 

Jiilyl,  1881,  amount  available : 8,839  88 

Amount  (estimated)  recjuired  for  completion  of  existing  project 136, 500  00 

Amount  that  can  be  probtably  expended  in  fiscal  year  ending  June  30, 1883.       15, 000  00 

(See  Appendix  X  4.) 

5.  Olinch  Hiver,  Tennessee. — The  Clinch  River  enteres  the  Tennessee 
Biver  at  Kingston,  after  a  eonrse  of  about  230  miles  in  Tennessee.  Efforts 
were  mivde  by  the  State  as  early  as  1830,  and  since,  to  improve  this  stream^ 
withoat  any  marked  success,  though  several  of  the  old- wing-dams  then 
built  are  standing. 

The  channel  was  obstructed  by  large  bowlders,  gravel  shoals,  rock 
ledges  extending  across  the  water-way  above  low-water,  mill-dams,  fish- 
traps,  and  leaning  trees.  The  present  project  is  to  remove  the  most 
dangerous  obstructions  down  to  extreme  low-water,  and  to  build  wing- 
dams  where  necessary  to  secure  increased  depth  of  water. 

It  is  proposed  to  obtain  at  ordinary  low-water  2  feet  from  Kingston 
to  Ch'nton,  and  about  1^  feet  from  Clinton  to  Hayne's. 

During  the  year  ten  principal  obstructions  have  been  improved  and 
the  channel  permanently  made  useful.  The  amount  expended  to  June 
30, 1881,  was  $3,753.  The  appropriation  of  $10,000  asked  for  is  to  be 
applied  in  continuing  this  improvement  both  above  and  below  Hayne's^ 

Jnly  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881    3,000  00 

113,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oatAtanding  liabilities  July  1,  1880 3,404  39 

Jalyl  1881,  outstanding  liabilities 348  61 

3,753  00 

JttJy  1,  1881,  amount  available 9,247  00 

Amonot  (estimated)  required  for  completion  of  existing  project 13, 400  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1883.     10, 000  00 

(See  Appendix  X  5.) 

6.  Duek  River  J  Tennessee. — The  Duck  River  enters  the  Tennessee  about 
U  miles  above  Johnsoffville. 

The  natural  channel  is  obstructed  by  short  gravel  bars  and  ridges, 
anags,  logs,  and  overhanging  trees. 

The  present  project  consists  in  removing  these  obstructions  and  build- 
ing ^ug-dams,  so  as  to  secure  from  2J  feet  to  3J  feet  of  water  during 
the  boating  season  of  from  four  to  six  months. 

The  amount  exjiended  to  June  30,  1881,  is  $2,799.18  and  has  residted 
in  improving  the  channel  between  Five  Island  Shoals  and  Wilke's  Shoals, 
a  distance  of  10  miles.  The  work  was  making  good  progress  at  the  end 
of  the  fiscal  year.  The  appropriation  of  $10,000  asked  for  is  to  be  applied 
to  clearing  and  narrowing  the  channel  between  Qentreville  and  the 
mouth  of  the  river. 
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July  1,  1880,  amount  available $7,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$10,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,598  03 

July  1,  1881,  outstanding  liabilities 201  15 

2,799  18 

July  1,  1881,  amount  available 7,200  83 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .     10, 000  00 

(See  Appendix  X  6.) 

7.  Obey^s  River ^  Tennessee.  ^T\i\%  river  enters  the  Cumberiaod  Eiver  at 
Celina,  Tenn.,  aboat  3  miles  south  of  the  Kentucky  State  line. 

The  channel  is  obstructed  by  gravel  bars,  loose  rock,  reefs,  snags, 
overhanging  trees,  &c. 

The  present  project  is  to  take  out  these  obstructions  and  to  build  rip- 
rap dams  to  help  navigation  at  high-water  during  four  or  five  months 
in  the  year  for  boats  drawing  less  than  3  feet  of  water. 

The  amount  expended  to  June  30, 1881,  is  $3,124.78,  which  has  secured 
a  partial  clearing  of  the  channel  from  Barnes's  Landing,  head  of  naviga- 
tion, to  its  mouth.  Good  progress  was  making  at  the  close  of  the  year. 
The  appropriation  of  $5,400  asked  for  is  to  be  applied  to  continuing  the 
improvement,  as  indicated  in  the  project. 

The  engineer  oflBcer  in  charge  suggests  the  correction  of  the  spelling 
in  the  name  of  this  stream.  It  evidently  should  be  Obey%  not  Obed^Sy 
and  the  Senate  passed  an  amendment  making  the  correction,  but  it  was 
not  changed  in  the  bill  as  passed. 

July  1,  1880,  amount  available $4,000  00 

Amount  appropriated  by  act  approved  Marcb  3, 1881 2, 500  00 

$6,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,280  06 

July  1,  1881,  outstanding  liabilities 1,844  73 

3,124  78 

July  1, 1881,  amount  available 3,375  22 

Amount  (estimated)  required  for  completion  of  existing  project 5, 369  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 400  00 

(See  Appendix  X  7.) 

8.  Caney  Fork  Biver^  Tennessee. — This  river  enters  the  Cumberland 
Eiver  near  Carthage,  Tenn. 

The  natural  channel  is  much  obstructed  by  gravel  shoals,  rock  ledges, 
snags,  and  overhanging  trees.  The  State  of  HmnesseCj  forty  or  fifty 
years  ago,  did  some  work  upon  this  stream  without  securing  i>ermanent 
advantages  to  navigation. 

The  present  project  provides  for  removing  these  obstructions  and 
building  wing-dams  to  assist  navigation  at  moderately  high-water  for 
boats  drawing  less  than  3  feet  of  water,  the  season  of  navigation  being 
usually  from  February  to  June.  The  amount  expended  to  June  30, 1881, 
is  $4,867.75.  The  boating  interests  appear  satisfied  with  what  improve- 
ment has  been  attained;  but  sufficient  work  has  not  yet  been  done  to 
justify  a  definite  statement  of  results.  Otood  progress  was  making  at 
the  close  of  the  year. 

The  appropriation  of  $12,000  asked  for  is  to  be  applied  in  continuing 
the  improvement  as  indicated  by  the  project. 
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Jaly  1,  ld80,  amoant  available |6|000  00 

Amount  appropriated  by  act  approved  March  3, 1881 4,000  00 

$10,000  00 

July  1,  1881,  amouDt  expended  during  fiscal  year,  exclusive  of 

onfstanding  liabilities  July  I,  1880 3,867  51 

July  I,  1881,  outsUnding  liabilities 1,000  24 

4,867  75 

July  1,  1*^1,  amount  available 5, 132  25 

Am  mot  (estimated)  required  for  completion  of  existing  project 20, 228  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     12, 000  00 

(See  Appendix  X  8.) 

'  9.  Coosa  River  J  Georgia  and  Alabama, — The  Coosa  River  is  the  main 
tribntary  of  the  Alabama  River  and  is  formed  by  the  confluence  of  .the 
Oostenaala  and  Etowah. 

The  State  of  Alabama,  in  1823.  passed  an  act  to  improve  its  naviga- 
tion. The  obstructions  between  Rome  and  Greensport  are  gravel  bars, 
rock  reefs,  bowlders,  &c.,  the  gravel  bars  being  most  troublesome  to 
improve,  as  they  form  again  at  intervals. 

Belotc  Chreensport. — R(X5ky  ledges  cross  the  river  causing  it  to  spread 
and  giving  it  a  fall  of  24  feet  in  5  miles.  The  present  project,  above 
Greensport,  is  to  remove  the  obstructions  and  to  excavate  a  channel  at 
least  3  feet  deep  at  extreme  low-water,  by  blasting  the  rock  in  bed  and 
buildmg  wing-dams  to  cause  the  current  to  scour  out  the  softer  mate- 
rials. 

Below  Greensport  the  plan  is  to  construct  a  canal  around  Whisten- 
ai)t*8  Shoals  and  Ten  Islands  Shoals,  consisting  of  three  locks  and  dams, 
using  the  Wood's  Island  chute  as  the  canal  trunk,  the  canal  thus  formed 
being  nearly  2  miles  long,  from  100  to  250  feet  wide,  with  from  5  to  10 
feet  clei>th  of  water. 

The  amount  expended  to  June  30, 1881,  is  $200,098.41,  and  has  re- 
snlted  in  the  removal,  wholly  or  in  part,  of  the  worst  obstructions  above 
Greensport,  and  securing  a  fair  navigable  channel  throughout  the  year, 
between  Rome  and  Greensport.  At  the  Ten  Islands  Shoals  Canal 
lock  No.  1  is  finished,  ready  for  the  gates,  and  its  longitudinal  dam  is 
nearly  built ;  the  pit  of  lock  No.  2  is  excavated  and  nine-tenths  of  its 
stone  quarried  and  cut ;  the  quarrying  and  cutting  of  the  stone  for  lock 
Xo.  3  is  well  under  way. 

The  appropriation  of  $175,000  asked  for,  is  to  be  applied  to  continu- 
ing the  work  upon  the  Ten  Islands  Shoals  Canal,  and  such  work  as  may 
be  found  necessarj^  above  Greensport.  It  is  expected  that  the  comple- 
tion of  this  work  and  the  building  of  a  dam  at  Broken  Arrow  Shoals, 
and  certain  minor  improvements  at  shoals  between  the  canal  and  that 
pomt,  will  extend  navigation  down  to  the  upper  edge  of  the  coal  fields  of 
Saint  Clair  County. 

July  1,  1880,  amount  available $97,850  10 

Amocmt  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$157, 850  10 

ivlj  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

witBUnding  liabilities  July  1,  18H0 72,092  81 

JiUyi;i8dl,  outstanding  liabilities 6,855  70 

78,948  51 

Jnlyl,  le81,  amount  available 78,901  59 

Anoiuit  (estimated)  reouired  for  completion  of  existing  project 267, 347  00 

Anoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     175, 000  00 

(See  Appendix  X  9.) 
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10.  Oostenaula  and  CoosawaUee  Rivers^  Georgia. — These  stxeams  are  in 
STorth  western  Greorgia.  The  State  of  Georgia,  about  fifty  years  ago,  ap- 
propriated moneys  to  improve  their  navigation,  having  in  view  water 
commnnication  between  the  Tennessee  and  the  Coosa  rivers. 

The  obstructions  are  snags,  bowlders,  gravel  bars,  &c.  The  present 
project  is  to  remove  these  obstructions,  to  build  wing-dams,  and  to  exca- 
vate the  rock  bed  so  as  to  secure  3  feet  depth  of  water  on  the  Oostenaula 
and  2  feet  on  the  Ooosawattee  during  nine  months  of  the  year.  The 
amount  expended  to  June  30, 1881,  is  $24,120.49  and  has  secured  a  good 
channel  in  the  Ooosawattee,  amply  suflBcient  for  all  its  commerce,  and  a 
much  improved  channel  in  the  Oostenaula,  securing  20  inches  depth  at 
low-water  on  Gideon's  Shoals  and  Clark's  Shoals.  ^ 

The  appropriation  of  $3,200  asked  for  is  to  be  applied  in  continuing 
thechannel  improvement  of  the  Opstenaula  as  origmally  projected. 

July  1,  1880,  amount  available $2,777  28 

Amount  appropriated  by  act  approved  March  3,  1881 .• 1. 000  00 

|3,Tn  28    \ 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,794  52 

July  1,  1881,  outstanding  liabilities 103  25 

2,897  77 

•  ^.^.— — — 

July  1,  1881,  amount  available 879  51 

Amount  (estimated)  required  for  completion  of  existing  project 3, 208  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18e3.     3, 200  00 

(See  Appendix  X  10.) 

11.  Etowah  River^  Georgia, — This  river  is  tributary  to  the  Coosa.  In 
the  last  63  miles  of  its  course,  it  has  a  fall  of  nearly  3.7  feet  per  mile, 
and  not  suflBcient  wat^r  for  navigation  without  locks  and  dams.  It 
is  also  obstructed  by  fish  traps,  mill-dams,  &c.  An  appropriation  of 
$10,000  was  made  by  act  of  1876,  and  the  stream  was  resurveyed  in  1879. 
and  a  project  and  estimates  submitted  for  its  improvement  by  locks  ana 
dams,  to  give  a  navigable  channel  4  feet  deep,  from  Rome,  Ga.,  to  oiouth 
of  Little  River. 

Xo  work  has  been  done,  excepting  that  relating  to  the  necessary 
survey  of  1879.  The  amount  expended  to  June  30, 1881,  is  $1,237.80. 
No  appropriation  is  asked  for,  but  the  engineer  officer  in  charge  recom- 
mends that  Congress  authorize  that  the  balance  unexpended  ($8,762.20) 
be  applied  to  the  improvement  of  the  Coosa  River,  near  Rome,  Ga., 
where  the  Etowah  merges  into  the  Coosa. 

July  1, 1880,  amount  available $8,762  20 

July  1,  1881,  amount  available 8,762  20 

(See  Appendix  X  11.) 

12.  Ocmulgee  River j  Georgia, — This  river  is  in  Central  Georgia,  and 
joining  with  the  Oconee  forms  the  Altamaha. 

The  obstructions  are  snags,  sunken  rafts,  sand  and  gravel  bars,  and 
occasional  rock  reefs.  The  natural  channel  is  winding  and  shifting, 
and  the  caving  in  of  the  banks  adds  to  the  number  of  obstructions  con- 
tinually. The  present  project  is  to  remove  these  obstructions  and 
straighten  the  channel  at  certain  points.  The  amount  expended  to 
June  30,  1881,  is  $43,442.11,  and  has  resulted  in  securing  a  tolerably 
clear  and  useful  channel,  having  about  3  J  feet  of  water,  between  Hawk- 
insville  and  the  mouth  of  the  river.  Work  at  Hubbard's  Shoals  and 
Winslow  Point  was  in  active  progress  at  the  close  of  the  year.  Although 
much  of  the  work  done  is  of  a  permanent  nature,  it  is  probable  that  a 
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small  force  will  be  required  from  time  to  time  to  remove  obstructions 
that  develop  in  future. 

The  appropriation,  of  $7,300  asked  for  is  the  balance  of  the  original 
estimate  of  cost,  and  is  to  be  applied  in  continuing  work  as  projected, 
having  in  special  view  the  improvements  at  Hubbard's  Shoals  and  Wins- 
low  Point. 

Juljl,  18^0,  amoant  available  $7,583  86 

Amount  appropriated  by  act  approved  March  3,  1881 ". .     5, 000  00 

$12,583  86 

July  1,  1*^**1,  anioiint  expended  during  fiscal  vear,  exclusive  of 

ont»tanding  liabilities  July  1,  1880 '. 6,416  75 

July  I,  18H1,  outstanding  liabilities 609  22 

7,025  97 

July  1,  1^1,  amount  available 5,557  89 

Amonnt  (e«timate<l)  required  for  completion  of  existing  project 7,240  00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30,  1883.      7, 300  00 

{See  Appendix  X  12.) 

13.  Oconee  Rirerj  Georgia, — The  Oconee  and  Ocmulgee  from  the  Alta- 
nmha  River. 

The  uatund  channel  is  obstructed  by  snags,  sand  bars  formed  by 
sunken  lo*rs,  a  few  reefs,  &c. 

The  State  of  (Georgia  appropriated,  fifty  or  sixty  years  ago,  for  improv- 
ing the  navigation  of  this  river,  but  without  any  known  permanent  advan- 
tages. The  present  project  is  to  clear  the  channel  and  reduce  the  rock 
reefs  at  Carr's  tShoals,  so  as  to  furnish  an  outlet  for  the  commerce  of 
Dubhn  and  its  vicinitj'.  A  snag-boat  will  be  necessary  for  use  a  part 
of  each  year  to  remove  the  accumulated  logs,  drift,  &c.  The  amount 
exi)ended  to  June  30, 1881,  is  $12,648.22,  which  has  secured  an  improved 
channel  and  an  increased  depth  of  about  18  inches  above  Dublin.  The 
appropriation  of  $10,000  asked  for  is  to  be  applied  to  clearing  the  chan- 
nel and  the  removal  of  rock  reefs,  especially  at  Carr's  Shoals,  above 
Dablin,  and  extending  the  improvement  below  Dublin  to  the  mouth  of 
the  river  as  originally  projected. 

Julj  1,  1880,  amount  available $1,879  19 

Amoant  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$4,379  19 

July  1,  1881,  aiDonnt  expended  during  fiscal  year,  exclneive  of 

ontstandingliabUitiesJulv  1,  1880 1,502  41 

July  1,  \^\,  outatandlng  liabilitiea 25  00 

1,527  41 

July  1,  1881,  amount  available 2,851  78 

Amoant  (estimated )  required  for  completion  of  existing  project 34, 500  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendix  X  13.) 

14.  Red  River  J  Tennessee. — This  stream  is  the  largest  tributary  to  the 
Camberland  below  Nashville,  and  enters  that  river  at  Clajrksville,  and 
»  navigable  for  about  four  months  in  the  year  for  vessels  drawing  15 
inches  of  water.  The  channel  is  greatly  obstructed  by  snags,  loose  rock, 
overhanging  trees,  and  gravel  shoals.  The  project  adopted  is  to  remove 
these  obstructions  between  Port  Eoyal  and  the  mouth  of  the  river. 

No  work  has  yet  been  done  upon  this  stream,  but  a  working  party 
^  be  sent  there  during  the  present  low- water  season.    The  work  can  be 
Bia^le  permanently  usefiil  with  a  small  annual  outlay  for  removing  the 
aiags  and  logs  that  gather  yearly. 
17  E 
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The  first  appropriation  was  made  by  act  of  1881.  There  have  been 
no  expenditures.  The  total  estimated  cost  of  the  improvement  can  be 
profitably  expended  at  once. 

Amonnt  appropriated  by  act  approved  March  3,  1881 $5,000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 103  00 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 100  00 

(See  Appendix  X  14.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 1880, 
Major  King  was  charged  with  and  completed  the  following,  the  results 
of  which  were  transmitted  to  Congress : 

1.  Clinch  River,  in  the  counties  of  Hancock,  Hawkins,  and  Claiborne^ 
Tennessee,  and  Scott  and  Bussell  counties,  Virginia.    (See  Appendix  X  5.) 

2.  Holston  River,  in  the  counties  of  SulUvan,  Hawkins,  Grainger,  am 
Hamblen,  Tennessee,  and  Washington  and  Scott  counties^  Virginia.  (See 
Appendix  X  15.) 

The  above  are  printed  in  House  Ex.  Doc.  Ko.  77,  Forty-sixth  Congress, 
third  session. 

3.  Powell  River,  in  the  counties  of  Hancock  and  Claiborne,  Tennessee, 
and  Lee  County,  Virginia.  Printed  in  Senate  Ex.  Doc.  No.  62,  Forty- 
sixth  Congress,  third  session.    (See  also  Appendix  X  16.) 

4.  The  headwaters  of  the  Savannah  River  i/n  connection  with  the  head- 
waters of  the  Hiwassee  and  Tennessee  rivers,  to  ascertain  if  the  waters  of 
the  Hiwassee  and  Tennessee  can  be  united  with  the  waters  of  the  Savannah 
River  by  means  of  a  canal    (See  Appendix  X  17.) 

g*5.  Red  River  from  Port  Royal,  Montgomery,  County,  Tennessee  to  its 
mouth.    (See  Appendix  X  18.) 


The  above  numbers,  4  and  6,  are  printed  in  House  Ex.  Doc.  No.  5 


Forty-sixth  Congress,  third  session. 

6.  South  Fork  of  Cumberland  River,  Kentucky. — Printed  in  House  Ex. 
Doc.  No.  91,  Forty-sixth  Congress,  third  session.  (See  also  Api)endix  X 
19.) 

)And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  is  charged  with  and  is  now  engaged  upon  the  follow- 
ing, the  results  of  which  will  be  duly  submitted  when  received : 

1.  Bear  Creek,  running  from  Northeast  Mississippi  into  the  Tennessee 
River. 

2.  Little  Tennessee  River  from  its  mouth  on  the  Holston,  or  Big  Tennessee 
River,  to  the  mouth  of  Tellico  River. 

3.  Cumberland  River,  at  Smith's  Shoals,  iw  the  State  of  Kentucky,  to 
ascertain  the  practicability  and  the  cost  of  a  canal,  with  locks  and  darns, 
from  the  head  to  tliefoot  of  said  shoals.    . 

IMPROVEMENT  OF  THE  NAVIGATION  AT  THE  FALLS  OF  THE  OHIO- 
OPERATING  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND 
CANAL. 

OflBcer  in  charge,  Maj.  G.  Weitzel,  Corps  of  Engineers. 

1.  Improvement  of  the  Falls  of  the  Ohio  River. — Previous  to  February 
26, 1872,  when  the  improvement  first  became  of  any  practical  benefit  to 
commerce,  the  natural  channel- way  at  this  point  was  by  means  of  the 
three  chutes  over  the  falls.  The  main  chute  (Indiana  chute)  was  navi- 
gable for  descending  boats  from  three  to  five  months,  and  for  ascending 
boats  about  one  or  one  and  one-half  months  in  the  year. 
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A  canal  built  by  private  parties  around  the  falls  on  the  Kentucky  side, 
called  the  Louisville  and  Portland  Canal,  permitted  the  passage  of  ves- 
sels not  exceeding  185  feet  in  length  and  50  feet  in  breadth,  and  was, 
therefore,  only  available  for  the  smaller  class  of  vessels  which  were  then 
navigating  the  rivers  of  the  Mississippi  basin. 

The  project  for  this  improvement  was  adopted  in  1868,  and  its  object 
was  to  deepen,  widen,  and  enlarge  the  Louisville  and  Portland  Can^, 
to  complete  the  new  locks  and  branch  leading  to  them  (which  work  had 
been  begun  in  1860  by  the  Louisville  and  Portland  Canal  Company,  and 
stopped  for  want  of  funds  in  1866).  Since  then  the  project  has  been  ex- 
tended by  the  action  of  Congress,  so  as  to  include  the  improvement  of 
the  Indiana  chute. 

The  amount  expended  to  June  30, 1880,  is  $1,448,838.50. 

On  this  date  and  ever  since  February  26, 1872,  this  improvement  has 
permitted  the  passage  of  boats  not  exceeding  335  feet  in  length  and  80 
feet  in  width. 

During  the  year  ending  June  30, 1881.  $2,600.97  has  been  expended. 
The  only  advantages  that  have  resulted  n^om  this  have  been  to  bring  the 
work  nearer  to  the  point  of  its  final  completion. 

If  the  stage  of  the  river  permits,  the  whole  amount  allotted  by  the 
acts  of  June  14, 1880,  and  March  3,  1881  ($60,000),  can  be  profitably 
expended  during  the  year  ending  June  30, 1882,  in  improving  the  Indiana 
chnte,  and  the  aidvantages  of  this  improvement  will  consist  in  improv- 
ing the  natural  main  navigable  channel  over  the  falls,  and  thus  relieve 
the  artificial  channel,  or  Louisville  and  Portland  Canal,  in  periods  when 
commerce  is  crowded  at  this  point. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  Indiana  chute  is  $70,000. 

During  last  year  4,196  vessels,  with  a  registered  undertonnage  of 
1,124,838  tons,  passed  by  this  point  by  the  canal ;  and  1,723,  with  a  ton- 
nage of  517,361  tons,  passed  by  the  natural  channel.  Total  number  of 
vessels,  5,910.  Total  registered  undertonnage,  1,642,199  tons.  In  addi- 
tion to  a  very  large  amount  of  general  merchandise,  these  vessels  car- 
ried the  following  amount  of  the  three  chief  staples :  29,086,100  bushels 
of  coal,  73,400  barrels  of  salt,  and  53,660  tons  of  iron-ore.  ^ 

Jaly  1, 1880,  araonnt  available $24,361  70 

AmooQt  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$74,361  70 

Jnljr  1, 1881,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
UabiJitie*  July  1,  1880 2,600  97 

July  1,  IrWl,  amount  available 71,760  73 

Amount  (estimatiMl)  required  for  completion  of  existing  project 70, 000  00 

Amount  that  can  be  prolitably  expended  iu  fiscal  year  ending  June  30, 1883.     70, 000  00 

(See  Appendix  Y  1.) 

2.  Operating  and  mamtaining  the  Louisville  and  Portland  Canal. — ^The 
government  assumed  charge  of  this  canal  on  June  11, 1874.  During  the 
past  year  it  has  been  open  two  hundred  and  eighty  days,  and  closed 
forty-<)ne  days  by  high-water,  twenty-flve  by  ice,  and  nineteen  for  re- 
pftirs;  4,196  boats,  with  a  registered  undertonnage  of  1,124,838  tons, 
lAssed  through  the  canal. 

The  available  balance  on  hand  July  1, 1881,  was  $7,615.18. 

The  act  of  March  3, 1881,  provides  that  thereafter  the  Secretary  of  War 
is  authorized  to  draw  his  requisition  on  the  Secretary  of  the  Treasury, 
from  time  to  time,  for  the  purpose  of  operating  and  keeping  this  canal 
in  repair. 

(See  Appendix  Y  2.) 
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IMPROVEMENT  OF  OHIO  AND^  MONONGAHELA  RIVERS  AND  OF  AL- 
LEGHENY  RIVER,  PBNNSYLVANIA-^CONSTRUCTION  OF  HARBOR  OF 
REFUGE  NEAR  CINCINNATI,  AND  OF  ICE  HARBOR  AT  MOUTH  OF 
MUSKINGUM  RIVER,  OHIO. 

Officer  in  charge,  Maj.  William  E.  Merrill,  Corps  of  Engineers,  hav- 
ing  under  his  immediate  orders  Lieut.  F.  A.  Mahan,  Corps  of  Engineers, 
until  May  19, 1881,  when  the  latter  officer  was  temporarily  relieved,  on 
account  of  sickness,  by  Lieut.  William  M.  Black,  Corps  of  Engineers. 

1.  Ohio  River — Davis  Island, — Both  walls  of  the  lock  at  Davis  Island 
have  been  completed  lo  the  coping ;  the  stone  floor  of  the  Chanoine  dam 
at  head  of  the  lock  has  also  been  completed.  The  lock-chamber  has 
been  excavated  to  grade,  and  about  three-fourths  of  the  guiding-crib  at 
the  head  of  the  lock  has  been  built;  2,282  cubic  yards  of  cut  stone, 
2,226  cubic  yards  of  rubble,  and  3,248  cubic  yards  of  concrete  masonry 
have  been  laid  during  the  year,  and  11,881  cubic  yards  of  earth  excava- 
tion has  been  made  in  the  chamber  of  the  lock.  Considerable  progress 
has  also  been  made  in  the  construction  of  the  wickets,  &c.,  for  the  nav- 
igable pass. 

Portland  ^ar.— The  substructure  of  this  dike  has  been  built  to  a 
length  of  446  feet,  and  the  superstructure  has  been  finished  for  a  length 
of  360  feet. 

Grand  Chain. — The  dike  at  the  head  of  the  Grand  Chain  has  been 
extended  to  a  length  of  1,200  feet,  and  the  superstructure  is  finished 
*  for  a  length  of  1,075  feet.  Total  proposed  length,  3,000  feet.  The  sub- 
structure  of  the  dike  at  foot  of  the  chain  has  been  built  to  a  length  of 
1,600  feet,  and  the  dike  has  been  finished  for  a  length  ot  1,330  feet. 
Total  proposed  length,  3,000  feet. 

Dredging, — The  dreages  Ohio  and  Oswego^  have  been  employed  in 
excavating  for  the  improvement  of  navigation  at  Brush  Creek  Island, 
at  New  Eichmond,  Ohio,  at  Cincinnati,  Ohio,  at  Three-Mile  Creek,  at 
CaUom's  Ripple,  at  Riverside,  Ohio,  and  at  Warsaw  Bar.  A  total  of 
62,740  cubic  yards  of  gravel  and  7,955  cubic  yards  of  loose-rock  exca- 
vation was  made  during  the  year,  at  an  average  cost  of  22.8  cents  per 
cubic  yard.  Fifty-eight  snags  and  one  wreck  were  also  removed  by 
the  dredges. 

Snagging. — The  snag-boat  E.  A.  Woodruff  began  work  on  July  14. 
and  closed  for  the  season  on  December  16 ;  1,025  snags  were  removea 
during  the  season,  and  thirty-seven  wrecks  were  also  either  wholly  or 
partly  removed. 

Removal  of  rocks. — ^The  reef  known  as  the  "  Upper  Center  Bock  ^  was 
removed  from  the  channel  at  the  Little  Chain,  as  well  as  the  outlying 
rocks  of  a  group  at  the  lower  end  of  the  chain.  About  150  cubic  yards 
were  also  removed  from  the  reef  known  as  the  "  Grenadier  Eocks,"  near 
the  head  of  the  Grand  Chain. 

The  oflQcer  in  charge  presents  the  following  estimate  for  the  ensuing 
year: 

Davis  Island  Dam $200,000  00 

Snagging 25,000  00 

Dredcinc 16,500  00 

New  hallfor  dredge  Oswego 24,000  00 

Removing  rocks 5,000  00 

Dams  and  dikes 572,500  00 

Engineering  and  contingencies 25,000  00 

868,000  00 
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Jnlyl,  1880,  araooDt  available $350,980  74 

Amount  appropriated  by  act  approved  March  3,  1881 350,000  00 

1700,980  74 

Jol.v  1, 1881,  amount  expended  during  fiscal  year,  exclusive 

ofontstandiug  liabilities  July  1,  18^ 231,087  07 

July  1,  1881,  outstanding  liabilities 23,545  31 

254,632  38 

July  1,  1881,  amount  available * *446,348  36 

Amouit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.   -868, 000  00 
(See  Appendix  Z  1.) 

2.  Monongahela  River^  West  Virginia  and  Pennsylvania, — ^o  work  of 
coustmctioQ  has  been  done  during  the  fiscal  year. 

Under  the  appropriations  of  June  14,  1880,  and  March  3,  1881,  the 
title  to  land  required  for  lock  and  dam  No.  8,  at  Dunkard  Creek,  has 
been  acquired  by  the  United  States ;  and  a  contract  has  been  awarded 
for  furnishing  the  stone  needed  for  the  lock  and  for  tbs  abutment  of  the 
dam. 

The  officer  in  charge  recommends  an  appropriation  of  $69,000  to  com- 
plete the  lock  at  Dunkard  Creek,  and  to  pay  the  runnnig  expenses  of 
lock  No.  9. 

July  1,  1880,  amonnt  available |-25,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$50,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiea  July  1,  1880 4,430  81 

Joly  1, 1881,  amount  available 45,569  19 

Amonnt  (estimatRl)  required  for  completion  of  existing  project 139, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    69, 000  00 

(See  Appendix  Z  2.) 

3,  Allegheny  River^  Pennsylvania. — The  dam  at  Six-Mile  Island,  which 
was  seriously  damaged  by  ice  during  the  winter  of  1879-'80,  has  been 
pat  in  complete  repair.  This  dam  turns  the  water  at  the  4-foot  stage, 
and  is  believed  to  be  a  permanent  improvement. 

The  riprap  dam  at  Nicholson  Eapids  was  also  considerably  injured 
daring  the  winter,  and  it  was  deemed  advisable  to  replace  it  by  a  crib 
dam  ballasted  with  stone.  This  new  dam  is  built  on  the  upper  edge 
of  the  old  riprap  dam,  and  is  a  thoroughly  substantial  work. 
^  The  navigation  of  the  Allegheny,  especially  in  the  upper  portion  of 
the  river,  is  much  obstructed  by  rocks,  and  a  crane-boat  together  with 
fonr  independent  auxiliary  parties  was  employed  in  their  removal.  The 
result  of  this  work  was  the  removal  of  3,960  large  rocks,  a  great  projwr- 
tion  of  which  were  first  broken  up  by  blasting,  besides  some  850  cpbic 
yards  of  bowlders  from  the  shoal  places ;  15  snags  were  also  removed  by 
these  parties.  A  small  sum  w^  also  expended  in  dredging  at  the  mouth 
«f  the  river,  but  without  marked  result. 

The  oflBcer  in  charge  recommends  an  additional  appropriation  of 
150,000  for  the  general  improvement  of  the  river. 

Jtdy  1, 1880,  amount  available $20,00136 

Inount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$45,00136 

*This  includes  the  amount  transferred  to  the  improvement  of  Indiana  Chute. 
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July  1,  1881,  amount  eatpended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 119.852  11 

July  1,  1881,  amount  avaUable 25,149  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50. 000  00 
(See  Appendix  Z  3.) 

4.  Harbor  of  Refuge  near  Cincinnati^  Ohio, — The  dike  on  the  Ohio  side 
at  Four-Mile  Bar  has  been  completed  with  a  total  length  of  2,135  feet 
The  Kentucky  dike  has  been  built  to  a  length  of  1,950  feet,  the  height  of 
the  walls  varying  from  two  courses  to  the  lull  height.  The  timber  work 
is  finished  for  a  length  of  728  feet. 

The  officer  in  charge  recommends  the  construction  of  a  third  dike  to 
complete  this  improvement,  at  an  estimated  cost  of  $33,000. 

July  1,  1880,  amount  available $21,303  43 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $16,490  4^ 

July  1,  1881,  outstanding  liabilities 4,813  00 

21,303  43 

Amount  (estimated)  required  for  completion  of  existing  project 33,00000 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1883.     33, 000  00 

(See  Appendix  Z  4.) 

5.  Ice  harbor  at  mouth  of  Muskingum  Biver,  Ohio. — ^Work  was  begun 
on  July  29, 1880.  and  was  continued  until  stopped  by  cold  weather  on 
November  24.  It  was  resumed  on  May  4,  1881,  and  continued  to  the 
end  of  the  fiscal  year. 

A  coffer-dam  has  been  constructed  above  the  State  dam  across  the 
Muskingum  at  Marietta  of  sufficient  capacity  to  inclose  the  upper  half 
oi  the  new  lock  which  is  to  be  built  in  the  pool,  and  7  J£)0  cubic  yards 
of  excavation  has  been  made  within  this  coffer. 

In  addition  to  the  above,  some  2,200  cubic  yards  of  excavation  has 
been  made  to  open  a  new  mill-race  outside  of  the  coffer-dam. 

Fifteen  hundred  and  thirty-nine  cubic  yards  of  dimension  stone  and 
2,162  cubic  yards  of  rubble-stone  have  been  delivered  for  the  lock,  under 
contract  with  Thomas  P.  Townsend,  dated  February  16, 1880.  Consid- 
erable progress  has  been  made  in  cutting  this  stone  reSBwiy  for  laying, 
and  some  600  cubic  yards  of  stone  has  been  broken  for  the  foundations 
of  the  lock. 

A  large  and  valuable  plant  has  been  collected,  and,  with  a  favorable 
season,  it  is  expected  that  a  good  showing  will  be  made  by  the  close  of 
the  working  season. 

The  officer  in  charge  submits  the  following  estimate  for  the  ensuing 
year: 

Original  estimated  cost  of  lock #216,400  00 

Amount  already  appropriated 110, 000  00 

Eequired  to  complete  lock 106,400  00 


July  1,  1880,  amount  available $74, 771  97 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

104,771  97 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 47,953  40 

July  1,  1881,  outstanding  liabilities 8,067  53 

56,020  98 

July  1,  1881,  amount  available 46,751  04 

Amount  (estimated)  required  for  completion  of  existing  project 106, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     106, 400  00 

(See  Appendix  Z  5.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Merrill  was  charged  with  and  has  completed  the  following,, 
tbe  results  of  which  were  transmitted  to  Congress: 

1.  Ice  harbovy  Bellairej  Belmont  County^  Ohio,    (See  Appendix  Z  6.) 

2.  The  Ohio  River  at  the  head  of  Hurricane  Island  and  Elizahethtown^ 
lUinoii.    (See  Appendix  Z  1.) 

3.  For  the  construction  of  two  ice-breakers  in  the  Ohio  River j  near  the 
West  Virginia  shorCj  and  below  the  railroad  bridge  crossing  said  river  at 
Parlsersburg.    (See  Appendix  Z  7.) 

4.  Ice  harbor  at  Point  Pleasant j  West  Virginia.    (See  Appendix  Z  8.) 
The  above  were  printed  in  House  Ex.  Doc.  No.  49,  Forty-Sixth  Con- 
gress, third  session. 

5.  Toughiogheny  River,  to  begin  at  its  mouth  at  McKeesportj  Allegheny 
County,  and  end  at  ConnellsHUe,  Fayette  County^  Pennsylva/nia.  Printed 
in  House  Ex.  Doc.  No.  20,  Forty-sixth  Congress,  third  session.  (See 
also  Appendix  Z  9.) 

6.  Red  Bank  Creek,  Pennsylvania,  from  its  mouth  on  the  Allegheny  River 
to  Brookrille.  Printed  in  House  Ex.  Doc.  No.  86,  Forty-sixth  Congress, 
third  session.    (See  also  Appendix  Z  10.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  and  is  now  engaged  upon  the  following,  the 
results  of  which  will  be  duly  submitted  when  received : 

1.  Survey  of  the  Clarion  River  from  its  mouth  to  Ridgeicay,  Pennsylvai^ 

MPEOVEMENT  OF  KENTUCKY  RIVER  AND  OF  TRADEWATER  RIVER, 
KENTUCKY;  OF  BIG  SANDY  RIVER  KENTUCKY  AND  WEST  VIRQINIA; 
AND  OF  GUYANDOTTE  AND  LITTLE  KANAWHA  RIVERS,  WEST  VIR- 
GINIA. 

Officer  in  charge,  Maj.  James  W.  Cuyler,  Corps  of  Engineers. 

1.  Kentucky  River,  Kentucky. — The  present  project  is  that  of  restoring 
the  old  State  slackwater  works,  in  the  lower  100  miles  of  the  river,  and 
the  progressive  building  of  new  works  to  extend  slackwater  158  miles 
fhrther  up,  to  the  Three  Forks. 

Tbe  first  work  undertaken  was  that  of  the  restoration  of  the  old  works, 
which  has  been  conducted  in  the  face  of  considerable  diflficulties.  This 
restoration  is  now  so  far  advanced  that  it  is  calculated  to  complete  it, 
BO  fu*  as  to  reopen  slack -water  navigation  through  the  four  lower  works 
(a  length  of  82  miles),  by  December  10, 1881. 

The  navigation  afforded  will  be  a  6-foot  one,  with  locks  of  100  feet 
available  boat  capacity,  having  lifts  averaging  14  feet.  The  dams  will 
he  of  timber  crib- work,  filled  in  with  riprap  stone,  backed  with  gravel, 
of  an  average  length  of  4i)0  feet,  and  height  (from  foundation  in  lower 
pool)  of  22  feet.  These  dams  will  be  "  step-dams,''  and  in  plan  straight 
^ms,  at  right  angles  (nearly)  to  the  locks.  They  will  be  built  upon  the 
Mhidatious  of  the  old  dams,  the  clear  breaches  in  these  being  closed 
with  new  work,  founded  upon  the  bed  of  the  river,  and  securely  tied 
into  the  old  foundations. 

As  explained  in  the  last  annual  report,  work  was  not  begun  upon  this 
improvement  until  May,  1880,  under  the  first  appropriation  for  it  of 
March  3, 1879. 

It  is  ]>roposed  to  apply  the  appropriation  of  March  3, 1881,  to  rebuild- 
ing dam  No.  5  and  abutment,  and  renovating  its  lock,  to  rebuilding  dam 
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No.  4,  and  to  acquiring  land,  and  preparing  for  building  tbe  new  lock 
No.  6. 

July  1,  1880,  amount  available $198,170  91 

Amount  appropriated  by  act  approved  March  3,  1881 125, 000  00 

f  323, 170  91 

July  1, 1881.  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880 \ 170,195  39 

July  1,  1881,  outstanding  liabilitiea 14,162  2(5 

184,  ^7  ^ 

July  1,  1881,  amount  available 138,813  26 

Amount  (estimated)  required  for  completion  of  existing  project 749, 402  00 

Amount  that  can  t>e  profitably  expended  in  fiscal  year  ending  June  30, 1883.    228, 000  00 

(See  Appendix  A  A  1.) 

2.  Big  Sandy  River j  West  Virginia  and  Kentucky, — The  present  project* 
80  far  as  improving  the  natural  channels,  wa«  adopted  in  1878,  and  for 
slackwater  navigation,  in  1880;  the  object  of  the  lirst  plan  being  to 
improve  the  raft  and  push-boat  navigation  in  low  stages,  and  of  the 
second  to  afford  a  permanent  5-foot  navigation,  The  natural  channels 
are  narrow,  obstructed,  and  with  as  little  as  3  inches  of  water  in  them, 
at  low  stages,  over  shoals  and  ripples. 

The  plan  of  open  river  improvement  adopted  in  1878  had  at  the  end 
of  the  fiscal  year  placed  the  main  river,  from  Louisa  to  the  mouth — ^26 
rnile^ — in  good  navigable  condition,  with  18  inches  ot  water  at  extreme 
low  stages,  in  the  channel  and  chutes,  and  in  the  upper  river,  both  the 
Louisa  and  Tug  Forks  in  about  the  same  condition,  the  latter  to  Pike- 
ton,  87  miles  above  Louisa,  and  the  former  to  a  point  81  miles  above 
Louisa. 

The  appropriation  of  $65,000  asked  for  is  for  carrying  to  completion 
the  lock  and  dam,  near  Louisa,  $60,000,  and  for  continuing  and  main- 
taining the  open  river  improvement,  $5,000. 

July  1,  1880,  amount  available $54,948  15 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

1104,948  15 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8,471  49 

July  1,  1881,  outstanding  liabilities 938  06 

9,403  55 

July  1,  1881,  amount  available 95,538  60 

Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1883.      65, 000  00 

(See  Appendix  A  A  2.) 

3.  Guyandott^RiveTj  West  Virginia. — The  present  plan  of  improvement 
for  this  river  was  adopted  in  1878,  and  operations  have  l>een  carried  on, 
mainly,  in  accordance  with  it.  This  plan  comprises!  an  improvement  of 
the  w^hole  river  for  raft  navigation  up  to  Logan  Court- House,  81 J  miles. 
Last  season  the  plan  was  enlarged,  to  extend  the  same  improvement 
continuously  above  Logan,  as  far  up  as  it  was  expedient  to  go,  t^is 
upper  section  being  closed  to  navigation  except  at  the  flood  stages  of 
the  river.  The  amount  expended  to  June  30, 1881,  is  $4,415.09,  which 
has  perceptibly  made  the  navigation  easier. 

The  appropriation  of  $2,000  asked  for  fiscal  year  1882-'83  is  to  extend 
up  stream  the  present  improvement,  maintaining  at  same  time  the  whole 
line  now  improved  in  its  present  condition  for  navigation. 
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Jttly  1,  1880,  araonnt  available $2,308  78 

Amount  appropriated  by  act  approved  March  3,  18r*l 3, 500  00 

$5,808  78 

Jnly  1,  1881,  amount  expended  during  ti«*cal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,7*23  87 

Jnly  1, 1>"81,  amount  available ^ 4,084  91 

Aroouot  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     2, 000, 00 
(See  Appendix  A  A  3.) 

4.  Little  Kdnaxcha  River^  West  Virginia. — The  present  project  adopted 
in  1880  proposes  extending  slackwater  navigation  up  the  river  some  12 
miles  abote  the  slackwater  navigation  of  the  Navigation  Company. 

The  additional  lock  and  dam  provided  for  by  river  and  harbor  act  of 
Jane  14,  1880,  have  been  located,  and  it  is  proposed  with  the  funds  now 
on  hand  from  the  appropriations  of  June  14,  1880,  and  March  3,  1881, 
♦5.'i,000,  to  begin  constructing  these  works,  tlie  lock  being  taken  up 
first,  and  bring  them  well  to  completion,  for  which  the  funds  asked  for 
fi«cal  year  1882-83  are  estimated  by  the  officer  in  charge  as  sufficient. 

Jnly  1,  18e0,  amount  available .* ^14,757  00 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

$54,757  00 

Joly  1,  IHHI,  amount  expended  during  fiscal  year,  exclusive  of 

oQtiitanding  liabilities  July  1,  18r0 I,8i0  88 

July  1,  1H81,  outstanding  liabilities "200  00 

2, 020  88 

July  1,  1881,  amount  available 52,7:J6  12 

Amount  (estimated)  renuire<l  for  completion  of  existing  pioject 31, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     31, 000  00 

(See  Appendix  A  A  4.) 

5.  Improvement  of  Tradewater  River^  Kentucky, — An  appropriation  of 
43,000  was  made  by  the  river  and  harbor  act  of  March  3, 1881,  for  the 
improvement  of  the  open  navigation  of  this  river.  This  sum  will  be 
applied  during  this  season,  so  soon  as  the  stage  of  water  admits,  to 
blasting  out  a  channel  70  feet  wide  through  the  rock  bar  above  the 
mouth,  to  insure  egress  into  the  Ohio,  and  removing  the  worst  natural 
obstructions  to  general  navigation  as  far  up  as  the  tunas  appropriated 
will  go.  To  c< Jitinue  the  work  on  the  plan  as  adopted,  in  order  to  fully 
Qtilize  what  work  will  be  done  the  present  season,  will  require,  approxi- 
mately, #7,000,  which  amount  is  asked  for  fiscal  year  1882-'83,  to  be 
applied  to  extending  up  river  and  enlarging  improvement  to  be  effected 
this  working  deacon. 

Amount  appropriated  bv  act  approved  Marcb  3,  1881 $3, 000  00 

July  1,  1881,  amount  available 3,000  00 

Amount  tbat  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1883.    7, 000  00 

(See  Appendix  A  A  5.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  Ihe  river  and  harbor  act  of  June  14, 
1880,  Major  Cuyler  was  chargeil  with  the  following,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  60, 
Forty-sixth  Congress,  third  session  : 

1.  Tradewater  Riner^  Kentucky.    (See  Appendix  A  A  5.) 

And  to  comply  with  ])rovisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be  duly 
anbmitted  when  received : 

L  Licking  River ^  from  its  mouth  to  Falmouth^  in  Kentucky, 


J 
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IMPROVEMENT  OF  WABASH    RIVER,   INDIANA  AND  ILLINOIS,  AND  OF 
WHITE  RIVER,   INDIANA. 

Pfficer  in  charge,  Maj.  Jared  A.  Smith,  Corps  of  Engineers, 

1.  Wabash  River ^  Indiana  and  Illinois. — The  improvements  upon  this 
river  have  made  navigable,  at  all  stages  of  water,  a  considerable  portion 
of  the  river  where  for  years  befoi-e  no  navigation  had  been  practicable, 
save  at  very  high  stages.  The  channel  had  been  obstracted  by  reefe^ 
snags,  and  bars,  and  it  was  narrow,  crooked,  and  uncertain. 

The  principal  improvements  have  been  Coffee  Island  Chute ;  bank 
protection  and  wing-dam  near  Gray ville.  III. ;  dam  in  New  Harmony 
Cut-off;  dam  across  Turkey  Island  Chute;  wing-dam  and  shire  protec- 
tion at  New  Harmony ;  removal  of  reef  at  Warwick's  Ripple ;  channel 
through  reef  and  construction  of  dike  at  Grand  Chain ;  wing-dam  at 
Winkler's  Bar ;  dam  across  Little  Chain  Cut-off;  removal  of  snags. 

Numerous  other  small  improvements  have  been  made. 

During  the  last  fiscal  year  the  larger  portion  of  the  reef  in  the  chan- 
nel at  Warwick's  Eipple  has  been  removed  ;  830  linear  feet  of  dike  has 
been  built  on  the  east  side  of  chute  at  Grand  Chain, ^nd  a  part  of  the 
reef  in  the  head  of  the  chute  has  been  removed. 

At  Winkler^s  Bar  a  wing-dam  has  been  extended  750  feet. 

At  Mclntyre^s  Bar  the  shore  has  been  protected  from  cutting  by  a 
work  550  feet  long. 

At  yew  Harmony  a  shore  protection  has  been  constructed  714  feet 
long,  with  a  wing-dam  64  feet  in  length. 

Bepairs  have  been  made  to  the  dam  in  New  Harmony  Cut-off,  and  fur- 
ther arrangements  have  been  made  for  stopping  the  drift. 

The  snag-boat  has  removed  202  snags  and  103  overhanging  trees,  be- 
sides towing  barges  with  materials  for  other  works  of  improvement. 

The  survey  of  the  river  has  been  completed  to  the  head  of  Grand 
Chain,  and  a  special  survey  has  been  made  at  Coffee  Island. 

The  object  of  the  improvements  has  been  to  secure  a  good  channel  of 
not  less  than  3J  feet  of  water  at  all  stages. 

This  result  is  now  fairly  accomplished  over  the  portion  of  the  river 
from  Grand  Chain  to  a  point  10  miles  above  Gray  ville.  111.  Other  por- 
tions have  beeh  considerably  improved. 

The  river  has  recently  come  into  extensive  use  in  transporting  the 
products  of  adjacent  counties,  thus  benefiting  and  developing  the  re- 
sources' of  its  valley. 

The  amount  expended  to  June  30, 1881,  is  $327,155.04.  This  includes 
snag-boat,  barges,  machinery,  and  a  large  amount  of  plant,  which  is  on 
hand  for  future  use. 

An  appropriation  of  $75,0a0  is  asked  for  the  next  fiscal  year,  to  be  ap- 
plied to  removing  snags,  improving  channel  at  Coffee  Island  Chute,  com- 
pleting improvements  at  Grand  Chain  and  Little  Chain,  and  removing 
bars  t^low  Little  Chain  by  means  of  wing-dams^  and  other  similar  work. 

In  addition  to  the  above  a  separate  estimate  is  submitted  by  the  offi- 
cer in  charge,  amounting  to  $130,000,  for  commencing  a  lock  and  dam  at 
Grand  Rapids,  of  which  $65,000  could  be  profitably  expended  in  the  first 
year  of  the  work. 

Wabash  River  above  Vincennes, — The  act  of  March  3,  1881,  provided 
that  $25,000  should  be  expended  in  impro\ing  the  river  above  Vin- 
cennes. • 

As  no  surveys  or  improvements  of  this  part  of  the  river  have  been 
made,  the  only  work  whi^h  eould  be  commenced  at  once  was  the  re. 
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ODOval  of  snags.    Farther  work  will  await  the  result  of  surveys  and  ex- 
iminations  which  will  be  made  this  season. 

The  improvements  will  consist  in  confining  the  channel  by  shore  pro- 
tections and  wing-dams.  Although  these  cannot  now  be  definitely  in- 
dicated, there  is  no  doubt  that  a  further  appropriation  of  $50,000  could 
be  profitably  spent  in  improving  these  points.  The  amount  thus  far 
expended  is  (2.967.32. 

July  1,1880,  amount  avaUable $35,003  81 

Amoont  appropriated  by  act  approved  Maroh  3, 1881 50, 000  0^ 

$75,003  81 

Jnly  1,  18^1,  amonnt  expended  dnriog  fiscal  year,  exclusive  of 

onUtaDding  liabilities  July  1, 1880 ^,096  40 

July  1, 1881,  ontotandiDg  liabilities 5,737  30 

31,833  70 

Jilyl,  1881,  amount  available i...    43,170  11 

Anomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  125, 000  00 

(See  Appendix  B  B  1.) 

2.  White  Riverj  Indiana. — The  original  project  for  improving  this 
river  to  near  Portersville  on  the  East  Fork,  and  the  falls  on  the  West 
Fork,  contemplated  making  a  channel  of  not  less  than  2  feet  at  the  low- 
est stages  of  water. 

With  the  class  of  boats  used  on  this  river  such  a  channel  will  accom- 
modate a  large  traffic. 

The  amount  expended  to  June  30,  ISSl,  is  $32,911.89.  This  includes 
the  purchase  and  outfit  of  a  snag-boat  and  other  plans  for  use  in  future 
work. 

During  the  last  year  218  snags  were  removed,  and  228  overhanging 
trees  were  cut  away. 

Two  new  barges  have  been  built  and  one  of  them  has  been  fitted  with 
an  engine  and  other  machinery  for  a  pile-driver. 

A  party  has  commenced  the  improvement  at  Kelly's  Ripple. 

The  work  of  constructing  wing-dams  is  also  fairly  commenced.  A 
wn-ey  of  the  river  has  been  completed  from  its  mouth  to  Hazleton,  a 
distance  of  18  miles. 

The  work  thns  far  done  has  considerably  improved  the  navigation  be- 
tween Hazleton  and  Petersburg,  though  the  increase  in  depth  of  chan- 
nel cannot  be  definitely  stated. 

The  amomit  of  $50,000  can  be  profitably  expended  on  this  improve- 
ment during  the  next  fiscal  year. 

July  1,  1880,  amount  available fr24, 16*2  65 

Anonnt  appropriated  by  ad  approved  March  3,  1881 20, 000  00         ' 

$44, 168  65 

Jo] J  1,  1681,  amount  expended  dnring  fisoal  year,  exclnaive  of 

outstamling  liabilities  July  1,  1880 12,068  54 

Jolyl,  15581,  outstanding  liabilities 2,674  23 

14,742  77 

Jttly  I,  1881,  amount  available 29,419  8» 

Amonnt  (estimated)  required  for  completion  of  existing  project 85, 000  00 

Imonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  B  B  2.) 

BRIBGOa  THE  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

L  Bridge  across  the  A  rhansas  River  at  Little  Rock. — ^A  Board  of  offic^urs 
•f  the  Corps  of  Engineers  was  convened  in  May,  1873,  to  examine  9^ 
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report  whether  a  bridge  that  was  being  constructed  at  the  time  over  the 
Arkansas  Eiver  at  Little  Rock  by  the  Cairo  and  Fulton  Railroad  Com- 
pany would  seriously  obstruct  or  impair  the  navigation  of  the  river. 

In  the  report  submitted  the  Board  felt  it  necessary,  as  this  was  the 
first  bridge  erected  over  the  Arkansas  River,  to  discuss  the  conditions 
which,  in  their  opinion,  should  govern  the  construction  of  bridges  over 
that  stream. 

An  occasion  having  lately  arisen  to  refer  to  this  report,  it  was  found 
that  its  publication  in  the  annual  report  of  this  office  of  1873  had  been 
overlooked  at  the  time.  It  is  now  inserted  in  the  appendix  of  this  re- 
port for  future  reference. 

(See  Appendix  C  C  1.) 

2.  Bridge  across  the  Missmippi  River  at  Sabulaj  Iowa. — This  bridge 
was  authorized  by  section  7  of  "An  act  to  authorize  the  construction  of 
a  bridge  across  the  Mississippi  River  at  or  near  the  town  of  Clinton  in 
the  State  of  Iowa,  and  other  bridges  across  the  said  river,  and  to  estab- 
lish them  as  post-roads,"  approved  April  1, 1872,  and  is  to  be  built  by 
the  Chicago,  Milwaukee  and  Saint  Paul  Railway  Company,  the  success- 
ors of  the  Sabula,  Ackley  and  Dakota  Railroad  Company. 

The  location  and  plan  of  the  bridge  after  due  examination  by  this 
office  was,  upon  its  recommendation,  approved  by  the  Secretary  of  War 
July  17, 1880. 

(See  Appendix  C  C  2.) 

LAKE    HARBORS   AND   RIVERS. 
IMPROVEMENT    OF    HARBOR    AT    DULUTH,   MINNESOTA,    AND    OF    THB 
ENTRANCE    TO    SUPERIOR   BAY,    LAKE    SUPERIOR  —  IMPROVEMENT 
OF  THE   HARBOR  AT  ORAND  MARAIS,  MINNESOTA. 

Officer  in  charge,  Capt.  C.  J.  Allen,  Cori)s  of  Engineers. 

1.*  Harbor  at  Buluth^  Minnesota, — Before  the  work  of  dredging  com- 
menced in  this  harbor,  the  entrance  through  the  canal  was  precarious, 
and  the  anchorage  ground  within  the  bay  limited,  inadequate,  and  inse- 
cure. By  1878  the  dredged  area  had  much  increased,  but  scarcely  keep- 
ing pace  with  the  demands  of  commerce.  In  1880  the  wants  of  naviga- 
tion required  not  only  the  usual  enlargement  of  the  harbor  area,  but  the 
dredging  of  a  convenient  channel  leading  from  the  Northern  Pacific  Bail- 
road  docks,  past  the  blast  furnaces  on  Rice's  Point,  down  to  the  intersec- 
tion with  the  channel  of  the  Saint  Louis  River,  and  considerable  work 
was  done  on  that  line  to  the  great  benefit  of  navigation.  By  the  close 
of  the  season  of  1880,  vessels  drawing  16  feet  of  water  could  enter  the 
canal  and  navigate  the  harbor  in  the  vicinity  of  the  docks  and  the  chan- 
nel to  the  Blast  Furnaces  with  safety.  The  harbor  is  now  pronounced, 
by  competent  authority,  the  best  for  entrance  of  any  on  the  chain  of 
lakes. 

The  amount  expended  to  June  30,  1881,  is  $288,313.51,  of  which 
$51,069.09  has  been  expended  for  construction,  maintenance,  and  repairs 
of  piers  bordering  the  canal,  and  $128,237.18  for  dredging. 

The  work  done  during  the  fiscal  year  past  has  consisted  in  dredging 
and  repairs  to,  and  renewal  of  some  portions  of,  the  piers. 

The  present  project,  as  to  dredging,  is  based  upon  the  report  and  esti- 
mates of  a  Board  of  Engineers  convened  in  January  last,  by  order  of  the 
Secretary  of  War,  at  the  request  of  the  Chamber  of  Commerce  of  Dulnth 
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(See  Appendix  D  D  3),  and  contemplates  the  tnaintenanceof  the  dredged 
areas  and  enlargement  of  the  harbor  by  dredging : 

1.  On  a  line  ft-om  Rice's  to  Minnesota  Point. 

2.  On  a  line  from  the  Blast  Furnace  docks  to  intersect  with  the  chan- 
nel of  the  Saint  Louis  River. 

3.  On  a  line  parallel  to  Minnesota  Point ;  and  4,  along  the  west  side 
of  Rice's  point  in  Saint  Louis  Bay. 

The  total  cost  being  placed  at  $187,988.36. 

The  maintenance  of  the  piers  bordering  the  canal  is  of  the  utmost  im- 
portance to  this  harbor. 

The  officer  in  charge  recommends  a  reserve  fund  of  $  1 0,000  to  $15,000 
for  their  repair,  and  with  which  to  meet  effects  of  the  severe  northeast 
storms. 

It  is  thought  that  $25,000  in  addition  to  what  is  now  on  hand  will 
suffice  to  maintain  the  piers  in  repair  for  some  years  to  come. 

The  act  of  March  3, 1881,  appropriati  d  $40,000;  with  this  sum  it  is 
proposed  to  continue  the  dredging,  mainly  on  the  line  past  the  Blast 
Fomaces. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1883,  as  follows: 

For  dredging  (of  which  about  ^25,000  for  dredging  along  the  west  side  of 

Rice'ji  Point  towards  or  up  to  the  north  shore  of  Saint  Louis  River) $90, 000  00 

Repairs  to  piers 10,000  00 

Tlie  title  to  a  strip  of  land  on  each  side  of  the  canal  firom  the  bay  to 
the  lake,  and  the  title  to  Minnesota  Point  from  the  dike  to  the  north- 
ern terminus  of  the  land  owned  by  the  United  States  for  light-house 
purposes,  should  be  obtained;  or  at  least  such  control  over  it  as  will 
prevent  the  destruction  of  the  timber  and  vegetation  upon  it,  the  re- 
tention of  which  is  necessary  to  the  preservation  of  the  Point. 

Attention  is  earnestly  urged  to  this  matter  by  the  officer  in  charge. 

Juiy  1.  1880,  amount  available 831,239  71 

Amount  appropriated  by  act  approved  March  3, 1881 40, 000  00 

171,239  71 

Jolv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 28,179  81 

July  1,  1881,  outstanding  liabilities 5,324  21 

33,504  02 

Jttly  1,  1881,  amount  available 37,735  69 

AmooDt  (estimated)  required  for  the  completion  of  existing  project 17'^,  988  36 

Amoirnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883: 

For  dredging 90,000  00 

For  repairs  of  piers 10,000  00 

100,000  00 

(See  Appendixes  DD  1  and  DD  3.) 

2.  Dredging  Superior  Bay,  Wisconsin, — The  principal  work  for  the  im- 
provement of  this  harbor  was  done  prior  to  1875,  and  consisted  in  the 
coostraction  of  the  piers  bordering  the  entry  connecting  the  deep-water 
of  the  bay  with  deep-water  of  the  lake,  and  dredging  between  the  piers 
and  in  the  bay  up  to  the  Quebec  Wharf,  so  as  to  afford  a  depth  of  14 
feet  of  water. 

The  trade  of  Superior  City  declined  until  1880;  consequently  the 
channels  fell  somewhat  into  disuse,  and  no  dredging  having  been  done 
sfaioe  1874,  some  shoals  were  developed  between  the  piers  and  in  the 
Quebec  Channel,  reducing  the  ruling  depth  to  11  feet. 

Work  since  1875  has  mainly  consisted  in  repairs  to  piers,  and  the 
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preservation  of  Minnesota  Point,  upon  the  preservation  of  which  the 
Bay  of  Superior  as  a  harbor  and  anchorage  ground  depends. 

The  Board  of  Engineers  convened  in  January,  1881,  to  consider  the 
necessity  of  further  improvement  of  the  Bay  of  Superior,  recommended 
enlargement  of  the  harbor  area  and  channel  facilities  by —  • 

1.  Deepening  the  channel  in  the  Entry  between  the  piers ; 

2.  Dredging  channel  from  the  Entry  past  the  mouth  of  Ifemadji  River, 
around  and  parallel  to  the  shore  of  Superior  Bay,  to  Quebec  Wharf; 

3.  Thence  from  Quebec  Wharf  along  the  west  side  of  the  bay  to  an 
intersection  with  the  channel  of  the  Saint  Louis  River  opposite  Connor's 
Point:  and 

4.  up  the  Nemadji  River  for  about  one-half  a  mile; 
the  whole  at  a  cost  of  $287,080. 

The  preservation  of  the  piers  by  means  of  such  repairs  as  may  be 
needed  from  time  to  time  is  placed  at  $25,000,  making  the  total  cost  of 
present  project  $312,080. 

JThe  amount  expended  prior  to  the  adoption  of  present  project,  which 
also  represents  the  total  amount  expended  to  June  30, 1881,  is  $335,513.26, 
of  which  about  $310,885.10  has  been  expended  in  construction  and  main- 
tenance of  piers  and  beach  protection,  and  $24,628.16  for  dredging. 

There  is  now  on  hand,  to  meet  repairs  for  the  coming  fiscal  year, 
♦7,870.54. 

The  work  for  the  past  fiscal  year  consisted  in  repairs  to  and  preserva- 
tion oi  piers  and  beach. 

The  necessity  of  some  steps  being  taken  by  Congress  to  preserve 
Minnesota  Point  against  erosion  is  referred  to  in  the  report  upon  the 
harbor  of  Duluth  for  this  fiscal  year. 

Both  harbors  are  interested  vitally  in  the  preservation  of  the  Point. 

With  the  appropriation  of  March  3, 1881,  it  is  proposed  to  dredge  in 
the  bay  of  Superior  between  the  piei^s  at  the  entiy,  along  a. line  leading 
from  the  entry  into  and  up  the  Nemadji  Eiver,  and  in  the  Quebec  Wharf 
Channel  and  vicinity. 

The  sum  of  $85,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  dredging  and  preservation  of  piers  and  beach. 

July  1,  1880,  amount  available |;9,473  33 

Amount  appropriated  by  act  approved  March  3,  1881 io,  000  00 

$19, 473  33 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,533  55 

July  1,  It^l,  outstanding  liabilities 69  24 

1,602  79 

July  1,  1881,  amount  available 17,870  54 

Amount  (estimated)  required  for  completion  of  existing  project 302, 080  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883: 

For  dredging 75,000  00 

For  piers  and  beach  protection 10,000  00 

85,000  00 

(See  Appendixes  DD  2  and  DD  3.) 

3.  Harbor  at  Grand  Marais,  Minnesota, — The  work  during  the  past 
fiscal  year  consisted  in  dredging.  The  largest  vessels  can  now  enter 
the  harbor. 

The  original  project,  adopted  in  1879,  and  based  upon  the  survey  of 
1874,  contemplated  dredging  within  the  area  bounded  by  Mayhew's 
Point  and  the  inner  shore  line  to  sufficient  extent  to  afford  anchorage 
ground,  with  16  feet  of  water  for  vessels  seeking  refuge  in  the  harbor 
during  storms,  and  the  construction  of  a  breakwater  jutting  out  from 
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Haybew's  Point  to  narrow  the  entrance  and  afiford  additional  shelter  and 
anchorage. 

Brtim^ted  cost  of  original  project i f  139, 669  40 

Anoimt  expended  to  June  30,  1881 14,677  41 

With  the  appropriation  of  March  3,  1881,  and  the  small  balance  from 
former  appropriations,  it  is  proposed  to  commence  the  constraction  of 
the  breakwater  and  carry  it  on  as  far  as  the  funds  will  admit,  leaving 
the  completion  of  the  breakwater  and  necessary  dredging  to  be  accom- 
plished nnder  future  appropriations. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
^ndiog  June  30, 1883,  for  continuing  the  construction  of  the  breakwater 
and  for  dredging.  The  officer  in  charge  believes  that  this  sum  will  meet 
file  wants  of  the  harbor  for  some  years  to  come. 

Jilyl,  1680,  amoant  available $12,423  87 

AiiMtit  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$32,422  87 

illy  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

ootstanding  liabUities  July  1,  1880:. 6,995  54 

My  I,  1881,  otttBtondiDg  liabilities 1*4  74 

-; 7,100  28 

JnJyl,  1881,  amount  available 25,322  59 

laoQot  (estimated)  required  for  completion  of  existing  project 99, 000  00 

Aaoont  that  can  be  profitably  expei  ded  in  fiscal  year  endiug  June  30, 188:), 
in  continuing  breakwater  and  dredging « 40,000  00 

<See  Appendix  DD  4.) 

EXAMINATIONS  AND  SURVEYS  FOR  I3IPR0VEXENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 1881, 
Captain  Allen  has  been  charged  with,  and  is  now  engaged  upon,  the 
followmg,  the  results  of  which  will  be  duly  submitted  when  received: 

1.  Beaver  Bay^  Minnesota j  to  ascertain  the  cost  and  practicability  of  maJc- 
ing  it  a  harbor  of  refuge. 

2.  Grand  Portage  Bay  and  Waus-waugoising  Bay^  Minnesota^  to  deter- 
mine tckichj  if  either^  should  be  made  a  harbor  of  refuge. 

HABBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 


Officer  in  charge,  Maj.  Henry  M.  Eobert,  Corps  of  Engineers. 

L  Ontonagon  Harbor ^  Michigan, — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1867,  with  the  object  of  affording  a 
channel  of  entrance  to  the  mouth  of  Ontonagon  Eiver,  of  navigable  width, 
^d  not  less  than  12  feet  deep.  The  natural  channel  was  variable  in 
position,  with  not  more  than  7  feet  water  at  the  shoalest  point. 

The  amount  expended  to  June  30,  1880,  is  $195,922.27,  and  resulted 
in  securing  a  channel  125  feet  wide,  carrying  temporarily  not  less  than 
U  feet  depth  of  water,  with  about  750  linear  feet  of  pile  pier,  and  2,690 
linear  feet  of  crib  pier. 

During  the  fiscal  year  ending  June  30, 1881,  $19,942.77  were  expended 
in  adding  eight  cribs  to  the  piers,  partial  superstructure  over  four  cribs, 
and  full  superstructure  over  three  cribs,  and  in  removing  10,546^  cubic 
jards  of  sand  from  the  bar,  and  the  remains  of  old  cribs  which  obstructed 
the  channeL 
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During  the  fiscal  year  1881-'82  nine  cribs  will  l)e  built  and  placed  in 
extension  of  the  piers,  and  partial  superstructure  will  be  built  over  five 
cribs. 

The  appropriation  of  $60,000  asked  for  during  the  fiscal  year  ending 
June  30,  1883,  will  be  applied  to  further  pier  extension. 

The  officer  in  charge  recommends  that  no  funds  be  again  appropriated 
specifically  for  dredging,  as  such  work  is  of  but  temporary  benefit,  the 
bar  reforming  after  every  freshet.  Kapid  extension  of  the  piers  to  deep 
water  can  alone  be  relied  on  to  secure  the  channel. 

July  1,  18«0,  amount  available $21,677  73 

Miscellaneous  receipts 20  00 

Amount  appropriated  by  act  approved  March  3,  lt<sl 20, 000  00 

$41,097  73 

Julv  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  lc<80 ! 19,942  77 

July  1,  1881,  amount  available 21,754  96 

Amount  (estimated)  required  for  completion  of  existing  project 126, 170  00 

Amount  that  can  be  i>rotitably  expended  in  fiscal  year  ending  June  30, 1883.     60, 000  OO 

(See  Appendix  E  E  1.) 

2.  Eagle  Harbor,  Michigan, — ^The  improvement  of  this  harbor  was  com- 
pleted in  1879,  as  far  as  the  present  demands  of  commerce  require.  The 
project  contemplated  a  further  expenditure  of  $176,362,  but  no  appro- 
priation is  asked.  The  work  is  in  good  condition,  and  the  funds  on  hand 
are  ample  for  its  maintenance  for  some  time.  During  the  past  fiscal 
year  a  small  quantity  of  stone  filling  was  put  into  the  guiding  cribs. 
There  has  been  expended  on  this  work  to  June  30,  1880,  the  sum  of 
$93,000,  and  $132.47  during  the  fiscal  year  1880-'81.  The  channel 
secured  by  the  improvement  is  130  feet  wide  and  14  feet  deep,  and  was 
excavated  across  a  rocky  reef  which  obstructed  the  entrance  to  the  har- 
bor. 

July  1,  1880,  amount  available $4,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 132  47 

July  1,  1881,  amount  available 3.867  53 

(See  Appendix  E  E  2.) 

3.  Marquette  Harbor^  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1866,  modified  in  1875,  and  was 
carried  out  at  a  cost  of  $293,674.71,  including  repairs  to  date,  or  about 
$91,500  less  than  the  original  estimate.  The  object  of  the  improvement, 
consisting  of  a  breakwater  2,010  feet  long,  was  to  afford  a  harbor  of 
refuge  to  the  commerce  of  Lake  Superior  and  protection  to  vessels  lying 
at  dock. 

The  breakwater  is  exposed  to  violent  storms  and  needs  considerable 
repairs.  During  the  past  year  22,592  feet,  board  measure,  of  plank  was 
relaid,  having  been  broken  up  by  the  direct  impact  of  the  falling  water 
during  a  severe  gale.  The  repairs  which  are  most  urgently  needed  will 
be  m^e  this  season  as  far  as  the  available  funds  will  pennit,  but  at  least 
$16,000  should  be  appropriated  at  an  early  date,  in  order  to  put  this 
work  into  good  order.  Since  1875  only  $6,500  has  been  appropriated 
for  this  work.  The  breakwater  should  be  extended  eventually  400  feet 
further,  at  a<M)st,  as  estimated,  of  $68,000,  which  is  the  mpdification  of 
the  project  alluded  to  above. 
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July  1,  1880,  amount  available ^,006  36 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 451  07 

Jiilyl,  1881,  amount  available 4,555  29 

AiDoant  (estimated)  required  for  completion  of  existing  project 68  000  00 

Amount  that  can  be  profitably  expended  for  repairs  in  fiscal  year  ending 
June  30,  1833 18,000  00 

(See  Appendix  E  E  3.) 

4.  Harbor  of  refuge  at  Grand  Marais,  Michigan. — There  has  been  appro- 
priated for  this  work  the  sum  of  $30,000,  of  which  $1,910.06  has  been  ex- 
pendedto  June  30, 1881,  on  a  survey,  and  borings  over  the  site  of  the  pro- 
posed improvement  It  is  proposed  to  hold  the  available  funds  until 
farther  appropriations  accumulate  sufficiently  to  allow  of  an  economical 
commencement  of  work.  The  plans  have  been  referred  to  a  Board  of 
Engineers,  whose  report  will  be  found  in  Appendix  E  E  4. 

July  1,  18t^,  amount  available ^10,000  00 

Amount  appropriated  by  act  approved  Marcb  3, 1881 20, 000  00 

$30, 000  00 

Jnly  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilitiea  July  1,  1680 1,910  06 

July  1, 1081,  amount  available 28,089  94 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     70, 000  00 

(See  Appendix  E  E  4.) 

5.  Manistique  Harbor^  Michigan. — By  the  acts  of  1880  and  1881  the 
«am  of  $6,000  was  appropriated  for  the  improvement  of  this  harbor,  the 
object  of  which  is  to  dredge  a  channel  150  feet  wide,  with  a  depth  of 
•boat  12  feet,  between  piers  built  by  a  local  lumbering  company.  Dur- 
ing the  fiscal  year  ending  June  30, 1881, 11,780  cubic  yards  were  removed. 

Xo  further  operations  are  contemplated  after  the  available  funds  are 
exhausted. 

Jaly  I,  18ti«,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

$6,000  00 

Jaly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontatanding  liabilities  July  1,  1880 2,316  33 

July  I,  1881  outstanding  liabilities 176  70 

2,493  02 

Joly  1,  1881,  amount  available 3,506  98 

(See  Appendix  E  E  5.) 

6.  Menomonee  Harbor ,  Michigan  and  Wisconsin, — The  project  for  the 
improvement  of  this  harbor  was  adopted  in  1871,  and  modified  in  1874, 
with  the  object  of  affording  a  cliannel  of  navigable  width  and  of  not 
less  that  14  feet  depth.  The  natural  channel  was  narrow,  with  not  more 
than  4  feet  water  at  the  shoalest  point.  The  amount  expended  to  June 
30, 1880,  is  $153,000,  and  has  resulted  in  securing  a  channel  200  feet  wide 
with  a  depth  of  not  less  than  10  feet.  During  the  fiscal  yeapr  ending 
Jnne  30,  1881,  $9,779.23  were  expended  in  adding  four  cribs  to  the  south 
pier,  and  building  superstructure  over  six  cribs  in  the  north  pier,  and 
dredging  2,500  cubic  yards  from  the  channel.  Six  cribs  and  i)artial 
roperstructuDe  over  four  cribs  will  be  added  during  the  present  season. 
The  appropriation  asked  for  during  the  fiscal  year  1882-'83,  of  $37,000, 
is  the  full  amount  remaining  unappropriated  of  the  estimate,  and  is  pro- 
posed to  be  applied  to  pier  extension  and  the  necessary  dredging. 

A  recent  survey  of  the  lake  bed  in  the  vicinity  of  the  pier  heads  shows 
18  B 
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that  the  bar  to  the  south  of  the  entrance  is  being  greatly  augmented  by 
the  dumping  of  material  dredged  from  the  river  by  the  mill  owners,  a 
practice  which  has  been  in  operation  for  years  and  still  continues.  Tbe 
officer  in  charge  reports  that  these  parties,  who  should  be  the  most 
deeply  interested  in  the  preservation  of  the  harbor,  manifest  the  greatest 
apathy  in  regard  to  stopping  the  practice,  and  that  there  seems  to  be  no 
local  authority  to  control  this  destructive  habit,  as  Menomonee,  Micb., 
and  Menekaunee,  Wis.,  on  opposite  sides  of  the  river,  exist  under  simple 
township  organizations.  He  recommends  that  the  expenditure  of  future 
appropriations  bemadecontingenton  the  establishment  of  local  authority 
for  the  control  of  the  harbor. 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 12,000  00 

$22,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 9,779  23 

July  1,1881,  amount  available 12,220  77 

Amount  (estimated)  required  for  completion  of  existing  project 37, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     37,000  00 

(See  Appendix  E  E  6.) 

7.  Oconto  Harbor  J  Wisconsin. — The  act  of  March  3, 1881,  appropriated 
$10,000  for  the  improvement  of  this  harbor,  after  an  examination  of  the 
work  being  done  by  the  citizens,  and  a  report  from  Maj.  D.  C.  Houston^ 
Corps  of  Engineers,  that  an  appropriation  of  $5,000  or  $10,000  would 
be  of  great  assistance.  The  officer  in  charge  reports  that  the  citizens' 
plan  is  extremely  defective,  and  is  based  on  erroneous  estimates  of  the 
cost'  of  making  an  improvement  which  would  be  of  any  commercial 
value.  As  the  probable  cost  for  the  cheapest  possible  work  would  be 
about  $125,000  for  an  8- foot  channel,  or  $382,000  for  a  permanent  12-foot 
channel,  and  as  the  citizens'  estimate,  upon  which  the  appropriation  was 
based,  was,  for  a  10-foot  channel  only,  $27,475.20,  it  was  deemed  best,  with 
the  approval  of  the  Secretary  of  War,  to  direct  that  the  subject  be  again 
presented  to  Congress,  and  that  the  appropriation  of  March  3, 1881,  be 
not  expended  until  further  legislative  action  is  had  thereon. 

The  officer  in  charge  recommended  that,  if  Congress  should  decide  to 
proceed  with  the  work,  a  sufficient  sum,  about  $50,000,  be  appropriated 
to  permit  of  an  economical  commencement  of  operations. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1,1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 115, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  E  E  7.) 

8.  Green  Bay  Harbor,  Wisconsin, — ^The  project  for  this  harbor  improve- 
ment was  adopted  in  1866,  and  modified  in  1872,  its  object  being  to 
secure  a  channel  200  feet  wide  and  not  less  than  14  feet  deep  at  the 
shoalest  part,  with  a  length  of  about  2  miles,  extending  from  the  month 
of  Fox  River  to  deep  water  in  Green  Bay,  and  induding  a  revetted  cut 
through  t^rassy  Island.  An  additional  modification  has  recently  been 
made,  due  to  a  lowering  of  the  plane  of  reference  1  foot,  the  former  datum 
plane  being  found  not  to  represent  mean  low- water  of  the  lake.  The 
natural  channel  was  circuitous  and  narrow,  with  not  more  than  6  feet 
water  at  the  shoalest  point. 

The  expeuditures  to  June  30,  1880,  were  $235,548.52,  and  resulted  in 
obtaining  a  channel  over  ST  miles  in  length  and  200  feet  in  width,  with 
a  least  depth  of  13  feet  for  half  its  width,  and  of  10  feet  for  the  other  half 
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iridth.  Daring:  the  fiscal  year  ending  Jane  30,  18SL,  $6,150.49  was  ex- 
pended in  removing  irregularities  in  the  channel ;  20,34:5i^  cubic  yards 
were  removed.  During  the  present  season  further  dre(lging  will  be 
done,  and  tlie  same  work  is  contemplated  with  the  appropriation  a^ked 
for  1882-'83. 

JuJyl,  1880,  amoant  available $6,001  48 

AmoaDt  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$11,001  48 

Jaly  1,  1881,  araoiint  expended  duringfiscal  year,  exclusive  of  outstandiug 
Utbilities  July  1,  1880 6,150  49 

Juki.  1881,  amoant  available 4,850  99 

Amonnt  (e8timated)  required  for  completion  of  existing  project 67, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     27, 000  00 

(See  Appendix  E  E  8.) 

9.  Harbor  of  Refuge  at  entrance  to  Sturgeon  Bay  Canaly  Wisconsin  — ^The 
project  for  the  improvement  of  this  harbor  was  adopted  in  1873,  and 
modified  in  1879,  and  again  in  1880 ;  the  object  being  to  protect  the  lake 
entrance  of  the  canal,  and  to  afford  an  outer  basin  of  navigable  width, 
and  of  at  least  13  feet  depth.  The  modifications  of  the  original  project 
consisted  of  1,392  linear  feet  of  sheathing  for  the  pile  piers,  330  linear  feet 
of  goide  piling,  and  over  300  linear  feet  of  crib  pier  at  the  entrance ;  but 
tbey  will  not  add  to  the  estimated  cost  of  the  work  as  a  whole.  The 
amount  expended  to  June  30, 1880,  was  $84,484.51,  resulting  in  794  linear 
feet  of  pile  pier  and  400  linear  feet  of  crib  pier,  on  each  side,  the  latter 
being  a«j*et  unfinished.  Duringthe  fiscal  year  ending  June  30,1881,six 
cribs  were  built  and  sunk  on  the  outer  detached  extension,  three  on 
eachpier;  1,238  linearfeetof  sheathing  was  built  on  pile  piers,  8,164  cubic 
yards  ofdredging  was  done  in  thechannel,  and  superstructure  commenced 
over  the  crib-pier  work.  A  survey  was  made  of  the  harbor,  and, its 
vicinity.  The  expenditures  during  the  fiscal  year  1880--'81  aggregaf;ed 
*;54,868.32,  including  $2,000  outstanding  liabilities  on  July  1, 1881.  The 
harbor  is  now  well  protected,  and  has  a  channel  of  from.  50  to  60  feet  in 
width  and  13  feet  least  depth  from  the  entrance  to  the  mouth  of  the 
canal. 

During  the  present  season  the  detached  extension  will  be  completed, 
and  superstructure  will  be  well  advanced  over  the  piers,  leaving  about 
W,000  worth  of  work  remaining  to  complete  the  piers,  and  the  dredg- 
ing of  180,000  cubic  yards  of  material  to  complete  the  project.  The 
appropriation  asked  for,  if  granted,  will  be  applied  to  this  work  during 
the  fiscal  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $35,515  49 

Mi«ceIIaneon8  receipts 84  00 

Amount  appropriated  by  act  approved  March  3,  18H1 10, 000  00 

$45»599  49 

Ja7v  1,  1881f  amonnt  expended  dnring  fiscal  year,  exclnsive  of 

oatetanding  liabilities  July  1,  1880 32,868  32 

Jalyl,  1881,  outetanding  liabUities Ji,000  00 

'—    34,868  32 

Jalyl,  1881,  amount  available ,     10,731  17 

Affloant  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Aaount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 

(8ee  Appendix  E  E  9.) 

10.  Ahnepee  Harbor,  Wiscoimn. — The  present  project  was  adopted  in 
lS7r>,  and  modified  in  1880  by  the  addition  of  sand-tight  sheathing  to 
the  pile  pier ;  the  object  being  to  afford  a  limited  inner  harbor,  and  an 
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entrance  channel  of  not  less  than  12  feet  in  depth.  The  natural  channel 
was  narrow,  with  a  least  depth  of  1  foot.  The  amount  expended  to  June 
30, 1880,  including  expenditures  prior  to  the  adoption  of  the  present 
project,  is  $100,293.45,  resulting  in  a  channel  50  feet  wide,  with  a  least 
depth  of  7  feet.  During  the  fiscal  year  ending  June  30, 1881,  the  ex- 
penditures were  $10,207.93,  and  were  applied  to  the  removal  of  rock  bj 
drilling,  blasting,  and  dredging  in  the  river  bed,  10,980  cubic  yards 
being  removed,  of  which  6,400  cubic  yards  were  utilized  for  crib  filling 
at  adjacent  harbors;  1,385  cubic  yards  of  sand  were  also  dredged  from 
the  channel.  Further  operations  will  be  suspended  until  sufficient  funds 
have  been  appropriated  to  permit  of  an  economical  continuation  of  the 
work. 

This  harbor  is  not  considered  open  to  commerce,  although  it  is  used 
by  small  vessels.  The  commerce  of  the  place  is  reported  as  rapidly  in- 
creasing, and  the  destruction  in  October,  1880,  of  a  large  portion  of  the 
bridge  pier  has  deprived  the  inhabitants  of  the  facilities  afforded  by  the 
landing  of  steamers.  Under  the  circumstances,  private  enterprise  can- 
not be  expected  to  rebuild  the  pier,  and  thus  the  very  improvement 
being  carried  on  by  the  government  proves,  in  its  unfinished  condition, 
an  actual  injury  to  commerce.  A  memorial  from  the  citizens,  and  the 
recommendation  of  the  officer  in  charge,  urge  the  speedy  completion  of 
the  harbor.  The  appropriation  asked  for  will  be  applied  first  to  pier 
extension,  and  then  to  further  remov^al  of  the  rocky  bed  of  the  harbor. 

JTuly  1,  1880,  amount  available $9,706  55 

Miscellaneous  receipts 20  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

.  ^ $17,726  55 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 10,207  93 

^uly  1,  1881,  amount  available 7,518  62 

■  Amount  (estimated)  required  for  completion  of  existing  project 57, 000  00 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1883 .     30, 000  00 

(See  Appendix  E  E  10.) 

11,  Kewaunee  Rarhor,  Wisconsin, — By  the  act  of  June  14, 1880,  a  sur- 
vey of  this  harbor  was  ordered,  and  an  Engineer  officer  was  directed  to 
be  assigned  as  consulting  engineer,  in  the  expenditure  of  funds  raised 
by  local  taxation.  The  sum  of  $8,000  was  so  raised,  which,  with  $5,000 
appropriated  by  the  act  of  March  3, 1881,  is  being  expended  this  se-ason 
on  pier  extension.  The  report  on  the  survey  was  published  as  House 
Ex.  Doc.  No.  51,  Forty-sixth  Congress,  third  session. 

The  estimated  cost  of  the  improvement  is  $200,000,  and  the  object  is 
to  obtain  a  channel  with  a  least  depth  of  12  feet  from  deep  water  to  the 
iriver,  including  piers  from  the  shore  line  to  the  18-foot  curve.  The  ex- 
penditure during  the  fiscal  year  ending  June  30,  1881,  was  $221.75,  the 
work  being  just  commenced.  •  The  commercial  requirements  of  the  har- 
bor are  reported  as  justifying  a  sufficiently  large  appropriation  to  per- 
imit  of  an  economical  commencement  of  work. 

.Amount  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

.July  I,  IS^lj  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 221  75 

-July  1,  1881,  amount  avnilable 4,778  25 

Amount  (estimated)  required  for  completion  of  existing  project 187, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 

(See.Api)endix  E  E  11.) 
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12.  Two  Rivers  Harbor,  Wisconsin. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1870,  and  modified  in  1877^ 
the  object  being  to  afford  a  channel  of  navigable  width,  and  of  not  less 
than  12  feet  in  depth,  including  piers  to  the  18-foot  curve.  The  natural 
channel  was  narrow,  with  a  least  depth  of  about  2  feet.  The  officer  iu 
charge  proposes,  on  account  of  the  limited  commerce  of  the  place,  which 
is  entirely  local,  and  decreasing,  to  further  modify  the  project  by  stop- 
ping the  piers  at  the  15-foot  curve,  and  dredging  to  a  depth  of  12  feet; 
this  will  give  a  channel  which  can  be  maintained  at  a  depth  of  at  least 
10  feet,  which  is  but  1  foot  less  than  now  possessed  by  the  important 
harbors  of  Manitowoc  and  Sheboygan,  Wis. ;  and  will  result  in  a  saving 
of  #45,588.80. 

The  amount  expended  to  June  30, 1880,  was  $132,539.62,  resulting  in 
a  channel  of  100  feet  wide,  with  a  least  depth  of  7  feet  on  the  bar  and 
0  feet  in  the  river.  During  the  fiscal  year  ending  June  30, 1881,  there 
was  expended  the  sum  of  $21,192.42,  including  outstanding  liabilities 
at  that  date,  ten  cribs  were  built,  fifteen  sunk  and  thi'ee  more  were  in 
coarse  of  construction  at  the  end  of  the  fiscal  year.  During  the  present 
season  these  three  cribs  will  be  finished  and  sunk,  with  another,  which 
was  built  and  ready  tx)  sink  on  June  30,  and  two  more  under  contract, 
and  supnerstructure  will  be  built  over  ten  cribs.  This  will  leave  but  two 
more  cribs  to  be  sunk  under  the  modified  project  proposed. 

The  appropriation  asked  for  will  be  applied  during  the  fiscal  year 
18H2-'8;i,  to  pier  extension,  repairs  of  piers,  and  dredging  out  of  the 
channel. 

Jnly  1,  18*^,  amonnt  available $27,460  38 

Amount  appropriatetl  by  act  approved  March  3,  1881 15, 000  00 

$42, 460  38 

July  1,  1881,  anionnt  expoaded  during  fiscal  year,  exclusive  of 

ontsianding  liabilities  July  1,  1880 20,087  41 

Julyl,  IHHI,  outstanding  liabilities 1,105  01 

21, 192  4^ 

Jaly  1,  18Q1,  amount  available 21,267  96 

Amount  (e8tiniat«^d)  required  for  completion  of  the  existing  project 90, 588  80 

Amount  that  caw  be  profitably  expended  in  fiscal  year  ending  June  'SO,  1883.     50, 000  00 

{See  Appendix  E  E  12.) 

13.  Manitowoc  Harbor,  Wisconsin. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1806.  and  modified  in  1872,  the 
object  being  to  afford  a  channel  of  navigable  width,  with  a  least  depth 
of  12  feet,  including  piers  to  the  18-foot  curve.  An  extension  of  the 
project  to  the  amount  of  $60,000  is  required  by  the  lowering  of  the  plane 
of  reference,  as  mentioned  under  Green  Bay  Harbor,  and  by  the  pro- 
posed carrying  of  the  piers  to  the  18 J  foot  curve  referred  to,  the  new 
datnm  plane. 

The  expenditures  to  June  30,  1880,  under  the  i)resent  project, 
amounted  to  $228,117.49,  resulting  in  a  channel  150  feet  wide,  with  a 
It^ast  depth  of  11  feet.  During  the  fiscal  year  ending  June  30,  1881,  the 
wm  of  $10,589.80  was  exi)ended  in  placing  four  cribs  in  extension  of  the 
piers,  repairs,  and  filling  with  stone.  During  the  present  season  super- 
structure will  be  built  over  these  four  cribs  and  three  others,  complet- 
inj?  the  piers  to  the  17^-foot  curve  referred  to,  the  new  datum  plane. 

The  appropriation  of  $50,000  asked  will  be  applied  to  pier  extension 
and  dredging  to  such  a  depth  as  will  leave  a  channel  of  13  feet  water 
« the  shore  line  and  18  feet  at  the  entrance.    This  harbor  is  an  im- 
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portant  one,  and  the  commercial  requirements  fully  justify  the  proposed 
additional  expenditure. 

July  1,  1880,  amount  available $11,702  51 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

$15.702  51 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 10,589  80 

July  1,  1881,  amount  available 5,112  71 

■Amount  (estimated)  required  for  completion  of  existing  project 64, 362  54 

-Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     50, 000  00 

(See  Appendix  E  E  13.) 

14.  Sheboygan  Harhor^  Wisconsin, — The  original  project  for  the  im- 
provement of  this  harbor  was  completed  within  the  amount  estimated. 
The  present  project  was  made  in  1881,  and  submitted  to  Congress  at  its 
last  session.  It  provides  for  extension  of  the  piers  to  the  20-foot  curve, 
with  dredging  to  a  depth  of  18  feet  along  the  extension,  and  to  16  feet 
for  the  rest  of  the  distance  outside  the  shore  line.  This  is  expecte<l  to 
secure  a  channel  with  a  least  depth  of  14  feet.  The  act  of  March  3, 
1881,  appropriated  $25,000  for  this  work,  which  is  now  being  applied  to 
pier  extension,  and  will  be  entirely  expended,  it  is  expected,  by  !N^ovem- 
ber  30, 1881. 

During  the  past  fiscal  year  the  sum  of  $3,128.27  was  expended,  mainly 
on  dredging  a  channel  across  the  bar,  which  had  reformed  outside  the 
pier-heads,  and  reduced  the  depth  of  water  to  less  than  11  feet.  A 
detailed  survey  was  also  made,  forming  the  basis  of  the  new  project 
mentioned  above. 

The  appropriation  of  $90,000  asked  for  will,  if  granted,  be  applied  in 
the  fiscal  year  1882-'83  to  further  pier  extension  and  dredging. 

Great  difficulty  has  been  experienced  in  obtaining  dredges  to  work 
to  advantage  at  this  and  other  harbors  in  the  vicinity,  the  local  dredges 
being  of  small  capacity  and  low  power,  and  unable  to  work  outside 
the  shore  line,  except  at  a  rate  which  is  ruinously  expensive.  The  officer 
in  charge  earnestly  recommends  the  building  of  another  dredge  by  the 
United  States,  at  a  cost  of  about  $30,000,  to  be  paid  for  by  the  appropria- 
tions for  the  harbors  at  Sheboygan,  Manitowoc,  Sturgeon  Bay,  and 
Kewaunee,  Wis.,  at  which  harbors,  there  are  about  530,000  cubic  yards 
of  material  to  be  dredged,  equal  to  9  years'  steady  work  ;  and  with  the 
same  measure  of  success  which  has  attended  the  operations  of  the  dredge 
now  owned  by  the  United  States  in  the  same  district  the  cost  of  the 
new  dredge  will  be  saved  twice  over  during  the  accomplishment  of  the 
work. 

July  1,  1880,  amount  available $9,307  10 

Amount  appropriated  by  act  approved  March  3,  l"^8l 25,  OOp  00 

$34,307  10 

Julv  1,  18SI,  amouut expended  during  fiscal  year,  exclusive  of  out«tanding 

liabilities  July  1,  1880 3, 123r^  27 

July  1,  18H1,  amouut  available 31,  17h  K? 

Amount  (estimated)  reciuired  for  completion  of  existing  project 125,000  <K) 

Amount  that  can  be  pr  )lit ably  expended  in  fiscal  year  endmj^  June  30,  1883 .     90, 000  00 

(See  Appendix  E  E  14.) 

15.  Port  Washington  Harbor^  Wisconsin, — The  present  project  for  the 
improvement  of  this  harbor  was  adopted  in  186D,  and  modified  in  1870 
and  1876,  the  object  of  the  improvement  being  to  afford  a  channel  of 
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Daviicable  width,  with  interior  basins,  having  a  least  depth  of  12  feet, 
inclading  piers  to  the  14-foot  curve.  The  natural  channel  was  narrow, 
with  not  more  than  1  foot  in  depth  at  the  shoalest  point. 

The  estimate  has  been  increased  $27,000,  by  the  adoption  of  the  lower 
plane  of  reference,  previously  mentioned. 

The  expenditures  to  June  30, 1880,  aggregated  $100,496.22,  resulting 
ID  obtaining  a  channel  50  feet  wide,  with  a  least  depth  of  5  feet,  and  2 
basins,  having  a  combined  area  of  5f  acres  and  a  depth  of  from  8  to  10 
feet.  During  the  fiscal  year  ending  June  30, 1880,  there  was  expended, 
inclading  outstanding  liabilities  on  that  date,  the  sum  of  $5,941.85  on 
pier  extension,  three  cribs  being  sunk.  On  June  30, 12  cribs  were  under 
coutnict,  to  be  all  sunk  this  season.  Dredging  in  the  channel  will  also 
be  done  by  the  United  States  dredge.  At  the  close  of  the  season  of  1881, 
the  piers  are  expected  to  be  in  12  feet  water,  referred  to  the  new  datum 
plane,  and  a  12-foot  channel  will  be  opened  for  half  the  width  between 
the  piers,  thus  practically  opening  the  harbor  to  commerce. 

Tlie  appropriation  of  40,000  asked  is  proposed  to  be  applied  during 
the  fiscal  year  1882-'83  to  the  further  extension  of  the  piers  and  dredg- 
ing. The' sum  of  $5,000  is  proposed  to  be  transferred  from  this  harbor 
to  Two  Rivers  Harbor,  to  repay  the  latter  for  the  services  of  the  United 
States  dredge,  which  has  been  largely  used  at  Port  Washington  Harbor, 
thoagh  built  by  the  appropriations  for  Two  Rivers  and  Ahuepee. 

Jnlyl,  1880,  ainonnt  available $20,003  78 

Amount  appropriated  by  act  approved  March  3,  1881 17, 000  00 

$37,003  78 

JnJy  1,  18H1,  ainonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880  ..  5,493  14 

July  1,  1881,  outstanding  liabilities 448  71 

5,941  a5 

Jnlyl,  1881,  amount  available 31,061  93 

Amount  (entimated)  required  for  completion  of  existing  project 44, 027  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  40,000  00 

(See  Appendix  E  E  16.) 

EXAMINATIONS  AND   SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
18S0,  Major  Robert  was  charged  with  and  has  completed  the  following 
«iirvey,'  the  results  of  which  were  transmitted  to  Congress,  and  printed 
in  HoQse  Ex.  Doc.  No.  51,  Forty-sixth  Congress,  third  session. 

For  a  harbor  on  Lake  Michigarij  at  Kewaunee^  Wisconmn.  (See  also 
Appendix  E  E  11.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
-3,  ISSl,  be  was  charged  with  an  examination  at — 

1.  Harbor  at  mouth  of  Cedar  River  on  Green  Bay^  Michigan, 

-.  Month  of  Cedar  River ^  Green  Bay,  Michigan, 

Tlie  results  of  these  examinations  will  be-  duly  submitted  when  re- 
ceive4l. 

COXSTKUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY — IMPROVE- 
IffiNT  OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND 
WAUKKGAN,  LAKE  MICHIGAN—IMPROVEMENT  OF  FOX  AND  WISCON- 
SIN  RIVERS. 

OflScer  in  charge,  Maj.  D.  C.  Houston,  Corps  of  Engineers,  with  Capt. 
P.  A.  Hinman,  Corps  of  Engineers,  under  his  immediate  orders. 
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1.  Harbor  of  Refuge^  Milwaukee  Bay ^  Wisconsin. — In  pursuance  of  the 
river  and  harbor  act  of  June  14, 1880,  an  examination  was  made  of  '*the 
bayou  south  of  Milwaukee  Harbor  for  additional  purposes  of  a  harbor 
of  refuge  at  Milwaukee ;  also  Milwaukee  Bay."  The  results  of  this  ex- 
amination are  published  in  House  Ex.  Doc.  Xo.  4^,  Forty-sixth  Con- 
gress, third  session/  The  river  and  harbor  act  approved  March  3, 1881, 
appropriated  $100,000  for  **  improving  Milwaukee  Bay  for  purposes  of  a 
harbor  of  refuge.''  A  Board  of  Engineers  was  convened  at  Milwaukee 
on  the  20th  of  April,  1881,  to  consider  and  report  on  the  plans  for  a  har- 
bor of  refuge  in  Milwaukee  Bay.  The  Board  recommended  the  follow- 
ing trac6  for  a  breakwater  to  inclose  a  portion  of  the  bay: 

Starting  from  near  north  point,  in  8  feet  of  water,  but  leaving  a  gap  of  about  600 
feet  between  the  beginning  of  the  breakwater  and  the  shore  t-o  be  closed  hereafter,  if 
found  necessary ;  the  nortli  arm  runs  for  2,400  feet  about  south  25  degrees  east.  The 
main  arm  then  runs  south  11  degrees  west  for  5,200  feet;  1,000  feet  south  from  the  an- 
gle an  opening  400  feet  wide  is  left  for  a  fair-weather  entrance  and  exit.  The  south- 
ern end  of  the  main  arm  is  at  a  distance  of  about  4,150  feet  from  the  present  end  of 
the  north  pi«r.  Should  it  be  found,  when  the  main  arm  of  the  breakwater  has  been 
completed,  that  increased  protection  of  the  interior  of  the  harbor  of  refuge  against 
southeast  gales  is  advisable,  it  is  proposed  to  secure  it,  either  by  extending  this  main 
arm  until  it  intersects  the  prolongation  of  the  north  pier,  or  by  putting  in  a  covering 
breakwater,  in  the  position  indicated  on  the  tracing,  and  nearly  closing  the  intervw 
between  the  south  end  of  the  main  breakwater  and  the  north  river  pier,  but  lea\ing 
an  entrance  of  about  1,000  feet  at  the  south  end  of  the  main  arm. 

The  report  of  the  Board  wa«  approved  by  the  Secretary  of  War. 

It  is  expected  to  construct  under  the  appropriation  of  March  3,  1881^ 
about  1,600  feet  of  the  north  arm  of  the  breakwater,  commencing  at  the 
starting  point,  up  to  about  1  foot  above  the  lake  level. 

There  can  be  profitably  expended  during  the  year  ending  June  30^ 
1883,  the  sum  of  $300,000,  assuming  that  the  work  is  to  be  completed  in 
four  years  from  the  time  of  commencement. 

The  amount  estimated  for  the  entire  and  permanent  completion  of  the 
work,  in  addition  to  amount  appropriated,  is  $700,000. 

Amount  appropriated  by  act  approved  March  3,  1881 $100, 000  00 

July  1,  1H81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 172  20 

July  1,  1881,  amount  available 99,827  80 

Amount  (estimated)  required  for  completion  of  existing  project 700, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883..  300,000  00 

(See  Appendix  F  F  1.) 

2.  Milwaukee  Harbor j  ^/wo?i«/n.--The  original  depth  of  water  at  the 
entrance  to  this  harbor  was  at  times  not  more  than  3^  feet  and  the  prin- 
cipal commerce  of  the  port  was  conducted  from  wharves  in  the  open 
lake.  The  i)resent  plan  of  improvement  was  adopted  in  1852,  and  con- 
sisted originally  in  cutting  a  channel  from  the  river  to  the  lake,  known 
as  the  "north  cut,"  and  the  construction  of  parallel  i)iers  for  its  protec- 
tion, so  as  to  give  a  navigable  depth  of  12  feet.  Since  then  the  piers 
have  been  extended  and  the  channel  deepened  so  that  there  is  now  a 
channel  18  feet  deep  and  of  suflBcieut  width.  There  was  expended  on 
this  harbor  up  to  June  30, 1880,  by  the  United  States  $255,987.45,  in  ad- 
dition to  $321,:355.G(>  expended  by  the  city  of  Milwaukee,  with  the  re^ 
suits  above  stated.  There  has  been  expended  during  the  year  eudiu|^ 
June  30,  1881,  $8,942.51  in  widening  the  channel,  to  a  depth  of  18  feet, 
from  100  feet  to  200  feet. 

The  unusually  heavy  spring  freshets  of  this  year  have  had  the  effect 
to  deepen  this  chaiinel,  and  also  to  narrow  it,  so  that  there  is  now  a 
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channel  125  feet  wide  over  18  feet  deep,  and  170  feet  wide  over  15  feet 
deep. 

The  appropriation  of  $8,000  made  by  the  river  and  harbor  act  ap- 
proved March  3, 1881,  will  be  applied  to  repairs  of  piers,  and  such  dredg- 
ing as  may  be  necessary. 

It  is  estimated  that  an  average  annual  expenditure  of  $10,000  will  be 
required  for  the  maintenance  of  this  harbor,  to  be  applied  to  pier  exten- 
sion, protection,  repairs,  and  dredging. 

July  1,  1880,  amount  available $10,860  72 

ADiount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$18,860  72 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  oafstanding 

liabilities  July  1, 1880 1 7,541  61 

July  1,  1881,  amount  available 11,319  11 

Amount  (estimated)  required  for  completion  of  existing:  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1883 .      10, 000  00^ 

(See  Appendix  F  F  2.) 

3.  Rdcine  Harbor,  Wisconain. — The  original  depth  of  water  at  the 
entrance  to  this  harbor  was  not  more  than  6  feet  at  any  time,  generally 
less,  and  at  times  the  entrance  was  entirely  closed.  The  preseut  plan  of 
improvement  was  adopted  in  1843,  and  consisted  originally  in  the  con- 
tttruction  of  parallel  piers  at  the  river  mouth,  and  dredging  between 
them  so  as  to  obtain  a  navigable  channel  of  12  feet.  The  piers  have 
been  continually  extended  to  exclude  the  drift  along  the  shore,  and  to 
provide  for  deepening  the  channel  to  15  feet  or  more.  There  was  ex- 
pended on  this  harbor  up  to  June  30, 1880,  $197,186,  resulting  in  a  chan- 
nel, not  less  than  15  feet  in  depth  for  a  width  of  50  feet,  and  not  les& 
than  11  feet  for  a  width  of  100  feet. 

The  sum  expended  during  the  year  ending  June  30, 1881,  was  api)lied 
to  extension  of  the  north  pier. 

The  appropriation  of  $6,000  made  by  the  river  and  harbor  act  ap- 
proved March  3,  1881,  will  be  applied  to  building  superstructure  over 
100  feet  of  the  north  pier  extended  in  1879  and  1880,  and  in  dredging 
between  the  piers,  the  channel  having  shoaled  up  for  a  short  distance  to 
11  feet. 

It  is  proposed  to  apply  the  amount  asked  for  the  year  ending  June 
30, 1883,  to  pier  extension,  repairs,  and  dredging.  The  pier  extension 
will  prevent  the  formation  of  shoals  at  the  mouth  of  the  harbor,  and 
reduce  the  sea  between  the  piers,  which  is  to  some  extent  the  cause  of 
the  shoaling  which  annually  occurs.  It  is  estimated  that  if  an  appro- 
priation of  $16,000  is  made  for  this  harbor  at  the  next  session  of  Con- 
gress, an  average  annual  expenditure  of  $8,000  will  be  required  for  its 
maintenance,  to  be  applied  to  pier  extensions,  protections,  repairs,  and 
dredging. 

July  1,  1880,  amount  available $6,854  22 

Amount  appropriated  by  act  approved'March  3,  1681 :  - .     6, 000  00 

«12,854  22 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 6,860  15 

July  1,  1881,  amount  available ■- 5,994  07 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  !^0, 1H8:5.  *  16, 000  OOf 

(See  Appendix  F  F  3.) 
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4.  Kenosha  Harbor,  Wisconsin. — ^The  original  depth  of  water  at  the 
entrance  to  this  harbor  never  exceeded  4  feet,  and  the  entrance  was 
entirely  closed  by  northeast  storms.  The  present  plan  of  improvement 
consisted  in  the  construction  of  two  parallel  piers  at  the  river  mouth, 
and  dredging  between  them  so  as  to  obtain  a  navigable  depth  of  12  feet 
Since  then  it  has  been  expected  to  obtain  a  depth  of  15  feet  or  more,  by 
-extending  the  piers  and  dredging.  There  was  expended  on  this  harbor 
up  to  June  30, 1880,  $194,307.41,  resulting  in  a  navigable  channel  with 
a  depth  not  less  than  11 J  feet.    The  sum  expended  during  the  year  end- 

~ing  June  30,  1881 ,  was  applied  to  extending  the  north  pier  50  feet  T)ie 
city  of  Kenosha  employed  a  dredge  for  a  short  time  and  a  navigable 
-channel  of  12^  feet  has  been  maintained. 

The  appropriation  of  $5,000  made  by  the  river  and  harbor  act  ap- 
proved March  3, 1881,  will  be  applied  to  further  extension  of  the  north 
pier. 

There  can  be  profitably  expended  during  the  year  ending  June  30, 
1883,  the  sum  of  $17,000.  It  is  proposed  to  apply  the  sum  aske<l  for, 
for  the  fiscal  year  1882-'83  to  pier  extension,  repairs,  and  dredging. 

The  pier  extension  is  necessary  to  secure  the  desired  depth  at  the 
mouth  of  the  harbor.  Periodical  dredging  between  the  piers  is  neces- 
sary at  this  as  at  other  lake  harbors.  It  is  estimated  that  if  an  appro- 
priation of  $17,000  is  made  for  this  harbor  at  the  next  session  of  Con- 
gress, an  average  annual  expenditure  of  $8,000  will  be  required  for  its 
maintenance,  to  be  applied  to  pier  extensions,  protections,  repairs,  and 
dredging. 

Joly  1,  1880,  amount  avaflable $6,646  16 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

111,646  16 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,964  11 

July  1,  1881,  amount  available 5,682  05 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     17, 000  00 

.  (See  Appendix  F  F  4v) 

5.  Waukegan  Harbor j  Illinois, — An  appropriation  of  $15,000  was  made 
for  this  harbor  by  the  river  and  harbor  act  approved  June  14, 1880,  which 
provided : 

That  thissum  shall  not  be  expended  until  a  Board  of  three  Engineers  shall  have  con- 
vened and  selected  the  site,  and  until  the  same  and  a  free  right  of  way  to  all  point*  of 
the  harbor  shall  have  been  transferred  or  relinquished,  free  of  cost,  to  the  United  States. 

Another  ai>propriation  of  $15,000  was  made  by  the  act  of  March  3, 1881. 

The  site  of  the  harbor  was  selected  by  a  Board  of  Engineers  in  July, 
1880,  and  transferred  to  the  United  States,  by  the  city  of  Waukegan, 
by  deed  dated  August  24,  1880.  The  title,  however,  was  not  perf(H;te<l 
until  May  5,  1881,  so  that  work  could  not  be  commenced  under  the  ap- 
propriation of  June  14,  1880.  The  Attorney-General  of  the  United 
States  having  given  an  opinion  that  the  United  States  now  hold  a  valid 
title  to  the  laud  conveyed  to  the  government  for  harbor  purposes,  a  con- 
tract was  made  with  Knapp  &  Gillen,  of  Kaciue,  dated  Jiuij  27,  1881,  to 
commence*  work  on  the  harbor,  in  accordance  with  the  approved  plans. 
There  is  now  no  harbor  whatever  at  this  locality.  All  the  lake  commerce 
has  been-  conducted  from  bridge  piers  extending  into  the  lake.  The 
plan  adopted  is  to  inclose  a  small  basin  by  projecting  piers  into  the  lake 
in  such  a  manner  as  to  protect  vessels  while  in  port.    This  is  proposed 

t 
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to  be  done  by  two  pile-piers,  located  as  follows:  The  north  pier  com- 
mences  at  a  point,  on  the  lake  shore  about  2,370  feet  north  of  the  present 
iHidge  pier,  and  extends  about  300  feet  into  the  lake;  thence  south  1,650 
feet;  thence  southeast  142  feet;  thence  east  300  feet.  The  south  pie^ 
eommenees  at  a  point  on  the  lake  shore  about  240  feet  north  of  the 
bridge  pier  and  runs  easterly  about  900  feet.  The  area  between  the  piers 
and  the  shore  is  to  be  drede:ed  to  a  depth  of  not  less  than  12  feet,  and 
the  shore  line  revetted.  The  work  proposed  to  be  done  this  season  is 
on  the  north  pier,  extending  about  300  feet  into  the  lake,  and  thence  south 
about  600  feet. 

The  amount  asked  for  the  fiscal  year  ending  June  30,  1883,  will,  if 
granted,  be  applied  in  carrying  out  the  plan  above  described. 

The  original  estimate  for  completing  this  work,  made  in  1879  and  based 
upon  the  prices  of  materials  and  labor  at  that  time,  was  $110,000. 
Prices  have  greatly  advanced,  and  if  only  small  annual  appropriations 
are  made,  which  also  increase  the  cost,  the  above  estimate  will  doubtless 
be  exceeded. 

July  1,  isHO,  amountea  available $15,000  00 

Anwmnt  appropriate!  by  act  approved  March  3,  18^1 15, 000  00 

$30,000  00 

Jnlv  1,  1881,  ainonnt«Hl  expended  durin;;  fiscal  year,  exclusive  of  ontstand- 
ing liabilities  July  1,  ISfiO 636  37 

July  1,  IHJ^l,  amount  available '29,:}63  63 

imonnt  (estimate)  required  for  completion  of  existing  project' 80, 000  00 

Amount  t  hat  can  be  profitably  exx>endeu  in  fiscal  year  ending  June  30, 1883      50, 000  0  0 

(See  Appendix  F  F  5.) 

6.  Far  and  Wisconsin  rivers.-^The  improvements  on  the  Fox  River, 
consisting  principally  of  22  locks,  11  dams,  and  7 J  miles  of  canal,  were 
purchased  in  1872  of  the  Green  Bay  &  Mississippi  Canal  Company.  The 
locks  and  dams  were  of  a  temi)orary  character,  exeei)t  one  lock,  and 
jfeuerally  in  bad  condition.  Navigation  was  practically  stopped'on  the 
Lower  Fox  and  suspended  on  the  lTpi>er  Fox  in  low-water.  The  plan 
of  improvement  was  to  rebuild  all  of  the  locks  and  dams,  making  the 
locks  of  masonry,  and  the  dams  either  of  masonry  or  of  crib-work,  filled 
with  stone.  This  was  almost  equivalent  to  an  entire  new  icork.  There 
have  been  constructed  11  new  locks  of  masonry,  6  of  which  replace  7 
old  ones,  and  5  are  additional;  12  new  dams  have  been  built,  7  replac- 
inp  old  ones.  A  new  retaining-wall  of  solid  masonry,  800  feet  long  and 
21  feet  high,  for  the  canal  at  Appleton  has  been  completed;  the  canal 
at  Portage,  2^  miles  long,  connecting  the  two  rivers,  has  been  deei)ened 
to  a  feet  and  widened  to  75  feet;  all  the  old  locks  have  been  put  in  as 
g«>od  order  a«  possible;  12  cut-offs  have  been  made,  with  a  total  length 
of  about  5i  miles;  over  1,500,000  cubic  yards  of  material  have  been 
<iredged  from  the  channels,  canals,  and  cut-offs;  the  canal  banks  have 
been  raised  and  strengthened;  5  dwellings  built  for  lock-tenders,  &c. 
The  resalt  of  these  works  is  that  the  Fox  Eiver  is  navigated  throughout 
the  year  by  steamboats. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
rivers  up  to  June  20,  1880,  is  $1,990,273.20.  In  1874  a  revised  esti- 
mate was  made  for  compjeting  this  work,  according  to  plans  adoi)ted, 
amounting  to  $3,599,105.  Since  then  $1,420,000  has  been  appropriated, 
leaving  for  completion  $2,179,105.  An  additional  estimate  for  canal  at 
month  of  Lake  Winnebago  was  made  in  annual  report  of   1876  of 
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8146,558,  increasiDpf  the  above  to  $2,325,663.    There  has  been  expended 
(luring  the  year  ending  June  30,  1881: 

€>n  the  Fox  River  .A $H5,061  07 

On  the  Wisconsin  River 58,676  17 

Total 143,737  24 

The  results  of  the  expenditures  will  not  be  manifest  until  tlie  work  is 
completed,  although,  as  above  stated,  navigation  over  a  large  portion  of 
the  line  lias  been  greatly  improved.  The  foregoing  estimates  were  mad^ 
on  the  supposition  that  iidequate  appropriations  would  be  made.  The 
appropriations  for  the  past  five  years  have  been  entirely  inadequate  for  a 
work  of  this  magnitude.  Those  for  the  past  two  years,  $125,000,  would 
not  be  much  more  than  sufficient  for  the  annual  maintenance  of  the 
work,  if  it  were  completed  ;  of  the  $125,000,  but  875,000  was  available 
for  the  Fox.  Deducting  the  cost  of  dredging  operations  and  necessary 
cost  of  repairs  of  old  work,  there  is  not  sufficient  to  warrant  the  con- 
struction of  new  work.  Some  of  the  old  locks  are  in  bad  condition  and 
liable  to  become  unserviceable,  which  would  destroy  existing  naviga- 
tion. If  they  could  all  be  replaced  with  masonry  locks  the  cost  of  main- 
tenance would  be  greatly  reduced.  * 

There  can  be  profitably  expended  during  the  year  ending  June  30, 
1883,  the  sum  of  $500,000  in  carrying  out  the  project. 

On  the  Wisconsin  Kiver  there  was  no  navigation  at  low- water,  owing 
to  sand-bars.  OnB  hundred  and  ninety -eight  dams  of  brush  and  stone, 
with  a  total  length  of  95,992  feet,  have  been  built.  These  are  distributed 
over  about  50  miles  of  the  river.  The  object  of  these  dams  is  to  reduce 
the  width  of  the  river,  so  as  to  concentrate  the  force  of  the  current  in  a 
narrow  channel  and  increase  the  depth  by  scouring  out  the  sand  which 
constitutes  the  bed  of  the  stream.  Wherever  the  channel  has  been  suffi- 
ciently contracted,  an  increased  depth  has  resulted.  During  the  past 
year  the  channel  has  been  contracted  continuously  to  a  width  of  300  feet 
at  low-\¥ater  for  a  distance  of  7  miles  below  Portage,  as  recoramende<l  by 
the  Board  of  Engineers.  About  4  miles  of  this  was  done  in  1880,  and 
gave  a  4-foot  channel  at  the  lowest  stage  of  the  season.  This  continuous 
contraction  will  be  continued  for  a  distance  of  12  miles  below  Portage. 

The  following  work  remains  to  be  done  to  complete  the  improvement 
on  the  Fox  River : 

On  the  Louder  Fox. — Rebuilding  10  locks  and  1  dam ;  deepening  chan- 
nel to  6  feet ;  constructing  guard  gates  at  heads  of  canals  at  Menasha, 
Appleton,  Kaukauna,  Rapid  Croche,  and  Little  Kaukauna;  construct- 
ing waste  weirs  in  dams  at  Menasha  and  Kaukauna ;  lengthening  Rapid 
Croche  lock;  building  lock-tenders'  dwellings;  strengthening  and  paving 
canal  banks. 

On  the  Upper  Fox. — Rebuilding  4  locks  at  Portage,  Governor's  Bend 
and  Montello,  and  2  dams  at  Governor's  Bend  and  Montello ;  widening 
canals  at  Berlin,  White  River,  Princeton  and  Grand  River,  and  pro- 
tecting their  banks ;  prote<jting  river  banks  where  they  are  liable  to 
wash ;  dredging  channel  of  river  to  0  feet  in  depth  and  100  feet  in  width^ 
and  placing  buoys  to  mark  channel ;  building  lock-tenders'  houses. 

On  the  Wkcomin  River. — About  300,000  feet  of  wing-dams. 

It  is  proposed  to  apply  the  funds  now  available  and  estimated  for  the 
year  ending  June  30,  1883,  to  continuing  the  work  in  accordance  with 
the  plans  adopted. 
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Jalyl,  ISf^y  amount  available $174,623  77 

Toll*  received  and  deposited  to  credit  of  appropriation 2, 46t-  54 

MUeellaDeons  receipts 193  50 

Amount  appropriated  by  act  approved  March  3,  1881 125, 000  00  * 

$302,278  81 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 143,737  24 

July  1,  1881,  amount  available 158,541  57 

Amount  (estimated)  required  for  completion  of  existing  project 2, 325, 663  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      500, 000  00 

(See  Appendix  F  F  6.) 

IMPROVEMENT  OF  THE  HARBORS  OF  CHICAGO  AND   CALUMET,   LAKE 
MICHIGAN — IMPROVE^IENT   OF  ILLINOIS  RIVER. 

Officer  in  charge  Maj.  G.  J.  Lydeckerj  Corps  of  Engineers. 

1.  Chicago  Harbor^  Illinou. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870,  and  modified  in  1878,  the  original 
object  l>eing  to  provide  an  outer  harbor,  and  thereby  relieve  the  over- 
crowded state  of  the  Chicago  Biver,  and  afford  a  limited  refuge  for 
vessels  in  heavy  weather ;  the  modified  project  gives  cover  to  a  greater 
extent  of  shore  line,  extends  the  area  of  sheltered  space  in  the  harbor, 
and  provides  for  the  construction  of  an  exterior.breakwater  to  facilitate 
entrance  to  the  harbor,  and  afford  a  harbor  of  refuge  in  deep  water. 

The  amount  expended  since  1870,  in  the  execution  of  this  project  is 
1731,144.44,  and  has  resulted  in  the  construction  of  8,200  linear  feet  of 
piers  and  breakwaters  that  comprise  the  sheltering  elements  of  outer 
harbor,  in  the  partial  dredging  of  the  outer  harbor,  affording  a  wide 
ehannel  through  it  16  feet  deep,  and  in  the  construction  of  1,(^  linear 
feet  of  cribs  that  will  be  used  in  the  exterior  breakwater.  The  money 
appropriated  by  the  act  of  March  3, 1881,  viz,  $150,000,  will  be  applied 
to  continuing  work  on  the  exterior  .break  water. 

The  appropriation  of  $350,000  asked  for  the  fiscal  year  ending  June 
30,  1883,  is  necessary  for  continuing  the  work  now  in  progress,  viz, 
dredging  the  outer  harbor  and  constructing  the  exterior  breakwater. 
This  structure  will  be  5,436  feet  long  w^hen  completed ;  its  location  is 
across  the  track  of  vessels  approaching  the  harbor,  and  having  been 
commenced,  it  is  a  matter  of  the  gravest  importance  to  their  safety  that 
it  l)e  completed  at  the  earliest  date  practicable ;  until  entirely  finished 
and  properly  lighted,  it  will  be  a  constant  danger  to  navigation,  and  it 
is  therefore  urged  that  the  full  amount  asked  for  be  appropriated.  As 
indicating  the  magnitude  of  the  work,  and  the  importance  of  having 
ample  means  for  its  prosecution,  it  should  be  noted  that  cribs  used  are 
100  feet  long,  30  feet  wide,  and  average  30  feet  in  depth  when  sunk ;  the 
amount  of  stone  required  to  fill  one  such  crib  is  400  cords  (over  20,000 
tons),  and  the  safety  of  the  work  requires  that  each  crib  be  completely 
filled  within  the  shortest  possible  time  after  it  is  sunk,  in  order  to  pre- 
vent its  destruction  in  the  event  of  a  storm  arising  before  this  is 
accomplished. 

July  1,  1880,  amount  available $166,291  96 

.UiKmiit  appropriateil  by  act  approved  March  3,  1881  - 150, 000  00 

$316,291  96 

JoJy  1,  1?S1,  amonnt  expended  during  fiscal  year,  exclusive 

of  ontetanding  liabilities  July  1,  1880 r)8.637  99 

Jnly  1,  1881,  outetanding  liabilities 9,628  22 

68,266  21 

Jalyl,  1881,  amount  available 248,025  75 
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Amount  (estimated)  required  for  completion  of  existing  project $430,000  00 

Antouiit  that  cau  be  profitably  expended  in  fiscal  year  enSing  June  30, 1883.    350, 000, 00 

(See  Appendix  G  G 1.) 

2.  Calumet  Harbor,  Illinois. — The  present  project  for  the  improvement 
of  this  harbor  has  for  its  object  the  creation  and  maintenance  of  a  chan- 
nel 300  feet  wide  and  10  feet  deep,  from  Lake  Michigan  to  Calumet  River. 
As  originally  projected,  the  depth  was  to  be  13^  feet,  the  increase  to  16 
feet  having  become  necessary  to  accommodate  the  larger  class  of  vessels 
now  frequenting  the  harbor,  and  which  draw,  when  loaded,.  15  feet 
The  natural  channel  over  the  bar  at  the  mouth  of  the  river  waa  narrow, 
crooked,  and  unreliable,  varying  in  depth  from  4  to  7  feet. 

The  amount  expended  to  June  30, 1881,  is  $296,797 j03,  and  has  re- 
sulted in  securing  a  narrow  channel  13  feet  deep  at  low- water.  This  has 
been  accomplished  by  dredging  298,548  cubic  yards,  and  constructing 
4,710  linear  feet  of  piers  for  the  protection  of  the  channel- way  between 
them. 

The  appropriation  of  $35,000  asked  for  is  to  be  applied  to  completing 
the  channel  between  the  piers  to  its  full  width,  and  to  extending  the 
north  pier  far  enough  to  prevent  any  bar  formation  at  the  entrance; 
this  amount  will  suffice  to  complete  the  present  project,  and  its  imme- 
diate completion  is  a  matter  of  importance,  in  view  of  the  rapidly  grow- 
ing commercial  interest^  of  the  port. 

July  1,  1880,  amount  available $20,708  16 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$50,708  16 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 20,505  19 

July  1,  1881,  amount  available....'. 30,202  97 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     35, 000  00 

(See  Appendix  G  G  2.) 

3.  Illinois  River. — From  1869  to  1880  the  improvement  of  this  river, 
so  far  as  carried  on  by  the  general  government,  consisted  chiefly  in 
dredging  channels  through  the  worst  bars  and  the  construction  of  wing- 
dams  and  dikes  to  assist  in  maintaining  them  by  contracting  the  gen- 
eral water-way;  this  work  was  designed  to  afford  a  t-emporary  relief  to 
navigation,  and  ultimatelj'  constitute  a  part  of  the  radical  imi)rovement 
of  the  river  by  the  slackwater  system ;  the  amount  expended  in  that 
way  to  June  30,  1880,  was  $550,450.55,  and  resulted  in  giving  channels, 
with  a  navigable  depth  of  from  3  to  4  feet,  through  the  worst  bars,  the 
aggregate  length  of  dredged  channels  being  about  24  miles ;  these  chan- 
nels were  not  permanent,  and  at  low- water  stages  boats  could  not  go 
through  with  a  draft  exceeding  30  inches.  Prior  to  any  improvement 
the  natural  channels  were,  as  a  rule,  narrow,  crooked,  and  shifting,  and 
low- water  navigation  was  limited  to  a  draft  of  about  18  inches. 

A  radical  improvement,  extending  90  miles  below  the  head  of  naviga- 
tion at  La  Salle  (where  the  Illinois  and  Michigan  Canal  enters  the  river), 
has  been  effected  by  the  State  of  Illinois  by  the  construction  of  two 
locks,  creating  a  slackwater  navigation  adapted  to  a  navigable  dei)th 
of  6  feet  at  extreme  low-water.  The  present  project  contemplates  the 
extension  of  this  system  of  improvement,  100  miles  further  down,  which 
will  bring  it  nearly  to  the  mouth  of  the  river.  This  is  to  be  accomplished 
by  the  constniction  of  two  locks,  that  part  of  the  river  between  the 
lowest  lock  and  the  mouth  being  given  the  same  naWgable  depth  by 
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dredging.  Preliminary  work  on  this  project  was  commenced  during  the 
past  fi8<»l  year,  the  amount  expended  in  its  execution  being  $34,471.77. 
Ammgements  are  now  complete  for  an  energetic  prosecution  of  the  work, 
and  the  $250,000  appropriated  by  the  act  of  March  3,  1881,  will  be  ap- 
plied to  this  object.  The  appifopriation  of  $380,000  asked  for  the  fiscal 
year  ending  June  30, 1883,  is  to  be  applied  to  this  object,  the  entire 
amount  being  considered  essential  to  a  satisfactory  progress  on  the  worka 
of  construction  and  to  making  the  ultimate  cost  of  the  completed  im- 
provement a  minimum.  Of  this  amount,  at  least  $25,000  will  be  required 
for  operating  the  dredging  outfit,  which  is  owned  by  the  government 
and  was  especially  provided  for  works  on  this  river. 

July  1,1880,  amount  available $148,337  81 

Amount  appropriated  by  act  approved  March  3,  1881 250, 000  00 

$398,337  81 

inly  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  18b0 25,416  37 

Jnly  1,1881,  outstanding  liabilities 9,055  40 

34, 471  77 

July  1, 1881,  amount  available 363,866  04 

Amoont  (estimated)  required  for  completion  of  existing  project 552, 512  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    380, 000  00 

(See  Appendix  G  G  3.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Major  Lydecker  was  charged  with  and  has  completed  the  fol- 
lowing, the  results  of  which  were  transmitted  to  Congress,  at  its  last 
session: 

1.  Chicago  River  from  its  mouth  to  the  junction  of  the  North  and  South 
Branches. 

2.  That  part  of  the  North  Branch  of  Chicago  River  lying  in  the  town  of 
Lake  View. 

(See  Appendix  G  G  1.) 

And  to  comply  with  the  river  and  harbor  act  of  March  3,  1881,  he  is 
charged  with  the  following,  the  results  of  which  will  be  duly  submitted 
when  received: 

1.  The  Calumet  River  from  South  Chicago  to  the  village  of  Pullman^  on 
Lake  Calumet.  t 

DCPBOVEMENT  OF  THE  HARBORS  OF  MICHIGAN  CITY  AND  NEW  BUF- 
FALO, LAKE  MICHIGAN. 

Officer  in  charge,  Maj.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Harbor  at  Michigan  Gity^  Indiana — Outer  Harbor. — The  plan  of  the 
harbor  was  modified  in  July,  1880,  by  a  Board  of  Engineers  convened 
to  consider  the  project  for  improvement. 

As  modified,  the  entrance  to  the  outer  harbor  will  be  greatly  facili- 
tated, and  the  inner  harbor  will  be  in  a  great  measure  relieved  from  the 
HEects  of  the  heavy  seas  which  have  heretofore  caused  great  annoyance 
to  ghipping. 

The  modification  of  the  plan  consists  in  placing  the  entrance  at  the 
northwest  angle,  with  two  parallel  piers  300  feet  apart,  instead  of  the 
northeast  angle,  as  first  adopted. 
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During  the  year  the  breakwater  has  been  extended  eastward  150 
linear  feet. 

The  foundation  piles  for  a  further  extension  of  150  feet  have  been 
driven,  and  three  cribs  are  in  readiness  for  sinking. 

The  channel  entrance  to  the  inner  harbor  having  shoaled  somewhat, 
it  became  necessary  to  deepen  it  by  dredging,  to  permit  towing  th« 
<5ribs  to  the  breakwater. 

Five  thousand  nine  hundred  and  twenty-four  cubic  yards  of  material 
were  removed  from  the  shoal,  and  dumped  in  the  hike. 

The  harbor  at  this  place  was  originally  simply  the  mouth  of  a  creek, 
w^hich  was  generally  obstructed  by  sand-bars. 

A  project  for  its  improvement  with  special  reference  to  making  it  % 
harbor  of  refuge  was  adopted  in  1870. 

The  improvements  thus  far  are  such  as  to  enable  vessels  of  the  largest 
class  now  on  the  lakes  to  enter  at  all  times ;  and,  while  formerly  thers 
was  no  regular  commerce  762  loaded  vessels  entered  and  769  left  the 
port  during  the  last  year. 

The  entrance  is  sufficiently  deep  for  all  ordinary  purposes,  but  the 
absence  of  piers  and  the  incomplete  condition  of  the  breakwater,  per- 
mits the  formation  of  currents  which,  in  storms,  are  so  strong  as  to  cause 
difficulty  in  entering  with  sail  vessels.  Several  vessels  have,  from  this 
cause,  missed  the  entrance  and  been  wrecked  upon  the  shore.  The 
necessity  for  an  appropriation  sufficiently  large  for  the  completion  of 
the  breakwater  and  entrance  piers  during  the  next  year  is  urgent 

Since  the  harbor  furnishes  no  anchorage,  owing  to  shallow  water  in  the 
basin,  the  necessity  for  dredging  at  once  is  apparent. 

The  officer  in  chargie  recommends,  for  the  reason  that  it  would  be  much 
more  economical,  that  an  appropriation  of  $20,000  be  made  for  building  a 
dredge,  in  addition  to  the  appropriation  for  the  work.  • 

There  has  beeen  expended  to  June  30, 1881,  including  outstanding 
liabilities,  the  sum  of  $359,798.33. 

The  amount  required  to  complete  the  work  according  to  present  pro- 
ject is  $190,000. 

Of  this  amount  $100,000  should  be  appropriated  for  the  next  fiscal 
year,  in  addition  to  the  sum  asked  to  build  a  dredge. 

It  is  proposed  to  use  this  amount,  if  granted,  in  completing  the  break- 
water and  the  piers  to  protect  the  entrance;  in  building  a  dredge  and 
commencing  the  deepening  of  the  basin  for  anchorage. 

July  1,  1880,  amount  available $44,  .342  11 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$64,342  11 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 34,337  67 

July  1,  1881,  outstanding  liabilities 1»675  76 

36,013  43 

July  1, 1881,  amount  available 28,328  68 

Amount  (estimated)  required  for  completion  of  existing  project 190, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  120, 000  00 

Inner  Harbor, — ^The  channel  has  been  extended  to  full  width  to  Market 
street.  The  cuts  on  west  side  have  been  extended  to  Division  street, 
and  on  east  side  100  feet  south  of  Miller  street. 

The  government  dredge  worked  five  months  and  removed  58,224  cubic 
yards  in  extending  the  harbor,  and  1,770  cubic  yards  in  removing  bars. 

The  dredge  being  old  and  worn  out,  was  rebuilt  during  the  wintet. 
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A  contract  has  been  made  for  dredging  60,000  cubic  yards  the  ensu- 
ing year. 

The  work  thus  far  done  has  resulted  in  more  than  doubling  the  com- 
merce of  the  place  in  the  last  four  years.  Its  lumber  market  is  now  only 
aecond  to  that  of  Chicago. 

There  has  been  expended  on  this  improvement  to  June  30, 1881,  in- 
cluding liabilities,  the  sum  of  $36,064.74. 

The  present  project  contemplates  extending  the  improvement  a  dis- 
tance of  half  a  mile. 

The  officer  in  charge  estimates  that  the  sum  asked  for  will  complete 
the  work  in  accordance  with  the  plan  submitted  in  last  annual  report. 

July  1,1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$40,000  00 

Jaly  1, 1881,  amonut  expended  during  fiscal  year,  exclusive  of 

outoUnding  liabilities  July  1,  1880 10,278  59 

Julyl,  1881,  outstanding  liabUites 786  15 

11,064  74 

July  1,  1881,  amount  available 28,035  26 

ifflount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  H  H  1.) 

2.  Harbor  at  New  Buffalo,  Michigan. — No  work  of  improvement  was 
undertaken  at  this  place  during  the  year. 

The  act  of  March  3, 1881,  required  a  survey  for  a  harbor  of  refuge, 
which  was  made  from  a  balance  remaining  Of  former  appropriation  for 
the  work.  A  full  report  with  estimates  of  cost  will  be  submitted  as  soon 
as  the  notes  can  be  reduced  and  plotted. 

It  is  proposed  to  apply  the  funds  now  available,  $4,637.59,  to  repair- 
ing  the  pier  constructed  by  the  government. 

Jnlyl,  1880,  amount  available $5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiesJuly  1,1880 362  41 

July  1,1881,  amount  available 4,637  59 

(See  Appendix  H  H  2.) 

IMPROVEMENT  OP  HAKBOBS  ON  EASTERN  SHO^E  OF  LAKE  MICHIGAN 
AND  OF  GRAND  BIVEE  BELOW  GRAND  RAPIDS— IMPROVEMENT  OF 
SAGINAW  RIVER  AND  OF  CERTAIN  HARBORS  ON  LAKE  HURON— CON- 
STRUCTION OF  ICE-HARBOR  OF  REFUGE  AT  BELLE  RIVER— IMPROVE- 
MENT OF  CLINTON  RIVER — REPAIR  AND  PRESERVATION  OF  SAINT 
CLAIR  FLATS  CANAL. 

Officer  in  charge,  Maj.  Franklin  Harwood,  Corps  of  Engineers. 

1.  Carlevoix  Harbor,  Michigan. — ^The  original  channel  of  entrance  to 
this  harbor  had  an  average  width  of  75  feet,  the  depth  of  water  varying 
from  2  to  6  feet. 

The  present  project  for  its  improvement  was  adopted  in  1868,  and 
revised  in  1876  and  1876,  its  object  being  to  dredge  a  channel  100  or 
150  feet  wide  to  a  depth  of  12  feet,  and  to  protect  both  sides  of  it  with 
dose  piling;  this  was  modified  in  1876  by  substituting  crib  work  for 
pile  piers. 

The  amount  expended  to  June  30,  1880,  was  |30,938.52,  and  has  re- 
19  E 
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suited  in  securing  a  channel  100  feet  wide  between  the  piers,  with  a 
depth  of  not  less  than  9  feet  6  inches. 

The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$5,318.62  which  was  applied  to  repairs  and  completion  of  piers. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $20,000,  which  it  is  proposed  to  expend,  if  appropriated, 
in  completing  the  dredging  of  the  interior  channel  to  80  feet  in  width 
and  12  feet  depth,  with  channel  100  feet  wide  between  the  piers. 

The  estimated  amount  required  for  the  entire  and  permanent  oomple* 
tion  of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $135,000. 

Jaly  1,  1880,  amount  available $10,061  48 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,06148 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,073  99 

July  1, 1881,  outstanding  liabilities 1,244  63 

5,318  62 

July  1,  1881,  amount  available 14,742  86 

Amount  (estimated)  required  for  completion  of  existing  project 135, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     20, 000  00* 

(See  Appendix  1 1 1.) 

2.  Frankfort  Harbor^  Michigan. — The  natural  channel  of  entrance  to 
this  harbor  was  not  more  than  from  3  to  4  feet  in  depth.  The  present 
project  for  its  improvement  was  adopted  in  1866,  the  object  being  to- 
dredge  a  new  outlet  through  a  strip  of  land  which  separated  Lake  Aux 
Bees  Scies  from  Lake  Michigan,  and  the  building  of  two  parallel  piers, 
to  extend  from  12  feet  soundings  in  the  inner  lake  to  the  same  depth  in 
Lake  Michigan,  with  a  width  of  200  feet  between  the  piers. 

The  amount  expended  to  June  30, 1880,  was  $213,069.21,  resulting  in 
securing  a  channel  75  feet  wide,  with  a  depth  of  not  less  than  12  feet. 

The  amount  expended  during  the  year  ending  June  30, 1881,  waa 
$5,162.45,  and  has  resulted  in  restoring  the  channel  above  mentioned 
which  was  filled  in  from  the  channel  banks. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $40,000,  which,  if  appropriated,  it  is  proposed  to  expend 
in  completing  the  channel  of  entrance. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $100,000. 

Jnly  1,  1H80,  amount  available $5,590  64 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$15,590  64 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 5,042  45 

Julvl,  1881,  outstanding  liabilities 120  00 

5, 162  45 

July  1,  1881,  amount  available 10,428  19 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    40, 000  00 

(See  Appendix  112.) 

3.  Harbor  of  Reftige  at  Portage  Ldkej  Lake  Michigan. — At  this  har- 
bor no  natural  channel  existed  previous  to  the  beginning  of  the  improve- 
ment. 
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The  project  for  improvement  was  adopted  in  1879,  the  object  being  to 
make  it  a  harbor  of  reftige  and  to  afford  a  channel  of  a  navigable  width 
of  300  feet,  and  not  less  than  18  feet  deep.  The  amount  expended  to 
June  30^  1880,  was  $8,954.14,  and  resulted  in  securing  a  channel  50  feet 
wide,  with  a  depth  of  not  less  than  6  feet.  • 

The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$8,762.48,  and  has  resulted  in  converting  the  temporary  brush  jetties 
into  permanent  pile  piering,  out  to  12  feet  depth  in  the  lake. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $100,000,  and,  if  appropriated,  it  is  proposed  to  expend 
it  in  pier  extension  in  furtherance  of  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  is  indeterminate. 

July  1,  1880,  amount  available |11>045  86 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$21,045  86 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8,313  61 

July  I,  1881,  outstanding  liabilities 448  87 

8,762  48 

July  1,  1881,  amount  available 12,283  38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  113.) 

4.  Manistee  Harbor j  Michigan. — A  narrow  channel  with  not  more  than 

8  feet  depth,  was  afforded  at  this  harbor  by  the  slab  piers  built  by  local 
enterprise.  The  present  project  for  the  improvement  was  adopted  in 
1866,  and  modified  in  1870-'74,  the  object  being  to  afford  a  channel  of 
entrance  of  navigable  width,  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $175,516.20,  and  has  re- 
sulted in  securing  a  channel  170  feet  wide,  with  a  depth  of  not  less  than 

9  feet  at  its  shoalest  part. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$9,015.55,  and  has  resulted  in  adding  three  cribs,  50  feet  in  length  each, 
to  the  north  United  States  pier,  and  in  deepening  the  channel  to  14 
feet  for  a  narrow  width,  to  connect  with  the  improved  river  channel 
above. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $40,000,  and,  if  appropriated,  it  is  proposed  to  expend 
it  in  completing  the  channel  topfull  width  and  14  feet  depth,  and  in  pier 
extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  improvement,  in  accordance  with  the  approved  and  adopted 
project,  is  indeterminate. 

July  1,  1880,  amount  available $17,143  99 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$27, 143  99 

July  1  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8, 843  68 

Julyl,  1881,  outstanding  liabilities 171  87 

^    '         '  ^  9,015  55 

Julyl,  1881,  amount  available 18,128  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883^.    40, 000  00 

(See  Appendix  114.) 
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5.  Ludington  Harbor,  Michigan. — ^The  channel  made  by  local  enter- 
prise at  this  harbor  was  narrow,  and  not  more  than  7  feet  in  depth. 

The  present  project  for  the  improvement  of  thid  harbor  was  adopted 
in  1867,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
width,  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $195,339.51,  and  resulted 
in  securing  a  channel  about  200  feet  wide,  with  a  depth  of  not  less  than 
lOJ  feet  along  the  axis. 

The  amount  expended  during  Jhe  .year  ending  June  30,  1881,  is 
$5,277.68,  and  has  resulted  in  securing  the  south  pier  head,  endangered 
by  the  storm  of  October  16, 1880,  and  the  channel  of  entrance  from  sand 
leakage  through  tiie  piers  and  revetments. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $35,000,  which,  if  appropriated,  it  is  proposed  to  apply 
in  general  repairs,  dredging  the  channel  of  entrance  to  12  feet  depth, 
and  in  200  linear  feet  of  pier  extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,1880,  amount  available.-.- $8,283  33 

Amount  appropriated  by  act  approved  March  3,  1881 lO,  000  00 

118,283  33 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 5,277  68 

July  1,  1881,  amount  available 13,005  65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    35, 000  00 
(See  Appendix  115.) 

6.  Pentwater  Barhor,  Michigan, — ^The  original  channel  at  this  harbor 
was  narrow,  with  not  more  than  4  feet  depth  in  the  shoalest  part. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  navigable  width  and  of 
not  less  than  12  feet  in  depth. 

The  amount  expended  to  June  30, 1880,  was  $167,680.64,  and  resulted 
in  securing  a  channel  150  feet  wide  and  of  sufficient  depth  in  mid-channel 
to  accommodate  vessels  drawing  9  feet  of  water. 

The  amount  expended  during  the  year  endiug  June  30,  1881,  is 
$4,708.76,  and  has  resulted  in  securing  the  channel  of  entrance  from 
sand  encroachments  through  and  over  the  piers  and  revetments. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $35,000,  which,  if  appropriated,  it  is  proposed  to  ex- 
pend in  completing  the  dredging  of  the  channel  to  clear  100  feet  width 
with  12  feet  depth,  and  in  200  feet  pier  extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,  1880,  amount  available $4,6^  76 

Amount  appropriated  by  act  approved  March  3,  1881 10,000  00 

•«ncc    M  $14, 696  76 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

,- outstanding  liabilities  July  1, 1880 4,218  60 

July  1,  1881,  outstanding  liabilities 490  16 

4,708  76 

July  1,  1881,  amount  available 9,988  00 

Amount  that/jan  be  profitably  expended  in  fiscal  year  ending  June  30, 1^3.    35, 000  00 

(See  Appendix  1 1  6.) 
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7.  White  River  Harbor  J  Michigan. — ^The  old  channel  at  this  harbor 
being  narrow,  tortuous,  and  too  shoal  to  accommodate  any  but  very 
small  vessels,  a  new  channel  was  deemed  to  be  necessary. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  navigable  width  and  of 
not  less  than  12  feet  in  depth. 

The  amount  expended  to  June  30, 1880^  was  $197,322.98,  and  has  re- 
snlted  in  securing  a  channel  of  varying  width,  and  not  less  than  8  feet 
.  in  depth. 

The  amount  expended  during  the  year  ending  June  30, 1881,  is 
111,627.28,  and  has  resulted  in  nearly  arresting  the  shoaling  of  the 
chAnnel  of  entrance  by  sand-drift  through  and  over  the  piers  and  re- 
vetments. 

The  amount  of  $40,000  can  be  profitably  expended  during  the  year 
ending  June  30, 1883,  and,  if  appropriated,  it  is  proposed  to  apply  it  in 
oompleting  measures  to  arrest  sand-drift,  in  dredging  the  channel,  and 
in  constructing  200  feet  pier  extension  under  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,  1880,  amoant  available $10,727  02 

Amoant  appropriated  bv  act  approved  Maroh  3,  1881 i . . . .      7, 500  00 

$18,227  02 

July  1,  1881,  amount  expended  daring  fiscal  year,  excl^isive  of 

ontstanding  liabilities  July  1,  1880 11,202  79 

July  1,  1881,  outstanding  liabilities - 424  49 

11,627  28 

July  1,  1881,  amount  available 6,599  74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 000  00 

(See  Appendix  1 1  7.) 

8.  Muskegon  Harbor^  Michigan, — The  original  channel  at  this  harbor 
was  irregu^ly  defined  by  slab-piers,  which  gave  fair  access,  but  a  bar 
jnat  at  the  pier  ends,  on  which  but  7  feet  of  water  was  found,  obstructed 
the  entrance. 

The  present  project  for  improvement  was  adopted  in  1866,  the  ob- 
ject being  to  afford  a  channel  of  entrance  of  navigable  width  with  the 
ends  of  the  piers  resting  in  17  feet  soundings  over  the  bar. 

The  amount  expended  to  June  30, 1880,  was  $144,583.22,  and  has  re- 
sulted in  securing  a  channel  186  feet  wide,  with  an  available  depth  of  13 
fe^t  for  nearly  the  entire  width. 

The  amount  of  $7,628.92  has  been  expended  during  the  year  ending 
Jane  30, 1881,  and  has  resulted  in  securing  the  channel  of  entrance  from 
sand-drift,  and  in  keeping  the  piers  in  repair. 

The  amount  that  can  l^  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $75,000,  and  it  is  proposed  to  apply  it,  if  appropriated, 
in  completing  the  detached  section  of  the  north  pier  to  17  feet  depth  of 
water  and  extending  the  south  pier  to  a  corresponding  distance. 

The  estimated  amount  required  for  the  entire  ^nd  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
a«lopted  project,  is  indeterminate. 
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July  1, 1880,  amount  available f  11, 941  68 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$31,941  68 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1^  1880 7,505  42 

July  1, 1881.  outstanding  liabilities 123  50 

7,628  92 

July  1,  1881,  amount  available 24,312  76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    75, 000  00 
(See  Appendix  118.) 

9.  Orand  Haven  Harbor ,  Michigan. — The  natural  outlet  to  this  harbor 
was  wide,  but  shoal,  there  being  only  9  feet  water  on  the  best  course. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
width  and  not  less  than  18  feet  depth. 

The  amount  expended  to  June  30, 1880,  was  $301,648.66,  and  has  re- 
sulted in  securing  a  channel  400  feet  wide,  with  depth  varying  from  9 
to  23  feet. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$20,175.82,  and  has  resulted  in  partially  securing  the  inner  harbor  from 
Sana  encroachment. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30. 1883,  is  $125,000,  and,  if  appropriated,  it  is  proposed  to  exx>end 
it  as  follows:  $100,000  in  pier  extension,  and  $25,000  in  repairing  and 
rebuilding  piers  and  revetments. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $300,000. 

July  1,  1880,  amount  available $50,217  49 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$100,217  49 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  libailities  July  1,  1880 16,307  19 

July  1,  1881,  outstanding  liabilities 3,868  63 

20. 175  82 

July  1, 1881,  amonnt  available 80,041  67 

Amount  ^estimated)  required  for  completion  of  existing  project 300, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     125, 000  00 

(See  Appendix  1 1  9.) 

10.  Orand  Biver^  helaw  Orand  Rapids,  Michigan. — ^The  portions  of 
channel  below  Grand  Bapids,  intended  to  be  improved,  have  less  than 
4  feet  water  at  low  stage. 

The  originally  adopted  project,  1881,  is  to  give  relief  to  light  naviga- 
tion by  securing  4  feet  depth  of  water  over  shoals. 

No  money  has  been  expended  upon  the  work. 

The  amonnt  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $15,000. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $15,000. 

Amount  appropriated  by  act  approved  March  3,  1881 |10, 000  00 

July  1,  1881,  amount  available 10,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  i>roject 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  15, 000  00 

(See  Appendix  1 1 10.) 
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11.  Black  Lake  Harbor^  Michigan. — The  channel  at  this  harbor,  made 
by  the  "  Harbor  Board  of  the  City  of  Holland,"  was  narrow,  irregular, 
and  only  5^  feet  in  depth. 

The  present  project  for  improvement  was  adopted  in  1866  and  modi- 
fied in  1873,  the  object  being  to  afford  a  channel  of  entrance  of  naviga- 
ble width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $217,615.31,  and  resulted 
in  securing  a  navigable  channel  with  a  depth  of  9  feet  midway. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
17,751.87,  and  has  resulted  in  partially  securing  the  channel  of  entrance 
fh>m  sand-drift  over  and  through  the  piers. 

The  amount  that  can  be  profitably  exx>ended  during  the  year  ending 
Jane  30, 1883,  is  $25,000,  and  it  is  proposed  to  apply  it,  if  appropriated, 
in  pier  repairs  and  extension  or  dredging  between  piers,  as  may  be 
most  necessary  when  the  appropriation  becomes  available. 

The  amount  estimated  to  be  required  for  the  entire  and  permanent 
completion  of  the  work  in  accordance  with  the  approved  and  adopted 
project,  is  indeterminate. 

Jalyl,  1880,  amonnt  aTailAble $6,000  00 

Afflomit  appropriated  by  Act  approved  March  3,  1881 6, 000  00 

$12,000  00 

July  ly  1881,  amonnt  expended  daring  fiscal  year,  exclusive  of 

oatstanding  liabilities  Jnly  1, 1880 6,960  06 

July  1,  1881,  outstanding  liabilities 791  82 

7,751  87 

Jalyl,  1881,  amount  available 4,248  13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 
(See  Appendix  1 1 11.) 

12.  Saugatuck  Harbor ^  Michigan. — The  channel  at  this  harbor  was 
originally  made  by  local  enterprise  and  was  narrow,  with  not  more 
than  7  feet  in  depth,  in  the  best  water. 

The  present  project  for  improvement  was  adopted  in  1869,  the  object 
being  to  aflford  a  channel  of  entrance  of  navigable  width,  and  of  not  less 
than  10  feet  in  depth. 

The  amount  expended  to  Jane  30, 1880,  was  $102,973.59,  and  resulted 
in  securing  a  channel  of  sufficient  width,  but  of  omy  8  feet  depth,  and 
that  for  but  part  of  the  whole  width. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
15,278.29,  and  has  resulted  in  dredging  a  navigable  channel  of  10  feet 
depth  below  the  lower  bend  of  the  river  and  in  partially  constructing  a 
revetment  designed  to  preserve  this  channel. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
Jnne  30, 1883,  is  $25,000. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  is  indeterminate. 

Jttly  1, 1880. amount  available $7,465  41 

Amoant  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$12,465  41 

Jiily  1,1881,  amount  expended  during  fiscal  year,  exclusive  of 

OQtftanding  liabilities  July  1,1880 2,646  11 

Jnly  1,1881, outstanding  liabilities 2,632  18 

5,278  29 

Jnly  1,1881,  amount  available 7,187,12 

Aamnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 

(See  Appendix  1 1 12.) 
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13.  South  Haven  Harbor^  Michigan. — ^The  channel  at  this  harbor  wa» 
originally  made  by  private  enterprise  and  was  narrow,  with  not  more 
than  7  feet  depth  at  the  deepest  place. 

The  present  project  for  improvement  was  adopted  in  1866  and  modi- 
fied in  1879,  the  object  being  to  afford  a  channel  of  entrance  of  naviga* 
ble  width  and  of  not  less  than  14  feet  depth. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $147,319.54,  and  resulted  in  securing  a  navigable  channel  with 
an  available  depth  of  water  of  not  less  than  12  feet  midway. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881,. 
was  $5,160.91,  and  has  resulted  in  securing  a  navigable  channel  with 
an  available  depth  of  water  of  14  feet  inside  the  outer  bar. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $25,000,  and  it  is  proposed  to  apply  it  in  pier  extension 
in  fartherance  of  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $100,000. 

July  1, 1880,  amount  available I $6,754  88 

Amount  appropriated  by  act  approved  Maroh  3, 1881 5, 000  00 

$11,754.88 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4,319  18 

July  1,1881,  outstanding  liabilities 841  73 

5, 160  91 

July  1, 1881,  amount  available 6, 593  97 

Amount  (estimated)  required  for  completion  of  existing  project : 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    25, 000  00 

(See  Appendix  1 1 13.) 

14.  Saint  Joseph  Harbor^  Michigan. — The  natural  channel  at  this  har- 
bor was  about  250  feet  wide,  and  12  feet  in  depth  at  the  mouth,  with  ^ 
feet  in  the  river  above. 

The  present  project  for  improving  this  harbor  was  adopted  in  1836, 
and  modified  in  1866  and  1874,  the  object  being  to  afford  a  channel  of 
entrance  of  navigable  width  and  not  less  than  16  feet  deep. 

The  amount  expended  to  June  30, 1880,  is  $120,605.11  (which  includes 
the  construction  of  a  wing-dam  at  the  mouth  of  the  Paw  Paw  River)^ 
and  resulted  in  securing  a  channel  240  feet  wide,  with  a  depth  of  not 
less  than  14  feet  between  the  piers  and  of  12  feet  in  the  south  channel 
of  the  old  basin. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$10,006.61,  and  has  resulted  in  building  1,167  linear  feet  of  plank  bc^am 
revetment  of  north  bank  of  Benton  Harbor  Canal;  in  dredging  27,137 
cubic  yards  in  deepening  the  canal;  in  making  repairs  on  the  Saint 
Joseph  piers,  and  extending  the  north  pier  by  the  addition  of  a  crib  60 
feet  in  length. 

The  amount  that  can  be  profitably  expended  during  the  year  ending^ 
June  30, 1883,  is  $38,000,  and  if  appropriated  it  is  proposed  to  apply  it 
as  follows : 

For  repairs  of  piers  and  catch-sand  protections $5,000  00 

For  pier  extension 25,000  00 

Benton  Harbor  Canal : 

For  completing  the  improvement 8,000  00 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
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tion  of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  indeterminate. 

July  1, 1890,  amount  available $11,334  89 

AmoDDt  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$21,334  89 

July  1, 1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
UtbUitiee  July  1,  1880 10,006  61 

July  1,1881,  amount  available 11,328  28 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 : 

For  Saint  Joseph  Harbor 30,000  00 

For  Benton  Harbor,  Michigan 8,000  00 

38,000  00 

See  Appendix  1 1 14.) 

15.  Cheboygan  Harbor j  Michigan. — ^At  this  harbor  the  channel  of  en- 
trance was  originally  narrow,  with  not  more  than  6^  feet  to  7  feet  in 
depth  in  the  shoalest  part 

The  present  project  for  its  improvement  was  adopted  in  1871,  the 
object  being  to  afford  a  channel  firom  the  mouth  of  the  river  200  feet 
wide  and  of  not  less  t|ian  14  feet  depth. 

The  amount  expended  to  June  30, 1880,  was  $90,874.42,  and  resulted 
in  secoring  a  channel  200  feet  wide  with  a  depth  of  not  less  than  13  feet» 

The  amount  exx)ended  during  the  year  ending  June  30,  1881,  is 
13,603.98,  which  has  resulted  in  deepening  the  channel  to  15  feet  for  50 
feet  width  along  its  axis  for  nearly  its  whole  length. 

The  amount  tiiat  can  be  profitably  expended  during  the  year  ending 
June  3^i,  1883,  is  $20,000,  which,  if  appropriated,  it  is  proposed  to  ex- 
pend in  completing  the  dredging  for  a  harbor  of  14  feet  depth  of  water* 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $50,000. 

Jiilyl,  1880,  amount  available |6,125  58 

Afflount  appropriated  by  act  approved  March  3, 1881 6,  OOU  00 

|12, 125  58 

July  1  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

ontstanding  liabilities  Julv  1,  1880 3,483  98 

Jttly  1,  1881,  outstanding  liabilities 120,00 

3,603  98 

•  ^— — .— ^.— 

Joly  1,  1881,  amount  available 8,521  60 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

AoKmnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1863 .    20, 000  00 

(See  Appendix  1 1 15.) 

16,  Thunder  Bay  Harlor^  Michigan. — The  depth  of  the  original  chan- 
nel at  this  harbor  varied  fh)m  time  to  time  from  4  to  7  feet  at  the  shoalest 
part.    It  was,  however,  in  1869,  deepened  by  private  enterprise  to  11  feet. 

The  project  for  its  improvement  was  adopted  in  1876,  the  object  be- 
ing to  afford  a  channel  of  entrance  of  navigable  width  and  of  not  less  than 
13  feet  in  depth. 

The  amonnt  expended  to  Jnne  30, 1880,  was  $3,935.36,  and  has  resulted 
in  securing  a  channel  12  feet  in  depth. 

A  survey  was  made  during  the  fiscal  year,  upon  which  to  base  an  estimate 
for  needed  improvements,  at  a  cost  of  (285,  and  the  officer  in  charge  is 
of  opinion  that  the  harbor  should  be  deepened  to  14  feet,  with  a  view  to 
affording  the  requisite  facilities  for  the  large  and  increasing  lumber 
trade,  at  an  estimated  cost  of  $15,000,  which  sum  he  recommends  be 
ai»propriated  for  the  fiscal  year  ending  June  30, 1883. 
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July  1,  1880,  amount  available $564  64 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 285  87 

July  1,  1881,  amount  available 978  77 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  15, 000  00 

(See  Appendix  1 1 16,) 

17.  Harbor  and  river  at  Au  tSabUj  Michigan. — ^The  original  channel  at 
the  mouth  of  the  river  was  not  more  than  5^  feet  in  depth  at  the  shoalest 
part. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  afford  a  channel  of 
entrance  of  100  feet  in  width  in  the  clear,  and  not  less  than  10  feet  in 
4epth. 

The  revetment  of  the  banks  of  the  river  from  the  Oscoda  Bridge  to 
the  United  States  piers,  and  the  rectification  of  the  angle  in  the  south 
pier,  were  completed  during  the  season  of  1880,  and  the  channel  being 
confined  to  a  width  of  fh)m  80  to  100  feet  was,  by  the  effect  of  the  spring 
freshets,  scoured  to  a  depth  of  from  9  to  10  feet  This  scouring  process 
in  the  river,  however,  resulted  in  shoaling  the  bar  at  its  moath  to  less 
than  6  feet,  and  it  became  necessary,  with  a  view  to  encouraging  the 
4»couring  action  of  the  current,  to  construct  a  training  wall  of  piling  over 
the  bar  and  out  into  the  lake  to  12  feet  water.  This  work  was  progress- 
ing favorably  at  the  close  of  the  fiscal  year.  The  officer  in  charge  ex- 
pects in  a  few  more  seasons'  operations  to  complete  the  design  originally 
proposed  for  a  channel  of  100  feet  width  and  10  feet  depth. 

The  amount  expended  to  June  30, 1880,  was  $37,219.81,  and  resulted 
in  securing  a  channel  80  feet  wide  with  a  aepth  of  not  less  than  8  feet 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$10,322.24,  which  has  resulted  in  securing  a  depth  in  the  channel  of  not 
less  than  9  feet,  and  generally  over  10  feet 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $12,000,  which,  if  appropriated,  it  is  proposed  to  ex- 
pend in  securing  the  improvement  effected  by  the  season's  work  of  1881. 

The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvementr  in  accordance  with  the  approved 
and  adopted  project  is  $12,000. 

Julyl,  1880,  amount  available $10,586  65 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$16,536  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1.  1880 10,202  24 

Julyl,  1881,  outstanding  liabilities 120  00 

10, 322  24 

July  1,1881,  amount  available 6,204  41 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     12, 000  00 

(See  Appendix  1 1 17.) 

18.  Saginaw  River ^  Michigan. — ^The  natnral  channel  of  this  river  was 
tortnoas  and  obstmcted  by  many  bars,  with  not  more  than  7  feet  in 
depth  at  the  shoalest  part. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1874,  and  modified  in  1878,  the  object  being  to  afford  a  clear  depth 
of  not  less  than  10  feet  over  the  bars  in  the  river. 
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The  amount  expended  to  June  30, 1880,  was  (81,000,  and  has  resulted 
in  securing  a  channel  not  less  than  100  feet  wide  and  with  a  depth  of 
not  less  than  9  feet 

The  amount  expended  during  the  year  ending  June  30, 1881,  $8,862.88, 
was  applied  to  the  preservation  of  the  channel  at  CarroUton  Bar.  and  to 
sarreyuig  with  a  view  to  the  improvement  of  the  channels  at  ana  below 
Bay  City. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
Jane  30^  1883,  is  $205,000,  which,  if  appropriated,  it  is  proposed  to 
expend  in  improving  the  channels  at  and  below  Bay  City.  The  chan- 
nels above  will  be  estimated  for  separately. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  pro- 
ject is  $380,000,  exclusive  of  the  upper  river  improvement. 

Jaly  1,  lifSD,  amonnt  available $15,000  00 

Amoant  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$25,000  00 

Jaly  1, 1881,  amoant  expended  during  fiscal  year,  exclasive  of  outstand- 
ing Uabilitiee  July  1,  1880 : 8,862  88 

Julyl,  1881,  amount  available 16,137  12 

Amoant  (estimated)  required  for  completion  of  existing  project 380, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  205, 000  00 

(See  Api>endix  1 1 18.) 

19.  Sebewaing  Harbor ^  Michigan. — Sebewaing  Biver  is  a  small  stream 
debouching  into  Saginaw  Bay,  with  originally  no  channel  entrance, 
excepting  for  small  boats.  The  original  project  for  the  improvement 
of  the  harbor  at  its  mouth  was  adopted  in  1875,  and  completed  in  1876, 
at  a  cost  of  (8,000,  the  object  being  to  afford  a  channel  100  feet  wide 
and  6  feet  deep. 

The  present  project,  approved  in  1880,  is  to  dredge  a  channel  600  feet 
wide  and  7  feet  deep,  which  it  is  hoped  tOKJomplete  by  aid  of  the  existing 
appropriation. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $8,000,  and  resulted  in  securing  a  channel  100  feet  wide  and 
6  feet  deep. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
13,423.03,  and  has  resulted  in  partially  deepening  the  channel  to  7  feet, 
as  proposed. 

No  further  appropriation  is  required. 

July  1, 1880,  amount  available $7,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 $1,121  35 

Jttlyl,  1881,  outstanding  liabilities 2,306  68 

3,428  03 

Jily  1,1881,  amount  available 3,571  07 

(See  Appendix  1 1 19.) 

20.  Ice-harbor  of  refuge^  Belle  River j  Michigan. — The  act  of  March  3, 
1879,  required  a  **resurvey  of  bar  at  mouth  of  Belle  River,  Michigan.'' 
The  report  was  submitted,  and  is  found  printed  in  annual  report.  1880, 
fonning  Appendix  G  6  22,  and  by  the  act  of  March  3, 1881,  |7,000  was 
appropriated  for  removing  the  bar. 

Belle  Biver  is  about  140  feet  in  width  and  from  7  to  9  feet  deep  at  the 
lower  reaches,  which  it  is  intended  to  improve. 
The  project  for  improvement  was  adopted  in  1880,  the  object  being  to 
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afford  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge  and  12  feet 
deep  to  the  second. 

No  money  has  as  yet  been  expended  upon  the  improvement. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $5,000,  wWch,  if  appropriated,  will  be  expended  in  rec- 
tifying dock  lines  at  the  mouth  of  the  river. 

The  estimated  cost  for  the  completion  of  the  whole  work  is  $5,000. 

Amount  appropriated  by  act  approved  March  3,  1881 $7,000  00 

July  1,  1881,  amount  available 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  1 1  20.) 

21.  Clinton  River,  Michigan. — In  1870  the  channel  of  entrance  to  this 
river  was  very  shallow,  the  shoalest  place  showing  only  3}  feet  of  water, 
whilst  the  river  was  10  feet  in  depth. 

A  project  of  improving  the  channel  was  adopted  and  approved  in 
1870,  the  object  being  to  afford  a  channel  50  feet  wide  at  bottom  with  a 
depth  of  8  feet,  and  in  the  execution  of  this  improvement  the  amoant 
expended  up  to  close  of  fiscal  year  ending  June  30, 1880,  was  $5,000. 

In  compliance  with  the  acts  of  March  3, 1879,  and  June  14, 1880,  a 
resurvey  at  mouth  of  Clinton  Eiver  was  made  and  report  submitted  and 
printed,  forming  Appendix  G  G,  annual  report  of  1880,  and  by  the  act 
of  March  3, 1881,  $8,000  was  appropriated  for  continuing  this  improve- 
ment. 

It  has  been  decided  to  apply  this  money  to  dredging  a  cut  8  feet  deep 
and  60  feet  wide  at  the  entrance  of  the  river. 

The  oflftcer  in  charge  estimates  that  $25,000  can  be  profitably  ex- 
pended during  the  next  fiscal  year,  and  that  amount,  he  reports,  will 
complete  the  improvement. 

Amount  appropriated  by  act  approved  March  3^  1881 $8,000  00 

July  1,  1881,  amount  avaUable 8,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 

(See  Appendix  1 1  21.) 

22.  Saint  Glair  Flats  Ship  Canal,  Michigan. — This  canal  was  projected 
in  1866,  the  object  being  to  afford  a  straight  channel  300  feet  wide  in 
the  clear  and  13  feet  deep,  and  modified  in  1874  so  as  to  make  the  canal 
200  feet  wide  with  a  depth  of  16  feet,  and  the  amount  expended  to  June 
30, 1880 — $588,987.62— has  resulted  in  securing  a  channel  of  this  width 
and  depth. 

The  amount  expended  in  repairs  during  the  year  ending  June  30, 
1881,  is  $2,556.47. 

July  1,  1880,  amount  available $2,623  94 

July  1,  1881,  amount  expended  during  fiscal  year^  exclusive  of  outstanding 

Uabilities  July  1,  1880 2,556  47 

July  1,  1881,  amount  available 67  47 

(See  Appendix  1 1  22.) 

EXAMINATIONS  AND   SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Major  Harwood  has  submitted  reports  upon  the  following  ex- 
aminations and  surveys  which  have  been  submitted  to  Congress : 
*  1.  Chrand  River,  heloic  Orand  Rapids,  Michigan.    Printed  in  Senate 
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Ex.  Doc  50,  Forty-sixth  Congress,  third  session.  (See,  also.  Appendix 
1 1 10.) 

2.  Swan  Creeky  Lake  Saint  Clair j  Michigan.  Printed  in  House  Ex. 
Doc  79,  Forty-sixth  Congress,  third  session.  (See,  also.  Appendix  1 1 23.) 

3,  Empire  Bay^  Leelenaw  County^  Michigan.  Printed  in  Hoase  Ex. 
Doc.  79,  Forty-sixth  Congress,  third  session.     (See,  also.  Appendix  1 1 

3i) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  is  charged  with  and  is  now  engaged  upon  examina- 
tion and  survey /or  harbor  at  Caseville,  Saginaw  Bay.  Lake  Huron j  the 
results  of  which  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  SAINT  MART'S  RIVER;  ENLARGEMENT  OF  AND 
OPERATING  SAINT  MARY'S  FALLS  CANAL,  MICHIGAN — CONSTRUC- 
TION OF  HARBOR  OF  REFUGE  ON  LAKE  HURON — ^LMPROVEMENT 
OP  DETROIT  RIVER. 

Officer  in  charge,  Maj.  G.  Weitzel,  Corps  of  Engineers,  with  Capt  B. 
D.  Greene,  Corps  of  Engineers,  under  his  immediate  orders  until  Feb- 
ruary 26,  1881. 

1.  Saint  Mary's  River  and  Saint  Mary^s  Falls  Canal,  Michigan. — A  depth 
of  about  11  feet  6  inches  could  be  carried  through  the  channel  between 
Lakes  Superior  and  Huron,  when  the  government  began  its  improve- 
ment in  1870.  The  canal  had  a  depth  of  12  feet  at  the  ordinary  stage. 
Its  sides  were  slopes  paved  witli  rough  stone.  Its  width  at  bottom 
wag  62  feet,  and  at  the  water  surface  100  feet.  The  originally  adopted 
project  was  to  deepen  the  canal  to  admit  a  draught  of  vessels  at  ordi- 
nary stages  of  16  feet ;  to  widen  the  canal  and  substitute  nearly  vertical 
timber  crib  revetment  on  the  sides  for  the  rough  stone  slopes ;  to  con- 
struct a  new  lock  with  a  single  lift  of  18  feet  and  a  capacity  of  515  by  80 
feet  for  a  draught  of  17  feet ;  to  build  a  branch  canal  from  this  new  lock 
to  the  river  below  and  the  enlarged  canal  above;  to  excavate  a  large 
basin  for  supplying  lockage  water  at  the  head  of  the  old  and  new  locks, 
and  to  construct  a  guard-gate  at  the  head  of  the  former.  The  straight- 
ening of  the  south  bank  of  the  canal  at  its  head  and  constructing  a 
new,  larger,  and  improved  movable  dam,  to  serve  the  purpose  of  guard- 
gates,  near  the  head,  were  the  two  most  important  additions  to  the 
original  project. 

The  original  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  and  consisted  in  deepening  the  present  navigable  channel  to  IG 
feet  at  every  place  except  East  Neebish,  which  it  was  believed  the  Cana- 
dian Government  would  improve. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1880,  was  $1,797,514.80. 

Its  availability  or  adaptability  for  the  purposes  of  navigation  and 
commerce  were  no  better  nor  greater  than  when  the  work  was  first 
begun,  excepting  that  the  prism  of  the  canal  was  wider  and  deeper  and 
eoQld  be  more  easily  entered  and  navigated. 

The  sum  expended  on  the  work  during  the  year  ending  June  30, 

1881,  was  $322,154.79. 

With  the  amount  appropriated  for  the  fiscal  year  ending  June  30, 

1882,  it  is  intended  to  complete  the  work  according  to  its  original  and 
modified  project.  This,  however,  does  not  include  the  East  Neebish. 
Aiiother  appropriation  must  be  made  Ibr  this  portion  of  the  river,  but 
the  amount  cannot  be  stated  until  after  the  contemplated  survey  has 
been  made,  and  the  results  reported. 
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July  1, 1880,  amount  available $457,485  20 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

1607,485  20 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 ,    328,154  79 

July  1,  1881,  amount  available 285,330  41 

(See  Appendix  J  J  1.) 

Operating  Saint  Mary^s  Falls  Canal,  Michigan. — In  consequence  of 
legislation  by  Congress  in  the  river  and  harbor  act  of  Jane  14, 183Q, 
and  the  act  passed  by  the  legislature  of  Michigan,  approved  March  3^ 
1881,  the  canal  was  actually  transferred  to  the  government  on  June  9, 
1881.  During  the  past  year  it  was  open  for  navigation  only  198  days* 
It  was  closed  as  early  as  November  15, 1880,  for  the  season,  in  order  to 
enable  a  dam  to  be  placed  across  its  head,  so  that  the  water  might  be 
drawn  oflf  for  the  winter's  work ;  3,304  vessels,  with  a  registered  tonnage 
of  1,802,671  tons,  carrying  1,258,468  tons  of  fireight  and  19,971  passen- 
gers, passed  through.  The  staple  articles  which  were  carried  by  these 
vessels  were  195,448  tons  of  coal.  21,189  tons  of  copper,  525,060  barrels 
of  flour,  3,901,332  bushels  of  grain,  653,518  tons  of  iron  ore,  53,935  tons 
of  manufactured  iron,  41,357,000  feet,  b.  m.,  of  lumber,  and  58,517  bar- 
rels of  salt. 

The  expense  of  operating  it  during  the  period  from  June  9  to  June 
30,  1881,  inclusive,  was  $1,306.51. 

The  river  and  harbor  act  of  March  3,  1881,  provides  that  hereafter^ 
for  the  purpose  of  operating  and  keeping  this  canal  in  repair,  the  Secre- 
tary of  War  is  authorized  to  draw  his  requisition  on  the  Secretary  of  the 
Treasury  from  tim^  to  time. 

(See  Appendix  J  J  1.) 

2.  Harbor  of  Refuge,  Sand  Beach,  Lake  Huron,  Michigan. — The  present 
project  for  the  construction  of  this  harbor  was  adopted  in  1873.  Its 
object  is  to  furnish  a  harbor  of  refage  to  the  vessels  engaged  in  the 
commerce  of  the  northern  and  northwestern  lakes  when  caught  by 
heavy  weather  near  the  dangerous  Point  Aux  Barques.  Before  the 
year  1876,  whenever  vessels  were  so  caught  they  were  compelled  to  run 
back  a  distance  of  60  mil^s  and  take  re&ge  in  Saint  Clair  Eiver. 

The  amount  expended  to  June  30,  1880,  is  $614,070.13. 

At  the  close  of  the  fiscal  year  ending  June  30, 1881, 4,880  feet  of  break- 
water had  been  completed  and  650  feet  partially  completed. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $100,000,  and  this  amount,  if  appropriated,  will  be  ex- 
pended in  completing  the  substructure  of  the  lake  arm  and  the  south 
shore  arm  of  the  breakwater,  as  well  as  in  dredging  inside  of  the  harbor. 

The  amount  required  for  the  entire  completion  of  the  work  according 
to  the  modified  project  is  $200,000. 

The  total  number  of  vessels  which  were  driven  to  take  refuge  in  this 
incomplete  harbor  in  the  eight  months  of  navigation  during  last  year 
was  1,018,  of  which  115  were  passenger  vessels. 

July  1,  1880,  amount  available $160,929  87 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

1210,929  87 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 97,481  92 

July  1,  1881,  amount  available 113,447  95 
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Amount  (estimated)  required  for  completion  of  existing  project ^200, 000  OO 

AmooQt  tuat  can  be  prontably  expended  in  fiscal  year  ending  Jane  30, 1883 .     100, 000  OO 

(See  Appendix  J  J  2.) 

3.  Detroit  River. — ^The  original  condition  of  the  navigable  channel  at 
Lime  Bain  Crossing  was  such  that  vessels  drawing  13  feet  of  water  could 
often  harely  pass.  A  ridge  of  limestone  lies  entirely  across  the  bed  of  the 
riTer,  and  over  the  top  of  this  ridge  are  scattered  boulders  of  all  sizes 
and  in  large  quantities.  The  object  of  this  improvement  is  to  make  a 
cat  through  this  ridge  along  the  main  channel  to  a  width  of  300  feet,  in 
which  cut  there  shall  be  a  depth  of  20  feet  in  ordinary  low-water  stages. 
The  originally  adopted  project  was  to  make  this  cut.  No  amendments 
have  b^  made  in  it  except  to  change  the  direction  of  the  lower  half 
of  it  slightly.  The  amount  expended  on  this  work  to  June  30, 1880,  waa 
»99,817.45. 

The  amount  expended  during  the  last  fiscal  year  was  $79,967.77.  The^ 
only  benefit  resulting  from  this  has  been  to  bring  the  cut  nearer  its  com- 
pletion. It  is  only  then  that  any  benefit  from  the  work  will  result.  In- 
ddentally  during  the  past  year  a  better  temporary  channel  has  been 
created.  The  amount  that  can  be  profitably  expended  during  the  fisc^ 
year  ending  June  30, 1883,  is  $186,000,  and  should  this  sum  be  appro- 
priated, it  is  expected  that  the  improvement  will  be  completed. 

The  amount  of  benefit  that  will  arise  from  this  work  is  that  it  will 
prevent  the  present  loss  by  detention  and  allow  the  great  number  of 
40,000  vessels  which  pass  this  point  annually  to  load  to  a  deeper  draughty 
and  will  thus,  in  the  judgment  of  the  officer  in  charge,  lower  the  rate  or 
&eight«  sufficiently  to  pay  for  the  whole  work  in  two  good  seasons.  The 
totsd  estimated  amount  required  to  complete  the  work  is  $186,000. 

jQlyl,  1880,  amount  avaUable $125,182  55 

Amcnuit  appropriated  by  act  approved  March  3, 1881 50, 000  00 

■■ $175, 182  5S 

Jolj  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilitiee  July  1, 1880 79,967  77 

July  1,  1881,  amount  available 95,214  78 

Amoant  (eetimated)  required  for  completion  of  existing  project $186, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     186, 000  OO 

(See  Appendix  J  J  3.) 

MPROVEMENT  OF  HABBOES  ON  LAKE  EBTE,  WEST   OF  DUNKIEK* 

Officer  in  charge,  Maj.  John  M.  Wilson,  Corps  of  Engineers,  with 
Capt  M.  B.  Adams,  Corps  of  Engineers,  under  his  immediate  orders. 

L  Monroe  Harbor^  Michigan. — ^The  original  project  for  the  improve- 
Bttit  of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
fDDriderable  importance,  and  when  the  navigable  waters  of  the  river 
Baisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals* 
Tlu8  project  provided  for  cutting  a  canal  between  the  river  and  the  lake,. 
4,000  feet  long  and  100  feet  wide,  through  the  peninsula  called  "Eiver 
Raism  Point,"  and  protecting  the  entrance  into  the  lake  by  parallel  piers 
^  feet  long  and  20  feet  wide,  running  out  to  a  depth  of  10  feet  inta 
the  lake ;  the  object  was  to  afford  a  channel  of  entrance  of  navigable 
iridth  and  not  less  than  10  feet  in  depth. 

WcH^k  was  commenced  in  1835,  and  has  been  continued  from  time  to 
time  since  that  date,  and  at  the  close  of  the  present  fiscal  year  there  was^ 
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a  good  channel  with  a  depth  of  10  feet  up  to  a  point  just  below  the  docks 
at  Monroe,  which  is  quite  equal  to  that  which  was  originally  projected, 
and  sufficient  for  the  present  commerce  of  the  port. 

During  the  present  fiscal  year,  operations  have  been  confined  to  such 
repairs  of  piers  as  were  absolutely  necessary.  During  the  present  sea- 
son it  is  proposed  to  repair  and  strengthen  1,500  linear  feet,  and  to 
rebuild  60O  linear  feet  of  the  revetment  of  the  United  States  canal. 

The  amount  expended  up  to  the  close  of  the  present  fiscal  year  is 
$209,837.46,  and  has  resulted  in  securiug  a  navigable  channel  with  a 
depth  of  not  less  than  10  feet  up  to  the  point  where  the  rock  crops  out 
just  below  the  docks  at  Monroe. 

The  sum  of  $2,000,  which  is  required  to  complete  the  present  project, 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1883, 
and  if  appropriated  will  be  applied  to  finishing  the  repairs  of  the  piers 
and  of  the  revetment  of  the  United  States  canal. 

July  1,  1880,  amount  available $2,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 1,000  00 

$3,000  00 

July  1,  1881,  amount  expended  during  ^cal  year,  exclusive  of  outstanding 

liabUities  July  1,  1880 322  19 

July  1,  1881,  amount  available 2,t>77  81 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1P83.    2, 000  00 

(See  Appendix  K  K  1.) 

2.  Toledo  Harbor^  Ohio. — When  operations  were  commenced  for  the 
improvement  of  this  harbor  in  1866,  the  channel  through  the  bay  was 
narrow  and  intricate,  presenting  a  depth  of  only  11  feet. 

The  original  project  provided  for  widening  the  channel  to  200  feet  with 
a  depth  of  12  feet,  and  this  was  amended  from  time  to  time  until  the 
adoption  of  the  present  project,  which  provides  for  a  channel  250  feet 
wide  at  the  surface  and  200  feet  at  the  bottom,  with  a  depth  of  16  feet 
at  low- water. 

In  1868  there  was  a  channel  100  feet  wide  and  12  feet  deep,  and  by  1875 
this  depth  had  been  increased  to  14  feet ;  by  1879  the  width  had  been 
increased  to  nearly  200  feet  with  a  depth  of  from  13  to  15  feet,  and  at 
the  close  of  the  fiscal  year  ending  June  30, 1880,  there  was  a  channel 
200  feet  wide  with  a  depth  of  from  14  to  16  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$557,842.19  had  been  expended  upon  the  work.  During  the  fiscal  year 
ending  June  30, 1881,  the  sum  of  $35,918.17  was  expended ;  the  channel 
was  widened  to  200  feet  and  deepened  to  16  feet  on  the  various  ranges 
and  widened  to  350  feet  at  the  angles,  as  far  as  the  Turtle  Island  Range, 
172,013  cubic  yards  of  mud,  sand,  &c.,  having  been  removed. 

At  the  close  of  the  fiscal  year  1881  there  was  a  good  channel  200  feet 
wide  between  Toledo  and  the  lake,  with  a  depth  of  from  14.7  to  17  feet, 
except  at  a  few  minor  points  where  occasional  lumps  had  been  left  in 
dredging. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1883,  and  if  appropriated  will  be  applied  to  widening 
and  deepening  4;he  channel  between  Toledo  and  the  depth  of  16  feet  at 
low- water  in  the  lake,  which  will  render  it  navigable  at  all  times  for  the 
larger  class  of  vessels. 

The  sum  of  $130,000«is  required  for  the  completion  of  the  project. 
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Jnly  1, 1880,  amount  available $36,863  31 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

$76,863  31 

July  1, 1881,  amonnt  exjiended  dnring  fiscal  year,  exclusive  of 

oatstanding  liabilities  July  1.  1880 35,918  17 

July  1, 1881,  outstanding  liabilities 68  40 

35,986  57 

Jttly  1, 1881,  amount  available.... 40,876  74 

Amoant  (estimated)  required  for  completion  of  existing  project 130, 000  00 

AmooDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 

(See  Appendix  K  K  2.) 

3.  Port  Clinton  Harbor,  Ohio. — The  first  survey  of  this  harbor  under 
the  general  government  was  made  in  1867,  but  no  action  was  taken  upon 
it  Under  the  act  of  July  11, 1870,  a  new  survey  was  made,  which  showed 
a  narrow,  intricate  channel  at  the  mouth  of  the  Portage  Eiver,  with  a 
depth  of  about  5  feet;  the  original  project  based  upon  this  survey  pro- 
vided for  cutting  a  new  channel  8  feet  deep  through  the  outer  bar  and 
oonstnu^ting  piers  firom  the  shore  lakeward  to  the  necessary  depth.  Ef- 
forta  were  made  during  tihe  years  1872, 1873,  and  1874  to  obtain  a  chan- 
nel 8  feet  deep  without  building  the  piers,  but  that  depth  could  not  be 
maintained. 

The  present  project,  Mopted  in  1875,  consists  of  a  pile  revetment  run- 
ning from  the  north  shore  of  the  Portage  Eiver,  opposite  the  town,  about 
1,000  feet  out  into  the  lake,  in  a  direction  north  57°  east,  and  then  inclin- 
ing towards  the  north ;  a  pile  pier  about  1,200  feet  long  extends  to  the 
depth  of  10  feet  in  the  lake ;  parallel  to  this  and  200  feet  from  it,  an  east 
pier  2,400  feet  long  will  run  out  from  the  south  shore  of  the  river.  It  is 
expected  that  a  ftdl  depth  of  9  fbet  can  be  maintained  by  confining  the 
waters  of  the  Portage  Biver  between  these  piers. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880.  the  sum  of 
(21,172.45  had  been  expended:  1,000  linear  feet  of  tiie  pile  revetment 
nmning  frx>m  the  north  shore  had  been  completed,  and  work  was  well 
advanc^  upon  300  feet  of  the  pile  pier ;  800  feet  of  the  east  pile  revet- 
ment had  been  completed,  and  work  was  well  advanced  upon  300  feet 
more.    The  depth  at  the  entrance  to  the  harbor  was  about  4  feet. 

The  sum  of  $13,274.67  was  expended  during  the  fiscal  year  ending 
Jnne  30, 1881;  450  feet  of  the  west  pile  pier  was  completed,  and  the 
work  upon  120  additional  feet  well  advanced ;  954  feet  of  the  east  pile 
revetment  was  completed  and  the  work  upon  250  additional  feet  well 
advanced ;  the  depth  in  the  channel  has  increased  so  that  instead  of  4 
feet  at  the  entrance,  as  in  June,  1880,  there  was  from  7 J  to  10  feet  on 
Jane  30,  1881.  Although  the  original  estimate  for  this  work  was 
1122,000,  it  is  thought  that  the  harbor  as  projected  can  be  finished  for 
(85,000;  $40,000  has  already  been  appropriated,  and  $45,000  will  be 
required  to  complete  the  project.  The  sum  of  $20,000  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30, 1883,  in  extending  the 
piers  out  to  a  depth  of  10  feet  in  the  lake. 

J»1t  1, 1880,  amount  avaihfcble fl3,827  55 

AoMMint  appropriated  by  act  approved  March  8,  1681 5, 000  00 

f  18, 827  55 

Joly  1, 1881,  amount  expended  dnring  fiscal  year,  exclusive  of 

ootetanding  Habilitiee  July  1,  1880 10,757  49 

Joly  1, 1881,  outstandmg liabilities 2,517  18 

13,274  67 

July  1,1881,  amount  available 5,552  88 

20b 
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Amount  (estimated)  required  for  completion  of  existing  project $45  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 

(See  Appendix  K  K  3.) 

4.  Sandusky  City  Harbor y  Ohio, — The  original  survey  of  this  harbor  by 
the  general  government  was  made  in  1826,  but  no  approp  nation  was 
made  until  1844.  In  the  latter  year  the  depth  on  the  outer  bar  was  10 
feet,  and  the  greatest  depth  in  the  bay  was  about  12  feet.  There  was 
an  extensive  breach  in  the  peninsula  which  protects  the  harbor  on  the 
north  and  northwest,  and  the  original  project  provided  for  closing  this 
breach  by  crib-work  and  deepening-  the  channel  through  the  outer  bar 
to  12  feet. 

The  appropriations  made  in  1844  and  1852  were  devoted  to  closing 
the  breach  in  the  peninsula,  but  the  failure  of  further  appropriations 
left  the  work  unfinished,  and  in  1864,  when  operations  were  renewed, 
the  old  work  was  found  to  have  been  destroyed. 

In  1864  a  project  was  submitted  for  opening  a  channel  400  feet  wide 
and  12  feet  deep  through  the  outer  bar,  and  this  has  been  amended 
from  time  to  time  untU  the  present,  when  the  project  calls  for  a 'channel 
through  the  outer  bar  and  through  the  bay  up  to  within  60  feet  of  the 
line  of  docks  and  then  parallel  to  the  docks,  the  portion  through  the 
bar  and  bay  to  be  200  feet  wide  and  that  parallel  to  the  docks  100  feet 
wide,  the  whole  to  be  16  feet  deep.  In  1869  the  channel  through  the 
outer  bar  was  240  feet  wide  and  12  feet  deep ;  in  1872  the  depth  was 
increased  to  13  feet  and  work  was  commenced  upon  the  channel  within 
the  bay;  in  1875  there  was  a  channel  100  feet  wide,  and  about  15  feet 
deep  through  the  outer  bar  and  one  about  160  feet  wide  and  from  13  to 
15  feet  deep  within  the  bay  up  to  a  point  IJ  miles  from  the  line  of  docks 
at  Sandusky  City ;  in  1879  there  was  a  channel  through  the  outer  bar 
100  feet  wide  and  about  16  feet  deep,  and  through  the  bay  to  within 
about  400  feet  of  the  line  of  docks  with  a  width  of  100  to  200  feet  and 
depth  of  16  feet. 

With  the  exception  of  some  slight  filling  on  the  outer  bar,  the  condi- 
tion of  the  channel  on  June  30, 1880,  was  about  the  same  as  in  1879. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$212,680  had  been  expended  upon  this  harbor  5  during  the  fiscal  year 
ending  June  30, 1881,  the  sum  of  $11,628.84  was  expended;  48,656  cubic 
yards  of  mud,  sand,  &c.,  have  been  removed;  the  channel  through  the 
outer  bar  has  been  deepened  and  widened,  and  that  through  the  bay 
deepened,  widened,  straightened,  and  extended  up  to  a  point  about  100 
feet  frojn  the  line  of  docks. 

During  the  present  season  it  is  proposed  to  continue  work  deepening^ 
and  widening  the  channel  between  deep  water  in  the  lake  and  the  docks 
at  Sandusky  City. 

The  sum  of  $^,000  is  required  for  the  completion  of  the  present  proj- 
ect, of  which  amount  $20,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1883,  and  if  available  will  be  applied  to 
deepening  and  widening  the  channel  leading  up  to  and  that  paraUel 
with  the  line  of  docks. 

July  1,  1880,  amount  available $12,500  00 

Amount  appropriated  by  act  approved  March  3/ 1881 10, 000  00 

$22,500  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 11,528  S4 

July  1, 1881,  amount  available 10,971  16 
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Amoont  (estinuited)  reqaired  for  completion  of  existing  project $40, 000  0 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  Jane  30;  1883 .    20, 000  00 

(See  Appendix  K  K  4.) 

5.  Sandmky  River ^  Ohio. — ^During  the  years  1867  and  1872,  the  sum 
of  $30,000  was  expended  in  opening  a  na\igable  channel,  with  a  depth 
of  8  feet,  from  Sandusky  B9,y  to  Fremont,  a  distance  of  17  miles;  since 
1872  the  cuts  made  through  the  various  bars  at  that  time  have  filled  up. 

In  August,  1880,  a  survey  was  made  which  showed  a  least  depth  of  6 
feet  on  the  outer  bar,  and  that  the  channel  through  the  various  bars  in 
the  river  was  very  narrow  and  presented  in  many  places  a  depth  of  only 
from  5  to  7  feet.  A  project  was  submitted  for  opening  a  channel  100 
feet  wide  and  9  feet  deep  between  the  town  of  Fremont  and  the  9-foot 
curve  in  the  bay,  at  an  estimated  cost  of  $44,000. 

Daring  the  fiscal  year  the  sum  of  $9,992.36  has  been  expended :  a  sur- 
vey of  the  river  has  been  made,  and  44.9764  cubic  yards  of  mud,  sand. 
silt,  &c.,  have  been  removed;  a  channel  about  70  feet  wide  and  9 J  feet 
deep  has  been  opened  through  the  various  bars  in  the  river  i)roper,  and 
one  50  feet  wide,  9^  feet  deep,  and  about  1  mile  long,  has  been  dredged 
tlirough  the  outer  bar  to  the  depth  of  8^  feet  in  Sandusky  Bay.  I 

During  the  present  season  it  is  proposed  to  continue  operations  deep- 
ening and  widening  the  channel  through  the  outer  bar. 

The  estimated  amount  required  for  the  completion  of  the  present  proj  • 
ect  is  $26,500;  of  this  sum,  $10,000  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1883,  and  if  appropriated  will  be  applied 
to  continuing  the  work  of  deepening  and  widening  the  channel  through 
the  outer  bar. 

July  1, 1880,  amonnt  avilable $10,000  00 

Amoont  appropriated  by  act  approved  March  3,  1881 7, 500  00 

$17,500  00 

Jolr  1, 1881,  amount  expended  during  fiscal  year,  exclosive  of  outstanding 
liabilities  July  1,  1880 9,992  36 

July  1, 1881,  amount  available 7,507  64 

Amoont  (estimated)  required  for  completion  of  existing  project 26, 500  00 

Amoont  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1883 .     10, 000  00 

(See  Appendix  K  K  6.) 

6.  Huron  Harbor,  Ohio. — The  present  project  for  the  improvement  of 
this  harbor  consists  of  parallel  piers,  140  feet  apart,  running  out  into  the 
lake;  it  was  adopted  in  1826  and  modified  in  1871,  the  object  being  to 
afford  a  channel  of  entrance  of  navigable  width  and  of  not  less  than  14  feet 
in  depth.  When  work  was  commenced,  in  1827,  there  was  a  bar  at  the 
month  of  the  river,  dry  at  low-water.  In  1828  a  depth  of  at  least  6  feet 
▼as  obtained  in  the  channel;  by  the  close  of  1829  vessels  drawing  7  feet 
were  able  to  enter  the  harbor,  and  in  1839  the  channel  was  130  feet  wide. 
at  itB  narrowest  part  with  a  depth  of  not  less  than  9^  feet  In  1844  this 
d^th  was  found  to  have  been  maintained,  but  in  1852,  as  very  little 
work  had  been  done  for  fourteen  years,  the  piers  were  found  to  be  dilapi- 
dated and  the  channel  to  have  shoaled. 

In  1866  a  depth  of  11  fe^t  was  reported  at  the  entrance,  and  by  1872 
tbia  depth  had  been  increased  to  14  feet. 

At  the  close  of  the  fiscal  year  there  was  a  good  wide  channel  through 
tiie  outer  bar  with  a  least  depth  of  14J  feet  at  low-water,  and  between 
the  piers  with  a  depth  of  from  14^  to  17  feet. 

During  the  fiscal  year  a  breakwater  was  built  at  the  inner  end  of  the 
▼eat  pier,  to  prevent  the  lake  from  breaking  through  into  the  river, 
^  the  piers  were  repaired  where  necessary. 
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The  amount  expended  to  June  30, 1881,  was  $100,178.80,  and  has  re- 
suited  in  securing  a  good  wide  channel  with  a  least  depth  of  14^  feety 
where  originally  there  was  a  sand-bar  dry  at  low-water. 

The  appropriation  of  $8,000  asked  for  is  to  be  applied  to  renewing 
the  superstructure  upon  part  of  the  west  pier. 

The  estimated  cost  of  renewing  the  entire  superstructure  of  the  piers  is 
$22,000. 

July  1, 1880i  amoant  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6,000  00 

Jaly  1, 1881,  amoant  expended  daring  fiscal  year,  exclosive  of  ontstanding 

Uabilities  July  1,  1880 1,905  09 

July  1, 1881,  amoant  available 4,994  91 

Amount  (estimated)  required  for  completion  of  existing  project 22, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      8, 000  00 

(See  Appendix  K  K  6.) 

7.  Vermillion  Harbor  j  Ohio. — Operations  were  commenced  at  this  har- 
bor in  1826,  when  the  mouth  of  the  VemiiDion  Kiver  was  closed  by  a 
sand-bar,  upon  which  there  was  a  depth  of  less  than  2  feet  water. 

The  original  project  consisted  of  parallel  piers  running  out  to  the  depth 
of  12  feet  water  in  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
order  to  secure  a  depth  of  10  feet  water;  this  project  has  been  amended 
from  time  to  time  by  prolonging  the  piers,  and  at  present  the  depth  pro- 
posed is  14  feet. 

In  1838  there  was  a  channel  50  feet  wide  and  6  feet  deep  at  the  entrance. 
No  appropriations  were  made  between  the  years  1838  and  1866,  but  in 
1854  tiiere  was  a  depth  of  8  feet  in  the  channel.  In  1865  the  piers 
were  dilapidated  and  the  depth  at  the  entrance  only  7  feet ;  in  1872 
there  was  a  channel  50  feet  wide  and  11  feet  deep,  and  in  1878  this  was 
increased  to  70  feet  in  width  and  about  12  feet  in  depth ;  at  the  close  of 
the  fiscal  year  ending  June  30, 1880,  the  channel  had  shoaled  somewhat, 
but  there  was  a  least  depth  of  about  11  feet  between  the  lake  and  the 
inner  end  of  the  piers. 

The  amount  expended  up  to  June  30, 1880,  was  $107,942.32. 

The  sum  of  $3,082.08  was  expended  during  the  fiscal  year  ending  June 
30, 1881. 

During  the  fiscal  year  a  cut  has  been  dredged  from  the  lake  up  into 
the  river,  26  feet  wide  and  14  feet  deep,  except  at  two  points  where  solid 
rock  was  encountered  at  13  feet. 

The  repairs  of  the  east  pier,  which  was  seriously  damaged  by  the 
freshet  in  February,  1881,  were  commenced  in  June  and  weU  advanced 
at  the  close  of  the  year. 

The  heavy  gales  in  the  fall  of  1880  filled  up  the  cut  through  the  outer 
bar  so  that  at  present  there  is  a  depth  of  only  from  llj  to  13  feet  on  that 
bar  and  from  13  to  17  feet  in  the  middle  of  the  channel  between  the  piers. 

The  amount  estimated  for  the  completion  of  the  present  project  is 
$15,000 ;  the  whole  of  this  sum  can  be  profitably  expended  in  blasting 
and  dredging  rock,  shale,  and  sand  during  the  fiscal  year  ending  June 
30,  1883. 

July  1, 1880,  amount  available $2,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 r 2, 000  00 

$4,000  OD 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 3,082  06 

July  1, 1881^  amount  available ^ » 917  92 
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Amoant  (estimAted)  reanired  for  completion  of  existing  project ....•  $15, 000  00 

AiDonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883 .    15, 000  00 

(See  Appendix  E  E  7.) 

8.  Mouth  of  Black  River,  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers  200  feet  apart  running  oat 
to  a  depth  of  16  feet  in  the  lake ;  it  was  adopted  in  1828,  modified  so  as 
to  gain  increased  depth  in  1873,  and  again  in  1880,  the  object  being  to 
afford  a  channd  of  entrance  of  navigable  width  and  not  less  than  16 
feet  in  depth.  When  work  was  commenced  in  1828  there  was  a  depth 
<tf  only  3  feet  at  the  entrance ;  by  1833  there  was  a  channel  with  a  least 
depth  of  7^  feet  and  in  1839  there  was  a  depth  of  9^  feet,  which  increased 
to  14  feet  as  the  lake  was  approached. 

Bat  one  small  appropiation  of  $5,000  was  made  between  the  years  1838 
and  1865,  and  in  t^e  latter  year  the  piers  were  found  to  be  in  a  dilapi- 
dated condition,  but  a  narrow  channel  stiU  remained  near  the  west  pier 
with  a  depth  of  from  7  to  10  feet ;  its  width  and  depth  were  gradually 
increased  and  in  1871  there  was  a  depth  of  12  feet,  in  1874  of  14  feet, 
and  at  the  close  of  the  fiscal  year  there  waa  a  good  wide  channel  with 
a  depth  of  15  feet  from  the  lake  up  into  the  river.  During  the  fijscal 
year  operations  have  been  confined  to  such  minor  repairs  of  the  piers  as 
from  time  to  time  became  necessary. 

The  amount  expended  to  June  30, 1881,  is  $175,208.99,  and  has  resulted 
in  securing  a  good  wide  channel  with  a  depth  or  not  less  than  15  feet 

The  appropriation  of  $20,000  asked  for  is  to  be  applied  to  prolonging 
the  piers  in  order  to  gain  a  depth  of  16  feet  at  the  entrance  to  the 
harbor. 

Jnlyl,  1880,  amount  available $1,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

•  $8,000  00 

July  1, 18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 70  26 

July  1, 1881,  amount  available 7,929  74 

AiDonnt  (estimated)  required  for  completion  of  existing  project 35, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    20, 000  00 

(See  Appendix  K  K  8.) 

9.  Roohf  River,  Ohio. — ^The  project  for  this  harbor  was  adopted  in 
1871,  the  object  being  to  afford  a  channel  of  entrance  100  feet  wide  and 
from  6  to  12  feet  deep;  it  required  the  construction  of  a  pier  500  feet 
long  and  a  large  amount  of  excavation. 

The  pier  as  projected  was  constructed,  but  only  a  small  amount  of 
excavation  was  done,  and  no  further  appropriations  for  continuingthe 
work  were  made  after  March  3, 1875. 

By  the  act  of  June  14,  1880,  an  appropriation  of  $4,000  was  made 
fiM"  repairs,  and  during  the  past  fiscal  year  the  pier  has  been  thoroughly 
icpahned  and  is  now  in  excellent  condition. 

Xo  further  appropriation  is  asked  for. 

Jttly  1,  1880,  amount  available HOOO  00 

Joly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
lUbiUtiee  July  1,  1880 ^ 2,407  99 

Jnlyl,  1881,  amount  available 1,592  01 

(See  Appendix  K  K  9.) 

10.  Cleveland  Harbor,  Ohio. — The  present  project  for  the  improvement 
of  the  mouth  of  the  Cuyahoga  Eiver  was  adopted  in  18.*^5,  and  has  been 


310         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY 

• 

amended  from  time  to  time  in  order  to  gain  increased  depth ;  it  consists 
of  parallel  piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet 
in  the  lake.  When  operations  were  commenced  in  1825,  there  was  a 
long,  low,  sand-bar  where  the  river  now  empties  into  Lake  Erie,  and 
the  entrance  was  through  a  narrow,  intricate  channel,  with  a  depth  of 
about  3  feet;  in  1828  there  was  a  channel  through  the  sand-bar  with  a 
depth  of  6  feet;  in  1833  there  was  a  depth  of  11  feet,  and  in  1839,  when 
work  was  suspended,  there  was  a  good  channel  with  a  depth  sufficient 
for  the  largest  vessels  navigating  t^e  lakes  to  enter  at  all  times. 

This  depth  was  found  to  be  maintained  in  1844  and  1852.  In  1804 
the  piers  were  in  a  dilapidated  condition,  but  the  channel  still  presented 
a  depth  sufficient  to  admit  vessels  drawing  11  feet;  in  1871  the  depth 
was  increased  to  16  feet;  at  the  close  of  the  fiscal  year  ending  June  30, 
1880,  there  was  a  good  wide  channel  between  the  piers  with  a  depth  of 
from  16  to  18  feet,  and  through  the  outer  bar  with  a  depth  of  &om  17 
to  19  feet;  at  the  close  of  the  fiscal  year  ending  June  30, 1881,  there 
was  still  an  excellent  channel;  some  slight  shoaling  had  occurred,  but 
there  was  still  a  depth  of  from  16  to  20  feet.  The  total  amount  ex- 
pended up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  at  the 
mouth  of  the  river  was  $350,000.  No  work,  other  than  some  minor 
repairs  to  piers,  has  been  done  during  the  fiscal  year.  During  the  present 
season  it  is  proposed  to  construct  a  pile  protection  upon  the  line  of  the 
channel  face  of  the  west  pier,  across  the  wider  part  of  the  channel,  to 
prevent  vessels  from  running  on  the  debris  of  the  old  work  built  previ- 
ous to  1850;  also  to  make  such  repairs  to  the  piers  as  may  be  necessary. 

The  new  breakwater. — The  present  project  for  a  harbor  of  refuge  pro- 
vides for  an  outer  breakwater  starting  from  the  lake  shore  about  700 
feet  west  of  the  upper  end  of  the  old  river  bed. 

This  breakwater  runs^out  in  a  direction  about  due  north  a  distance  of 
3,130  feet  to  a  depth  of  28  feet  water ;  the  angle  is  then  turned  and  it 
runs  for  about  4,000  feet  nearly  parallel  to  the  shore  in  a  depth  of  from 
28  to  30  feet  water.  The  entrance  to  the  harbor  on  the  east  side  will  be 
protected  by  prolonging  one  of  thie  piers  at  the  mouth  of  the  river  from 
1,000  to  1,500  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1880,  the  sum  of 
$200,858.44  had  been  expended  on  the  work ;  2,550  linear  feet  of  the 
arm  running  from  the  shore  had  been  entirely  completed,  and  300  feet 
of  crib-'work  in  addition  had  been  sunk. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $69,195.36  was 
expended,  and  at  the  close  of  the  year  3,300  feet  of  the  breakwater  was 
completed  and  300  feet  of  crib- work  in  addition  was  sunk. 

During  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $300,000  can 
be  profitably  expended,  and,  if  available,  will  be  applied  to  completing 
the  lake  arm  of  the  breakwater. 

During  the  present  season  work  will  be  continued,  extending  the 
breakwater. 

The  original  estimate  for  this  work  was  $1,800,000.  The  engineer  in 
charge  reports  that,  unless  some  unforeseen  contingency  arises,  he  hopes 
to  build  it  for  $1,200,000,  or  two-thirds  of  the  original  estimate. 

Up  to  the  close  of  the  fiscal  year  $625,000  has  been  appropriated, 
leaving  to  be  appropriated,  under  the  revised  estimate,  for  completing 
the  work  the  sum  of  $575,000. 

When  finished,  the  harbor  will  present  an  outer  dock-line  in  12  feet 
water  1  mile  long,  and  an  area  for  anchorage  of  180  acres,  the  depth  in 
140  acres  of  which  will  vary  from  17  to  29  feet. 

Although  the  balance  available  June  30, 1881 ,  is  reported  as  $348,592. 72^ 
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contracts  have  been  made  for  work  to  cover  the  whole  sam,  and  it  will 
probably  all  be  expended  by  October,  1882. 

July,  1,  1880,  amount  available $224,143  89 

Affioont  appropriated  by  act  approved  March  3,  1881    200, 000  00 

$424,143  89 

July 

75,551  17 


J 

lIy  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1880 69, 195  36 

dy  1,  1881,  outstanding  liabilities 6,355  81 


Joly  1,  1881,  amount  available , 348,592  72 

Amount  (estimated)  required  for  completion  of  existing  project 575, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    300, 000  00 

(See  Appendix  K  K  10.) 

11.  Fairport  Harbor^  Ohio. — The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  out  into 
the  lake;  it  was  adopted  in  1825,  and  modified  by  prolonging  the  piers 
60  as  to  gain  increased  depth  from  time  to  time  since  that  date,  the 
object  being  to  afford  a  channel  of  entrance  of  navigable  width  and  not 
less  than  15  feet  in  depth. 

When  the  work  of  improvement  was  commenced,  in  1826,  the  mouth 
of  the  river  was  closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  dry  and 
hard  that  teams  could  be  driven  across. 

In  1829  the  depth  in  the  channel  was  from  7 J  to  8J  feet,  and  in  1839. 
when  work  was  suspended,  there  was  a  depth  of  11  feet,  and  any  vessel 
then  navigating  the  lakes  could  enter  at  any  time  without  danger.  In 
1844  the  piers  were  dilapidated,  but  there  was  still  a  depth  of  11  feet 
in  the  channel.  In  1853  the  depth  was  about  12  feet,  but  a  bar  was 
slowly  extending  around  the  outer  end  of  the  west  pier. 

In  1865  the  piers  were  found  to  be  seriously  dilapidated ;  in  1870  there 
was  a  depth  of  12  feet  in  the  channel ;  in  1879  this  depth  was  increased 
to  14  feet,  and  at  the  close  of  the  fiscal  year  there  is  a  good  wide  chan- 
nel with  a  depth  of  not  less  than  15  feet. 

Operations  during  the  fiscal  year  have  been  confined  to  minor  repairs 
of  the  piers. 

The  amount  expended  to  June  30,  1881,  is  $204,345.82,  and  has  re- 
sulted in  securing  a  good  wide  channel  with  a  least  depth  of  15  feet. 

The  appropriation  of  $30,000  asked  for  is  to  be  applied  to  prolonging 
the  piers,  in  order  to  maintain  a  full  depth  of  15  feet. 

The  sum  of  $67,300  is  required  to  complete  the  present  project. 

July  1,1880,  amount  available $3,515  66 

Ainoont  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$13,515  66 

July  1  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUitiee  July  1,  1880 190  99 

July  1,  1881,  amount  available 13,324  67 

Amount  (estimated)  required  for  completion  of  existing  project 67, 300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    30, 000  00 

(See  Appendix  K  K  11.) 

12.  Ashtabula  Harbor^  Ohio. — ^The  original  project  for  this  harbor, 
adopted  in  1826,  when  the  rock  bottom  was  found  9  feet  below  the  sur- 
face and  there  was  a  depth  of  only  2  feet  water  on  the  bar  at  the  entrance, 
provided  for  piers  starting  from  the  shore  on  either  side  of  the  mouth  of 
the  river,  and  running  out  to  a  depth  of  12  feet  in  the  lake ;  these  piers  at 
their  beginning  were  160  feet  apart,  but  the  west  one  inclined  to  the 
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eastward  for  the  first  900  feet,  so  as  to  narrow  the  channel  to  100  feet, 
and  then  flared  to  the  westward,  again  widening  it  to  160  feet. 

The  present  project  provides  for  extending  the  piers  out  to  a  depth  of 
16  feet;  removing  the  decayed  inner  portion  of  the  west  pier;  revetting 
the  river  bank,  and  deepening  the  channel  to  16  feet. 

Work  was  commenced  in  1826,  and  by  the  year  1839,  when  operations 
were  suspended,  there  was  a  good  channel  into  the  harbor  with  a  depth 
of  9  feet.  Ko  work,  other  than  some  necessary  repairs  of  piers,  was  done 
between  the  years  1838  and  1866,  a  period  of  28  years.  In  186(5  the  piers 
were  found  to  be  in  a  very  dilapidated  condition,  and  the  channel  to  have 
shoaled  somewhat ;  by  1870  there  was  a  channel  70  feet  wide  and  about 
12  feet  deep,  rock  having  been  removed  from  1  to  4  feet  deep ;  in  1876 
the  channel  was  widened  to  100  feet  and  deepened  to  about  14  feet. 
Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$281,657.07  had  been  expended,  and  there  was  a  channel  100  feet  wide 
and  from  14J  to  17  feet  deep  between  the  lake  and  the  river  above  the 
inner  end  of  the  piers. 

During  the  fiscal  year  the  sum  of  $13,319.49  was  expended ;  the  east 
pier  has  been  extended  200  ffeet,  and  200  linear  feet  of  crib- work  has  been 
sunk  upon  the  prolongation  of  the  west  pier ;  the  outer  bar  has  shoaled 
during  the  year,  but  every  effort  has  been  made  by  dredging  to  main- 
tain a  good  channel  through  it,  and  at  the  close  of  the  fiscal  year  there 
was  a  depth  of  from  15  to  17  feet  between  the  lake  and  the  river,  but 
the  channel  was  slightly  narrower  through  the  outer  bar. 

During  the  present  season  it  is  proposed  to  extend  the  east  pier  120 
feet;  to  complete  the  extension  of  the  west  pier  400  feet,  and  to  open 
the  channel  through  the  outer  bar  to  a  width  of  120  feet  and  depth  of 
from  15  to  17  feet. 

The  sum  of  $48,000  is  required  to  complete  the  present  project ;  of 
this  amount  $40,0t)0  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  completing  the  piers,  constructing  revetment, 
and  dredging. 

The  engineer  in  charge  refers  to  the  constant  trouble  experienced  at 
this  harbor  from  the  sand  drifting  around  the  outer  end  of  the  west 
pier. 

July  1,  1880,  amount  available $28,247  54 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

$48,247  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,319  49 

July  1,  1881,  outstanding  liabilities. 1,047  44 

14,366  93 

July  1,  1881,  amount  available 33,880  61 

Amount  (estimated)  required  for  completion  of  existing  project 48,000  00 

Amountthatcanbeprontably  expended  in  fiscal  year  ending  June  30,  1883.    40,000  00 

(See  Appendix  K  K  12.) 

13.  Conneaut  Harbor ^  Ohio. — ^When  operations  were  originally  com> 
menced  for  the  improvement  of  this  harbor  in  1829  the  mouth  of  the 
stream  was  closed  by  a  bar  which  was  dry  at  low- water. 

The  original  project  adopted  in  1829,  and  modified  in  1866,  consists 
of  parallel  piers,  125  feet  apart,  running  out  to  a  depth  of  12  feet  water 
in  the  lake  and  flaring  at  their  outer  ends;  the  object  was  to  afford  a 
channel  of  entrance  of  navigable  width  and  of  not  less  than  12  feet  in 
depth. 
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By  the  automn  of  1831  there  was  a  depth  of  8  feet  in  the  channel,  and 
by  the  close  of  the  year  1839  the  depth  was  increased  to  11  feet  j  no  work 
was  done  between  the  years  1838  and  1844,  and  in  the  latter  year  the 
I»er8  were  foand  to  be  dilapidated  and  the  channel  to  have  shoaled  to 
8  feet  In  1865  the  depth  was  from  9  to  10  feet  and  in  1866  from  8J  to 
}2  feet  In  1879  the  piers  were  in  a  dilapidated  condition,  but  there  was 
a  depth  of  from  10^  to  16  feet  between  them^  at  the  close  of  the  fiscal 
year  (Jnne  30, 1881)  there  was  a  depth  of  from  12  to  17  feet  between 
the  piers,  but  there  was  a  serious  bar  just  outside  upon  which  there  was 
a  least  depth  of  6  feet^  there  was  a  breach  450  feet  wide  in  the  east 
pier. 

No  work  has  been  done  during  the  fiscal  year  other  than  to  make  the 
necessary  examinations  and  enter  into  contract  for  the  construction  of 
a  pile  work  to  cover  the  breach  j  this  will  be  built  during  the  present 
season. 

Up  to  the  close  of  the  fiscal  year  the  sum  of  $106,723.13  has  been  ex- 
pended upon  this  harbor. 

The  estimated  cost  of  putting  the  piers  in  good  order  is  $30,000,  the 
whole  of  which  can  be  profitably  expended  during  the  fiscal  year  ending 
Jane  30, 1883,  and  if  appropriated  will  be  appli^  to  that  purpose. 

July  1,1880,  amonnt  available - 16,000  00 

Joly  1, 1881,  amoaut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 93  74 

Jnly  1,  1881,  amount  available 5,906  26 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

▲meant  that  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1883 .  30, 000  00 

(See  Appendix  K  K  13.) 

14.  Erie  Harbor y  Pennsylvania. — ^The  original  survey  of  this  harbor, 
onder  the  Chief  of  Engineers,  was  made  in  1819,  when  there  was  a  long, 
low  sand-bar  stretching  a<^ross  the  present  entrance,  the  channel  being 
narrow  and  tortuous,  with  a  depth  of  only  6  feet.  By  the  act  of  March 
3. 1823,  a  new  survey  was  made,  and  a  Board  of  Engineers,  consisting  of 
General  Simon  Bernard  and  Lieut.  Col.  J.  G.  Totten,  submitted  the  fol- 
lowing plan  of  improvement : 

To  form  parallel  embankments,  separated  200  feet,  from  near  Block  House  Point  to 
^p  water  in  the  lake,  and,  with  the  exception  of  this  passage,  to  close  the  whole  of  the 
moiith  of  the  basin  by  a  line  of  contiguous  piles  from  Block  House  Point  to  Hospital 
Point,  terminating  the  embankments  in  the  lake  by  two  strong  piers,  each  standing 
obliquely  to  the  embankment  with  which  it  is  connected,  and  m  the  basin  by  placing 
the  parts  within  the  lines  of  piles  also  obliquely. 

The  plan  of  the  Board  was  approved  and  carried  out,  and  has  been 
amended  fix)m  time  to  time  by  extending  the  piers  further  out  into  the 
lake.  At  present  the  project  provides  for  the  prolongation  of  the  piers 
oat  to  16  feet  water  in  the  lake,  and  the  maintenance  of  that  depth  at 
the  entrance  to  the  harbor. 

When  the  work  of  improvement  was  commenced  in  1824  the  channel 
at  the  entrance  was  narrow  and  tortuous,  with  a  depth  of  only  6  feet, 
and  the  depth  on  the  present  line  of  channel  was  only  2  feet.  By  1827 
vessels  of  ordinary  draught  were  enabled  to  enter  the  harbor;  by  1829 
the  depth  of  the  entrance  was  from  7^  to  15  feet,  and  in  1833  there  was  a 
good  channel  with  a  depth  of  12  feet  from  the  lake  into  the  bay,  and  . 
this  depth  was  maintained  to  1839,  when  operations  were  suspended, 
hi  1844  the  piers  were  in  a  dilapidated  condition ;  there  was  a  depth 
of  18  feet  between  them,  but  shoals  were  forming  at  each  end;  in  1864 
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there  was  still  a  depth  of  12  feet  at  the  entrance,  but  the  channel  was 
narrow  and  crook^,  and  had  been  driven  to  xhe  southward  by  the 
sand  drifting  around  the  north  pier;  in  1868  the  channel  was  straight- 
ened and  the  depth  increased  to  13  feet  with  a  width  of  100  feet.  The 
width  and  depth  have  been  increased  from  time  to  time  since  1868,  more 
or  less  shoaling  taking  place  in  the  meanwhile,  and  at  the  close  of  the 
fiscal  year  ending  June  30, 1880,  there  was  a  channel  300  feet  wide,  and 
not  less  than  16  feet  deep,  from  the  lake  to  deep  water  in  the  bay. 

Up  to  the  close  of  the  fiscal  year  1879-'80  the  sum  of  $560,508.67  had 
been  expended  on  this  harbor,  but  of  this  amount  about  one-third  was 
expended  in  protecting  the  peninsula,  and  upon  a  plan  for  a  western 
entrance;  this  latter  was  abandoned  when  work  was  resumed  in  1864. 

During  the  present  fiscal  year  $24,496.99  was  expended;  the  crib- 
work  of  the  north  pier  was  extended  160  feet,  and  of  the  south  pier  150 
feet.  Both  piers  have  been  thoroughly  repaired.  The  full  depth  of  16 
feet  and  width  of  300  feet  has  been  maintained  at  the  entrance.  Con- 
siderable work  has  been  done  for  the  protection  of  the  peninsula  of 
Presqu'ile,  as  upon  it  depends  the  security  of  the  harbor;  9  pile  jetties 
have  been  built  and  the  protection  fences  repaired  from  time  to  time. 

During  the  present  season  it  is  proi)osed  to  complete  the  extension  of 
the  north  pier  240  feet,  and  of  the  south  pier  420  feet;  to  deepen  the 
channel  to  16  feet  at  lowest  low- water,  and  to  protect  the  lake  shore  of 
the  peninsula  where  necessary. 

The  amount  necessary  to  complete  the  present  project  is  $91,000 ;  of 
this  sum  $40,000  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1883,  and  if  available  will  be  applied  to  extending  the 
piers  and  protecting  the  peninsula,  in  order  to  maintain  the  harbor  and 
the  depth  of  16  feet  at  low- water  at  its  entrance. 

Junel,  1880,  amount  available |55,858  56 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

|75, 858  56 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,  1880 23,196  02 

July  1,  1881,  outstanding  liabilities 1,300  97 

24,496  99 

July  1,  1881,  amount  available 51,361  57 

Amount  (estimated)  required  for  completion  of  existing  project 91»000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 000  00 

(See  Appendix  K  K  14.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  Jane 
14, 1880,  Major  Wilson  was  charged  with  and  has  completed  the  fol- 
lowing, the  results  of  which  were  duly  transmitted  to  Congress  and 
printm  in  Senate  Ex.  Doc.  No.  41,  Forty-sixth  Congress,  third  session. 

1.  SandusJcy  River,  near  Fremont,  Ohio.    (See  also  Appendix  K  K  5.) 

2.  Chagrin  River,  Ohio.    (See  also  Appendix  K  K  15.) 

3.  Toledo  Harbor,  Ohio,  for  a  depth  of  16  feet.  (See  also  Appendix 
KK2.) 

4.  Maumee  River,  Oh  to,  from  Perrysburg  to  the  city  of  Toledo.  (See  also 
Appendix  KK 16.) 

5.  Saint  Mary^$  River,  from  the  town  of  Saint  Mary^s  to  its  fnouthy 
Ohio.    (See  also  Appendix  K  K  17.) 
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And  also  the  following,  printed  as  Senate  Ex.  Doc.  'No.  55^  Forty-sixth 
Congress,  third  session  : 

6.  Survey  to  ascertain  the  practicaJnlity  and  cost  of  construction  of  a 
Aip  canal  from  Lake  Erie  hy  the  Maumee  and  Wabash  Valleys  to  the  navi- 
gme  waters  of  the  Wabash  River ^  and  a  survey  and  estimate  of  cost  for 
tLnmilar  canal  from  Junction  City  y  on  the  Wahash  and  Erie  Oanalj  byway 
of  the  Miami  and  Erie  Canaly  to  the  navigable  waters  of  the  OhiOj  &c.  (See 
also  Appendix  K  K  18.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  and  is  now  engaged  npon  the  following,  the 
results  of  which  will  be  dnly  submitted  when  received : 

1.  Toledo^  OhiOy  for  a  straight  channel  to  Lake  Erie. 

IMPROVEMENT  OF  THE  HARBORS  OF  DUNKIRK  AND  BUFFALO,  LAKE 
BRIB,  AND  OF  HARBORS  ON  LAKE  ONTARIO  AND  ON  THE  RIVERS  OF 
lOAGARA  AND  SAINT  LAWRENCE. 

Officer  in  charge,  Maj.  Walter  McFaland,  Corps  of  Engineers. 

1.  Ihinkirk  Harbor^  New  York. — ^XJnder  the  appropriation  of  June  14,. 
1880,  a  contract  has  been  entered  into  for  the  extension  of  the  break- 
water 150  feet,  and  the  work  is  to  be  completed  by  the  close  of  the 
working  season  of  1881. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1870,  the  object  being  to  form  an  artificial  harbor  by  the  construction 
of  a  breakwater  in  front  of  the  town,  2,860  feet  long,  and  nearly  parallel 
with  the  shore,  and  by  excavating  the  channel  to  a  depth  of  13  feet,  at  an 
estimated  cost  of  $350,000  (erroneously  stated  in  the  last  annual  report 
as  $262,000). 

The  channel  has  been  deepened  and  1,191  feet  of  the  breakwater  have 
been  built  at  a  cost  of  $88,000,  and  an  additional  length  of  150  feet  will 
be  built  under  the  last  appropriation.  It  is  not  thought  necessary  at 
present  to  extend  this  breakwater  more  than  360  feet  fiirther,  for  which 
an  appropriation  of  $21,000  is  recommended. 

Julyl,  1880,  amount  available $10,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1880 1,891  88 

July  1, 1881,  amount  available.. 8,108  12 

Amount  (estimated )  required  for  completion  of  existing  project 252, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    21, 000  00 

(See  Appendix  L  L  1.) 

2.  Buffalo  Harbor^  New  York. — During  the  year  the  breakwater  has 
been  extended  694  feet,  its  total  length  at  the  close  of  the  fiscal  year 
being  4,120  feet. 

Under  the  last  two  appropriations,  of  1880  and  1881,  two  contracts  for 
its  further  extension  have  been  entered  into,  one  of  which  is  to  be  com- 
pleted during  the  present  working  season  of  1881,  and  the  other  during 
the  working  season  of  1882.  # 

Complaint  having  been  made  that  the  harbor  was  frequently  obstructed 
by  lumber  rafts  fastened  to  the  breakwater  and  allowed  to  swing  with  the 
^ds,  the  authorities  of  the  city  of  Buffalo,  in  order  to  prevent  further 
annoyanceof  this  kind,  were  authorized  by  the  honorable  Secretary  of 
War  to*  extend  their  harbor  ordinances  to  the  United  States  breakwater, 
and  to  the  harbor  formed  by  it. 
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July  1,  1880,  amount  available $189,970  48 

Amount  appiopriated  by  act  approved  March  3,  1881 90, 000  00 

$279,970  48 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 77,645  87 

July  1, 1881,  oiftstanding  liabilities 29,364  32 

106,910  19 

July  1,  1881,  amount  available 173,060  29 

Amount  (estimated)  required  for  completion  of  existing  project 1, 455, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 300,000  00 

(See  Appendix  L  L  2.) 

3.  Niagara  River  at  Tondwanda  Harbor^  New  TorJc, — ^The  appropria- 
tion of  March  3, 1881,  for  the  improvement  of  the  Niagara  Eiver  was 
authorized  to  be  applied  to  the  improvement  of  Tonawanda  Harbor, 
and  contract  for  dredging  it  was  accordingly  entered  into,  in  accordance 
with  the  report  upon  the  survey  of  it,  made  January  17,1881. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 92  37 

July  1,  1881,  amount  available 4,907  63 

Amount  (estimated)  required  for  completion  •f  existing  project 1, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     1, 500  00 

(See  Appendix  L  L  3.) 

4.  Wilson  Harbor  J  New  York. — ^Two  contracts  have  been  entered  into 
for  the  extension  of  the  piers,  and  the  work  is  to  be  completed  during 
the  present  working  season. 

The  project  for  the  improvement  of  this  harbor,  adopted  by  appro- 
priation in  1875,  provides  for  the  extension  of  the  piers  to  the  12-foot 
curve  and  the  excavation  of  the  channel  between  them  to  a  depth  of  12 
feet.  The  piers  now  extend  only  to  the  8-foot  curve,  and  the  channel 
has  been  deepened  to  8  feet,  but  during  the  past  season  sand  has  washed 
into  the  channel  in  such  a  way  as  to  shoal  it  in  some  places  to  3  feet 
The  contracts  now  in  force  provide  for  the  extension  of  the  west  pier 
300  feet,  and  of  the  east  pier  210  feet,  and  the  channel  will  be  again 
deepened  when  the  west  pier  extension  is  completed. 

July  1, 1880,  amount  aTailable $10,898  41 

Amount  appropriated  by  act  approved  March  3,  1881  '. 10, 000  00 

$20,808  41 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 2,073  48 

July  1,  1881,  amount  available 18,824  93 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 . .    30, 000  00 

(See  Appendix  L  L  4.) 

5.  Olcott  Harbor  J  New  TorJc. — The  work  of  repair  by  hired  labor  nnder 
the  appropriation  of  March  3, 1881,  was  commenced. 

The  scheme  for  the  improvement  of  this  harbor  provided  for  the  extea- 
sion  of  the  piers  to  the  11-foot  curve  and  the  deepening  of  the  channel 
between  them — the  estimated  cost  of  which  was  $118,000.  The  piers 
have  been  carried  out  only  to  the  9-foot  curve,  and  the  channel  between 
them  excavated  to  the  depth  of  10  feet  through  rock  which  made  the 
work  more  exi)ensive  than  had  been  anticipated.    To  extend  the  work 
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to  the  11-foot  cnrve  and  to  make  the  necessary  repairs  to  the  decayed 
snperstnictare  of  the  piers  will  require  not  less  than  $30,000. 

Amonnt  appropriated  by  act  approved  March  3,  1881 $3,000  00 


Jnly  1. 1881,  amount  expended  daring  fiscal  year,  exclosiye  of  outstanding 
liAbUities  July  1,  1880 550  67 

July  1, 1881,  amount  available 2,449  3a 

▲moont  ^estimated)  reauired  for  completion  of  existing  project 30, 000  00 

Arnoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 

(See  Appendix  L  L  5.) 

6.  Oak  Orchard  Harbor j  yew  Tork. — Arrangements  have  been  made 
for  extensive  repairs  of  the  decayed  piers,  by  the  u^e  of  hired  labor. 
The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
extending  the  piers  to  the  12-foot  cnrve,  and  for  'deepening  the  channel 
between  them  to  12  feet,  which  would  make  it  valaable  as  a  harbor  of 
refiige. 

The  estimated  cost  of  this  is  $100,000. 

July  1, 1680^  amount  available $3,775  87 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiea  July  1,  1880 217  Oa 

Jttly  1,1881,  amount  available 3,558  84 

Amount  (estimated)  reauired  for  completion  of  existing  project 100, 000  00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30,  1883 . .  40, 000  00 

(See  Appendix  L  L  6.) 

7. .  Charlotte  Marhor^  New  York. — ^The  year's  work  has  been  restricted 
to  the  repairs  of  the  piers  and  the  rebuilding  of  parts  of  the  decayed 
soperstmctore. 

The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
the  construction  of  two  parallel  piers  extending  to  the  12-foot  curve  in 
the  lake,  and  the  deepening  of  the  channel  to  12  feet. 

This  has  been  accomplished ;  but  the  harbor  being  at  the  mouth  of 
the  Genesee  Biver  and  forming  the  port  of  Eochester,  the  fiifth  city  in 
population  in  the  State  of  New  York,  is  an  important  one.  of  very  much 
more  than  local  value,  and  ought,  in  the  opinion  of  the  omcer  in  char^e^ 
to  be  prepared  for  the  admission  of  the  largest  vessels  that  will  be  able 
to  pass  the  Welland  Canal  when  completed,  namely,  those  drawing  14 
feet  water ;  and  the  channel  should  therefore  be  deepened  to  15  feet^ 
and  the  piers  extended  to  the  15-foot  curve  in  the  lake,  the  estimated 
cost  of  which  is  $154,000. 

July  1,  1880,  amount  available $5,574  03 

Amoont  appropriated  by  act  approved  Marcb  3,  1881 2, 500  00 

^  $8,074  oa 

Joly  1,  18R1,  amount  expended  during  fiscal  year,  exclusive  of 

onstanding  liabilities  July  1,  1880 5,361  31 

Jnly  1,  1881,  outstanding  liabilities 579  57 

5,940  88 

Joly  1, 1881,  amount  available 2, 133  15 

Amount  (estimated)  required  for  completion  of  existing  project 154, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    80, 000  OO 

(See  Appendix  L  L  7.) 

^  PuUneifville  Harbor j  New  York, — Contracts  for  the  extension  of  both 
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piers  have  been  formed,  and  the  dredging  of  the  harbor  to  a  depth,  of  8 
feet  has  been  completed. 

It  would  be  advisable  to  extend  the  west  pier  still  farther  into  the 
lake  in  order  to  prevent  the  sand  which  is  accumulating  west  of  it  from 
sweeping  around  its  outer  extremity  and  injuring  the  channel,  and  the 
amount  asked  for  is  designed  for  this  purpose. 

July  1,  1880,  amount  available $4,959  79 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$6,959  79 

July  1,  1831,  amount  expended  during  fiscal,  year  exclusive  of 

outstanding  Uabilities  July  1, 1880 1,199  26 

July  1,  1881,  outstanding  liabilities 526  20 

1,725  46 

July  1,  1881,  amount  available 5,234  38 

Amount  (estimated)  required  for  completion  of  existing  project 4, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    4, 000  00 

(See  Appendix  L  L  8.) 

9.  Oreat  Sodm  Harbor.  New  York. — A  contract  has  been  entered  into 
during  the  year  for  the  deepening  one-third  of  the  width  of  the  channel 
between  the  piers  to  12|  feet. 

The  original  scheme  lor  the  improvement  of  this  harbor  provided  for 
extending  the  piers  which  formed  the  channel  of  entrance  out  to  the 
12-foot  curve  in  the  lake,  and  the  deepening  of  the  channel  to  12  feet. 

This  harbor  is,  however,  becoming  one  of  importance  as  a  coal-ship- 
ping port,  and  it  is^  in  the  judgment  of  the  officer  in  charge,  one  of  the 
few  on  Lake  Ontario  that  should  be  improved  to  the  extent  of  pemli^ 
ting  the  entrance  of  vessels  drawing  14  feet  water,  which  is  the  greatest 
draft  that  can  be  carried  through  the  Welland  Canal  when  completed. 

This  would  require  the  extension  of  the  piers  to  the  ISfoot  curve,  and 
the  deepening  of  the  channel  to  15  feet,  and  the  cost  of  this  has  been 
estimated  for  accordingly. 

July  1, 1880,  amount  available }5,437  80 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$10,437  80 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 271  47 

July  1,  1881,  outstanding  liabilities 2,989  66 

3,26113 

July  1,  1881,  amount  available 7,176  67 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      40, 000  00 

(See  Appendix  L  L  9.) 

10.  lAUle  Sodus  Harbor^  New  YorJc. — Contracts  have  been  entered  into 
daring  the  year  for  the  extension  of  both  piers  and  for  the  deepening  of 
the  channel  between  them  to  15  feet. 

The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
extending  the  piers  to  the  12-foot  curve  and  the  deepening  of  the  chan- 
nel to  12  feet. 

The  harbor  lias,  however,  become  an  important  one  for  the  shipment 
of  coal,  and  it  is  one  of  the  few  on  Lake  Ontario  that  should,  in  the  opin- 
ion of  the  officer  in  charge,  be  prepared  for  the  admission  of  the  largest 
vessels  that  will  be  able  to  ^ass  through  the  Welland  Oanal  when  com- 
pleted ;  that  is,  vessels  drawing  14  feet  water.    To  admit  of  this  the  piers 
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shonld  be  extended  to  the  15-foot  curve  and  the  channel  should  be  exca- 
vated to  the  same  depth,  and  this  has  been  estimated  for  accordingly. 

Jnly  1, 1H80,  aihount  available , $26,923  89 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$46,923  89 

Jaly  1,  18H1,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,687  95 

Julyl,  1881,  outstanding  liabilities 3,410  63 

10, 098  58 

July  1,1881,  amount  available 36,825  31 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    40, 000  00 

(See  Appendix  L  L  10.) 

11.  Osicego  Harbor ^  New  YorJc. — ^During  the  year  the  west  breakwater 
has  been  extended  463  feet,  making  its  total  length,  measured  along  its 
axis,  5,584  feet. 

Contracts  have  been  entered  into  for  completing  the  west  breakwater, 
beginning  the  east  breakwater,  and  dredging  the  channel  to  a  depth  of 
15  feet  between  the  lighthouse  and  the  upper  end  of  the  upper  island. 
All  this  work  (except  &e  east  breakwater)  is  to  be  finished  during  the 
present  working  season  of  1881. 

July  1, 1880,  amount  available 1120,689  73 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$170,689  73 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  1^ 64,463  43 

Julyl,  1881,  outstanding  liabilities 68T  35 

65j  150  78 

Julyl,  1881,  amount  available 105,538  95 

Amonnt  (estimated)  required  for  completion  of  existing  project 237, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jund  30, 1883 .     100, 000  00 

(See  Appendix  L  L  11.) 

12.  Ogdenshurg  Harbor y  New  YorJc. — The  harbor  remains  in  the  same 
condition  as  at  the  close  of  the  preceding  fiscal  year.  Nothing  has  been 
expended  upon  it,  nothing  appropriated,  and  nothing  is  asked  for,  for  the 
present.  The  channel  should,  in  the  opinion  of  the  ofilcer  in  charge,  be 
prepared  for  the  admission  of  the  largest  vessels  which  will  be  able  to 
pajBs  the  Welland  Canal  when  completed :  but  to  enable  an  estimate  of 
this  to  be  made,  a  preliminary  survey  will  be  needed. 

Amount  (estimated)  required  for  survey  to  determine  cost  of  deepening  chan- 
nel to  15  feet $500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883..    500  00 

(See  Appendix  L  L  12.) 

13.  Waddington  Harbor  j  New  York. — ^Work  is  being  done  here  by  hired 
labor,  the  last  contractor  having  abandoned  his  contract,  and  no  bids 
having  been  received  under  the  last  two  calls  for  them.  The  work  is  so 
difficult  and  expensive  that  it  does  not  seem  advisable  to  continue  it, 
considering  the  little  good  that  is  to  be  accomplished  by  its  execution. 

An  estimate  is,  however,  submitted  of  $25,000,  which  could  be  ex- 
pended in  continuing  operations  if  Oongress  should  see  fit  to  provide 
to  the  same. 
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Jaly  1, 1880,  amount  available $5,807  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$8,307  00 

Jaly  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilitiea  July  1,1880 2,781  21 

July  1,  1881,  outstanding  liabilities." 1,736  79 

4,518  00 

July  1,  1881,  amount  avaUable^ 3,789  00 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Ajnpunt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 

(See  Appendix  L  L  13.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  McFarland  was  charged  with  and  has  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  58,  Forty-sixth  Congress,  third  session: 

1.  Niagara  River  j  at  the  mouth  hfthe  Tonawanda  Oreehj  New  York.  (See 
Appendix  LL  3.) 

2.  ^t  Port  Day.  above  the  Falls  of  Niagaraj  New  TorJc.  (See  Appendix 
LL14.) 

3.  Grass  River,  at  Massena,  Saint  Lawrence  County ,  New  York.  (See 
Appendix  L  L  15.) 

And,  also,  Ogdensburg  Harbor,  New  York. — Provision  was  made  for  a 
survey  of  this  harbor  in  the  act  of  March  3, 1879,  and  a  report  upon  the 
results  of  the  same  having  been  submitted  in  the  last  annual  report  of 
this  office  (Appendix  J  J  11),  no  further  examination  was  necessary. 

Major  McFarland  is  also  charged,  to  comply  with  requirements  of  the 
river  and  harbor  act  of  March  3, 1881,  with — 

1.  Survey  of  SacketVs  Harbor,  New  York,  the  results  of  which  will  be 
duly  submitted  when  received. 

PACIFIC   COAST. 

IMPROVEMENT  OF  THE  HARBORS  OF  OABXAND  AND  WILMINGTON;  OF 
SAGRA3IENT0  AND  SAN  JOAcJUlN  RIVERS;  OF  PETALUMA  GREEK,  AND 
OF  HUMBOLDT  BAY  AND  HARBOR,  CALIFORNIA. 

Officer  in  charge,  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1,  Oakland  Harbor,  California, — ^The  present  project  for  tiie  improve- 
ment of  this  harbor  was  adopted  in  1873,  and  has  since  been  modi^ed  iu 
minor  respects,  particularly  as  to  dredging  between  jetties  to  meet  the 
immediate  needs  of  an  increasing  commerce;  its  object  is  to  secure  a 
channel  of  20  feet  at  low- water.  The  natural  channel  over  the  bar  had. 
Uttle  depth,  but  at  the  beginning  of  this  improvement  had  been  dredged 
by  the  city  of  Oakland  to  5  feet.  The  amount  expended  to  the  close  of 
the  fiscal  year  is  $54,642.12,  which  has  resulted  in  a  channel  200  feet  wide 
and  10  feet  deep  at  low-water.  The  tide  adds  5  to  8  feet.  It  is  proposed 
to  expend  the  appropriation,  $200,000,  herein  asked,  in  excavation  of  the 
basin,  as  a  preliminary  measure  to  secure  and  maintain  a  greater  depth 
in  the  channel. 

The  operations  of  the  past  year  were  directed  to  dredging  a  wider 
and  deeper  channel  between  the  jetties  and  to  raising  the  jetties.  These 
operations  are  not  sufficiently  advanced  to  develope  their  full  benefit. 

The  freight  business  of  the  Central  Pacific,  the  Southern  Pacific^  and 
the  South  Pacific  Coast  railroads,  now  parses  through  this  channel. 
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Tbe  great  increase  in  commerce,  as  found  by  the  statistics,  is  directly 
due  to  this  improved  condition  of  the  harbor. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1881,  is  $316,241.97. 

The  contracts  now  in  operation  will  consume  about  $130,000,  leaving 
the  smn  of  $85,000  or  $90,000  available  for  other  operations. 

July  1, 1880,  amount  available $213,400  15 

Amoant  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$273,400  15 

July  1,  It^l,  amoant  expended  daring  fiscal  year,  exclusive 

ofoutstanding  liabilities  July  1,  1880 49,866  87 

Julvl,  18H1,  outstanding  liabilities 4,775  25 

54,642  12 

Julyl,  1881,  amoant  available 218,758  03 

Amount  (estimated)  required  for  completion  of  existitiff  project 1, 244, 579  50 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    300, 000  00 

(See  Appendix  M  M  1.) 

2.  Wilmington  Harbor,  Oalifomia. — ^The  original  condition  of  this  har- 
bor was  an  undefined  chaDuel  at  the  entrance,  having  a  depth  of  1  foot 
and  at  times  of  2  feet  at  mean  low-water.  There  is  now  a  well-defined 
channel  235  feet  in  width,  having  a  depth  of  not  less  than  10  feet  at 
low-water.  At  high-water  the  depth  varies  from  14  to  18  feet.  The 
coasting  vessels  habitually  enter  tiie  harbor.  This  improvement  has 
beea  made  by  the  construction  of  two  jetties,  to  confine  and  control  the 
tidal  currents,  and  by  excavation  of  the  reef  which  lies  at  the  entrance. 

Last  year's  appropriation  was  applied  to  widen  the  cut  through  the 
reef  from  150  to  235  feet,  which  now  permits  vessels  to  sail  in  and  out 
instead  of  being  towed. 

The  existing  appropriation  is  being  applied  to  the  protection  of  the 
timber  work  and  to  raising  the  jetties. 

In  order  to  give  a  channel  400  feet  wide  and  15  feet  in  depth  at  low- 
water,  an  additional  exx)enditure  of  $291,766.42  will  be  required,  which 
woold  be  expended  in  widening  and  deepening  the  cut  through  the  reef 
and  in  raising  and  extending  the  jetties.  One  hundred  and  fif^  thou- 
sand dollars  could  be  profitably  expended  in  the  coming  year. 

The  appropriations  to  date  have  amounted  to  $555,000^  amount  ex- 
pended to  date,  $526,089.74. 

J^yl,  1880,  amount  available $35,050  00 

Amoant  appropriated  by  act  approved  March  3,  1881 33, 000  00 

$68,050  00 

inly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

OQtstanding  liabilities  July  1,  1880 38,777  69 

Wy  1,1881,  outstanding  liabilities 362  05 

39, 139  74 

July  1,1881,  amount avaUable 28,910  26 

Aaoont  (estimated)  required  for  completion  of  existing  project 291,766  42 

Anount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883.  150, 000  00 

{8ee  Appendix  M  M  2.) 

3.  Sacramento  River^  California. — A  permanent  system  of  improve- 
BKQt  for  the  upper  river  would  require  the  construction  and  mainten- 
aooe  of  new  banks,  adjusted  in  position  to  the  needs  of  navigation,  llie 
expense  of  such  a  system  is  not  warranted  at  present.  The  treatment 
Proposed,  is  to  give  the  required  depths  as  the  necessity  arises  and  to 

21 B 
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keep  the  channel  clear  of  snags.  The  lower  river  admits  of  permanent 
works  of  improvement. 

Last  year's  expenditures  were  made  in  destroying  snags,  theconstrac- 
tion  of  a  permanent  improvement  at  Fremont,  and  in  the  constmction 
and  equipment  of  a  snag-boat.  The  depth  at  Fremont  Bar  was  increased 
from  3  feet  to  5^  feet,  sufficient  for  the  navigation  of  that  part  of  tiie 
river.  The  snag-boat  will  be  employed  during  the  coming  year  in  re- 
moving snags  and  other  obstructions  and  in  constructing  brush  dams  as 
needed,  particularly  in  the  upper  river.  Three  hundred  and  thirty-six 
snags  were  destroyed  last  year  at  a  cost  of  $18,520. 

The  appropriation  herein  asked  will  be  applied  to  the  removal  of  snags, 
to  the  permanent  improvement  of  the  lower  river,  and  to  the  temporary 
constructions  on  the  bars  of  the  upper  river. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$105,467.83,  a  portion  of  which  was  applied  to  the  Feather  River. 

July  1, 1880,  amount  available $56,412  50 

Amount  appropriated  by  act  approved  March  3, 1881 60, 000  00 

$116,412  50 

July  1, 1B81,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 61,808  91 

July  1, 1881,  outstanding  liabilities 4,071  42 

65,880  33 

July  1, 1881,  amount  available 50,532  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     100, 000  00 
(See  Appendix  M  M  3.) 

4.  San  Joaquin  River ^  Oa?i/brwia.— Projects  for  several  detached  im- 
provements in  different  parts  of  the  river  and  its  connecting  channels 
have  been  approved,  but  no  survey  or  general  project  covering  the  whole 
river  has  been  prepared. 

The  operations  of  the  past  year  were  directed  to  making  two  cut-oflb 
in  the  narrows  below  Stockton.  The  operations  of  the  coming  year  are 
the  completion  of  the  cut-offs,  dredging  in  Mormon  Slough,  dodging  in 
Stockton  Slough,  the  destruction  of  snags  in  upper  river,  and  the  con- 
struction of  dams  to  improve  navigation  on  the  upper  river. 

The  appropriation  now  asked  will  be  applied  to  dredging  Mormon 
Slough,  and  at  Oakland,  and  Twelve-Miles  Slough,  to  an  obstruction  of 
the  river  at  the  cut-offs,  if  experience  shall  prove  it  to  be  necessary  to 
further  improvement  of  the  navigation  of  the  upper  river,  and  to  a  sur- 
vey of  the  river. 

The  expenditures  of  the  past  year  were  $8,077.25. 

July  1, 1880,  amount  available 120,611  77 

Amount  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$60,61177 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 6,483  05 

July  1, 1881,  outstanding  liabilities 1,594  20 

— : 8,077  25 

July  1, 1881,  amount  available 52,534  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 
(See  Appendix  M  M  4.) 

5.  Petaluma  CreeJcy  California. — ^The  original  project  was  to  give  a 
depth  of  3  feet  at  low- water  to  Petaluma  and  to  make  three  cut-offs  for 
the  purpose  of  straightening  the  channel. 

Two  of  these  cut-oflGs  were  made  during  the  year,  to  the  very  great 
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improvemeut  of  the  navigation,  saving  a  day  to  each  vesseL  In  addi- 
tku*  some  dredging  was  done  in  the  bed  of  tiie  creek. 

The  total  amount  of  excavation  daring  the  year  was  21,135  cubic  yards. 

The  amount  now  available  is  insufficient  to  afford  any  sensible  relief 
from  the  difficulties  that  remain,  and  therefore  it  will  be  held  unex- 
pended to  await  the  next  appropriation,  and  will  then  be  applied  to 
dredging  the  bed  of  the  creek  below  Petaluma. 

The  whole  amount  necessary  to  complete  the  project  ($22,000)  can  be 
profitably  expended  in  the  coming  year,  and  it  is  thought  that  the  inter- 
ests of  the  work  require  an  appropriation  of  not  less  than  $12,000. 

The  amount  exi>ended  to  June  30, 1881,  is  $7,547.66. 

Jnly  1,1880,  amount  available $8,000  00 

ABMNmt  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$16,000  00 

Jalj'  1, 1881,  amount  expended  during;  fiscal  year,  exclusive  of  outstanding 
liibilities  July  1,1880 7,547  66 

Julyl,  1881,  amount  available 8,452  34 

Affloant  (estimated)  reonired  for  completion  of  existing  project 22, 000  00 

Affloont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    22, 000  00 

(See  Appendix  M  M  5.) 

6.  Humboldt  Bay  and  Harbor .  California. — ^The  object  of  this  improve- 
ment is  to  give  a  permanent  depth  of  10  feet  at  low- water  in  front  of 
the  town  of  Eureka  in  Humboldt  Bay,  and  to  secure  a  better  and  more 
rtable  channel  over  the  bar  at  the  entrance  of  the  harbor.  The  latter 
is  the  more  difficult  as  well  as  the  more  important  object.  No  project 
or  estimate  has  yet  been  submitted  for  the  attainment  of  the  latter 

The  first-named  result  is  to  be  obtained  by  dredging.  The  first  appro- 
priation is  now  in  hand  and  dredging  will  be  commenced  September  15, 
under  a  contract  made  on  June  30. 

The  appropriation  asked  in  this  report  will  be  applied  to  the  same 
object 

Amoimt  appropriated  by  act  approved  March  3,  1881 ^40,000  00 

Joly  1, 1^1,  amount  expended  auring  fiscal  year,  exclusive  of  outstanding 
liabilitiee  July  1,  1880 7  82 

Jaly  1, 1881,  amount  available 39,992  18 

AiDonnt  (estimated )  required  for  completion  of  existing  project 95, 220  05 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  M  M  6.) 

EXAMINATIONS  AND  SUBYETS  FOB  DCPBOYEMENT. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Lieutenant-Colonel  Mendell  was  charged  with  guch  examina- 
tim  and  surveys  as  may  be  necessary  to  devise  a  system  of  works  to  prevent 
^  further  injury  to  the  navigable  waters  of  California  from  the  dibris 
fr9m  the  mines  and  the  estimates  of  the  cost  of  such  works^  and  report  the 
rentb  of  such  examinations^  survey s^  and  estimates  of  cost  of  proposed  works 
*aie  in  pursuance  hereof  to  Congress  at  its  next  session^  and  submitted  a 
preliminary  report  upon  the  subject,which  was  transmitted  to  Congress 
«t  its  last  session  and  printed  as  House  Ex.  Doc.  No.  76,  Forty-sixth 
^^OQgress,  third  session.    (See,  also,  Appendix  M  M  7.) 

And  also  with  examination  to  determine  the  work  ^necessary  to  be  done 
^  the  cost  of  the  same  to  improve  the  channels  inside  the  bar  of  Humboldt 
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Bay^  California^  the  results  of  whicli  were  transmitted  to  Congress  in  a 
report  printed  as  House  Ex.  Doc.  No.  59,  Forty-sixth  Congress,  third 
session.    (See,  also.  Appendix  M  M  6.) 

Lieutenant-Colonel  Mendell  was  also  charged  with  the  duty  of  mak- 
ing a  report  upon  the  subject  of  the  following  resolution  oi  flie  House 
of  Eepresentatives  of  June  12, 1880,  viz: 

That  the  Secretcuy  of  War  be  directed  to  report  to  this  House  what  causes,  if  any, 
are  tending  to  diminish  the  tidal  area  of  the  Bay  of  Sau  lYanicsco.  and  what  action, 
if  any,  has  been  taken  by  the  Government  of  the  United  States,  oy  the  city  of  San 
Francisco,  or  by  corporations,  or  individuals  which  will  tend  to  lessen  the  tidal  scour 
on  the  bar  of  San  Francisco,  and  thereby  decrease  the  depth  of  water  upon  said  bar, 
and  diminish  its  value  as  a  commercial  harbor — 

Which  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc 
93,  Forty-sixth  Congress,  third  session.    (See,  also,  Appendix  M  M  8.) 

Also,  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be 
duly  submitted  when  received: 

1.  MoJcelumne  River y  Calif ornia^  from  its  mouth  at  or  near  Woodbridgt. 

IMPROVEMENT  OF  HARBOR  AT  SAN  DIEGO,  CALDFORNIA. 

Officer  in  charge,  Lieut.  Col.  C.  S.  Stewart,  Corps  of  Engineers. 

In  1875  a  project  was  adopted  for  the  improvement  of  this  harbor  by 
turning  the  course  of  the  San  Diego  Ei ver  from  it  by  means  of  an  arti- 
ficial channel  way  and  levee  into  False  Bay^  in  which  it  emptied  for- 
merly. In  this  way  it  was  believed  the  deposit  in  San  Diego  Harbor  of 
the  sand  and  earth  brought  down  by  the  river  during  floods  would  be 
prevented.    So  far  this  has  been  the  case. 

Small  repairs  to  the  levee  have  been  made  during  the  past  year. 
.  The  sum  of  $80,123  in  all  has  been  expended  to  the  30th  of  June,  1881. 

The  last  appropriation  made  will  probably  keep  the  works  in  repair 
for  severed  years. 

July  1,  1^80,  amount  available $925  00 

July  ly  1881,  amount  expended  during  fiscal  year,  exclusiTe  of  outstanding  lia- 
bilities July  1. 1880 48  00 

July  1,  1881,amount  available 877  00 

(See  Appendix  N  N  1.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 1881, 
Lieutenant-Colonel  Stewart  was  charged  with  and  has  completed  the 
following: 

Harbor  of  San  Luis  Obispo^  California,    (See  Appendix  N  N  2.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  OREGON  AND  IN  WASHING- 
TON TERRITORY — IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER, 
IDAHO— CONSTRUCTION  OF  CASCADES  CANAL,  COLUMBIA  RIVER. 

Officer  in  charge,  Maj.  G.  L.  Gillespie,  Corps  of  Engineers,  having 
nnder  his  immediate  orders  Capt.  Chas.  F.  Powell,  Corps  of  Engineers, 
and  since  January  31, 1881,  Lieut.  P.  M.  Price,  Corps  of  Engineers. 

1.  Lower  Willamette  and  Columbia  rivers  from  Portland^  Oregon^  to 
the  sea, — The  present  project  for  the  improvement  of  these  rivers  was 
adopted  in  1877  and  modified  in  1879,  the  object  being  to  deepen,  per- 
manently, the  water  over  the  main  bars  from  Portland,  on  the  Willamette, 
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to  Colombia  City,  on  the  Colambia,  for  SQ^-going  vessels  and  steamers 
drawiDg  20  feet  or  more,  by  the  construction  of  a  system  of  dikes  and 
dams  formed  of  piles  and  loose  stone,  which  would  utilize  the  available 
waters  and  currents  of  these  rivers  for  scouring  puri)ose8. 

The  natural  channel  existing  at  the  time  the  improvement  was  com- 
meneed,  in  1867,  varied  from  150  to  300  feet,  with  not  more  than  15  feet 
at  shoalest  points  at  low  tide,  in  low  stage.  The  bars  comprised  in  the 
project  are  located  at  Swan  Island,  near  the  head  of  Willamette  Slough, 
and  at  Goon  Island,  Willamette  River,  and  at  Saint  Helen's,  Columbia 
River. 

The  pile  dike  began  last  year  at  the  mouth  of  the  Willamette  River, 
to  close  Coon  Island  Slough,  the  western  outlet  to  tiie  Columbia  River, 
was  completed  during  the  year,  and  the  protective  revetment  around 
the  island  was  heavily  riprapped.  Seven  thousand  two  hundred  and 
thirty  cubic  yards  of  material  were  dredged  from  the  bar  at  the  mouth 
of  the  Willamette  (before  improvement  was  completed),  opening  a  chan- 
nel 430  feet  long  and  110  feet  wide  with  19  feet  at  low  stage,  which  has 
been  maintained  since  the  dike  was  finished. 

Seven  thousand  three  hundred  and  twenty  cubic  yards  of  material 
were  dredged  from  the  bar  at  Swan  Island,  .Willamette  River,  opening 
a  channel  2,640  feet  long  and  70  feet  wide  with  18  feet  depth  at  mean 
low  stage. 

The  right  bank  of  Willamette  Slough,  below  the  dam  buUt  last  season, 
was  revetted  to  prevent  further  erosion. 

CareM  survey  was  made  of  the  Hog's  Back  Shoal  near  Astoria,  and 
the  deep-water  channel  indicated  tor  buoyage. 

Minor  surveys  were  made  of  the  bars,  at  Martin's  Island  below  Saint 
Helen's,  Walker's  Island  below  Kalama,  and  Saint  Helen's,  Columbia 
Biver,  and  of  Swan  Island  Bar,  Willamette  River. 

A  careM  survey  was  made  of  the  Middle  Sands  at  the  entrance  to 
the  Columbia  River,  and  of  the  channels  over  them,  and  a  chart  issued 
for  the  use  of  mariners. 

The  shore  line  of  Point  Adams  was  surveyed,  and  a  fascine  and  sand- 
bag revetment,  350  feet  long,  was  built  to  protect  Fort  Stevens,  on  the 
west  side,  against  damage  by  high  seas. 

Vessels  and  steam-propellers,  drawing  from  20  to  21  feet,  have  been 

able  to  reach  Portland  without  detention  during  the  year. 

• 
Afitoant  appropriated  from  act  Jane  23,  1866,  to  act  March  3,  1881,  both 

UKanave $405,365  00 

AiDonnt  expended  to  date 365,627  12 

The  amount  available  at  this  date  will  be  applied  in  building  and 
equipping  a  new  dredger,  and  running  the  same  during  eight  months 
<tf  the  next  fiscal  year,  and  in  the  purchase  of  materials  for  protection 
•M  preservation  of  existing  works  of  improvement. 

The  appropriation  of  $100,000  recommended  for  fiscal  year  ending 
June  30, 1883,  is  proposed  to  be  applied  in  building  a  submerged  dam 
It  the  mouth  of  the  Willamette,  to  close  the  eastern  outlet  to  the  Colum- 
bia River;  in  building  a  dike  at  Swan  Island,  Willamette  Kiver :  in 
defraying  running  expenses  of  the  dredger  for  one  year;  in  building 
two 8C0W8  for  the  dredger;  in  making  surveys  of  bars,  and  purchasing 
"materials  for  the  repairs  and  preservation  of  existing  improvements; 
*ai  for  contingent  exi)enses  of  engineering. 
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July  1, 1880,  amount  available $44,996  :)2 

Amoant  appropriated  by  act  approved  March  3,  1881 45, 000  00 

—————  $89,995  32 
July  1,  1881,  amoant  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 45,960  05 

July  1,  1881,  outstanding  liabilities.:^ 4,297  39 

50,257  44 

July  1,  1^1,  amount  available 39,737  88 

Amount  (estimated)  required  for  completion  of  existing  project 133, 974  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  O  O  1.) 

2.  Upper  Willamette  and  Tamhill  rivers. — The  present  project  for  this 
improvement  was  adopted  in  1870,  the  object  being  to  remove  by  a  well- 
equipped  snag-boat  all  snags  and  stumps  which  are  found  after  each 
annual  fireshet  grounded  in  the  channel  5  to  confine  the  river  to  the  best 
channel  by  building  low  dams  to  close  sloughs  or  contract  water-way, 
and  to  scrape  shoal  bars  to  let  steamboats  of  light  draught  pass  freely 
over  them. 

Small  sums  have  also  been  applied^  from  time  to  time,  in  blasting  rocks 
at  points  where  the  channel  was  narrow  and  the  passage  dangerous. 

During  the  year  1,021  snags  have  been  removed,  374  trees  cut  from 
the  banks,  600  linear  feet  of  brush-dams  built,  and  10  days  consumed  in 
raking  bars.  In  accomplishing  this  work  the  snag-boat  has  traveled 
2,013^  miles. 

Of  solid  rock  496.76  cubic  yards  have  been  removed  by  blasting  at 
Eock  Island  Eapids  near  Oregon  City,  which  has  made  the  passage  con- 
venient and  easy  at  lowest  stage  for  river  boats  drawing  not  more  than 
2^  feet.  At  other  points  the  channel  varies  from  80  to  100  feet  in  width, 
with  a  depth  of  not  less  than  20  inches  at  extreme  low  stage.  This 
depth  is  M.  that  boats  need,  as  the  freights  at  that  stage  are  light  and 
inconsiderable. 

The  amount  exx>ended  to  June  30, 1881,  is  $24,151.93. 

The  amount  of  $15,000  appropriated  by  act  March  3^  1881,  will  be 
applied  in  continuing  the  use  of  the  snag-boat  for  removing  snags  and 
cutting  threatening  trees  from  the  banks ;  in  lowering  the  crests  of  shoal 
bars  by  scraping,  and  in  defraying  contingencies  of  engineering. 

The  appropriation  of  $10,500  recommended  for  the  fiscal  year  ending 
June  30, 1883,  is  for  the  annual  expenses  and  repairs  of  the  snag-boat, 
and  for  contingencies  of  surveys,  engineering,  and  office  expenses. 

July  1,  1880,  amount  availahle $18,373  16 

Amount  appropriated  by  act  approved  March  3,  1881 15,000  00 

$33, 373  16 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Habilities  July  1,  1880 24.151  93 

July  1,  1881,  amount  available * 9,221  23 

Amount  (estimated)  required  for  completion  of  existing  project 38, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 500  00 

(See  Appendix  O  O  2.) 

3.  Upper  Columbia  Biver  inchiding  Snake  River. — ^The  present  project 
for  improvement  of  these  rivers  was  adopted  in  1877,  the  object  being 
to  afford  in  the  Columbia  River  above  the  falls  at  the  Dalles,  a  con- 
veniently na\igable  channel  through  the  various  rocky  reefe  with  a 
depth  of  5J  feet  at  low- water,  and  in  the  Snake  Eiver  as  high  up  as 
Lewiston,  Idaho,  with  a  depth  of  4i  feet  at  low  stage.    Between  the  reefe 
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which  are  from  10  to  40  miles  apart  in  the  Colombia,  and  closer  in  the 
Snake,  the  qhannel  before  improvements  were  commenced  was  usoally 
wide  and  well  defined,  with  deep  water.  At  the  reefs  the  river  was 
choked  with  visible  or  sunken  rocks,  and  the  pilots  picked  their  way 
by  them,  as  well  as  they  could,  in  channels  often  but  little  wider  than 
the  beam  of  their  boats,  with  less  than  4  feet  depth  of  water.    * 

ToUl  amount  appropriated $190,000  00 

Total  amonnt  expended  to  June  30,  1881 158,774  70 

Dming  the  year  a  channel  200  feet  wide  with  ^  feet  depth  at  low 
stage  has  been  opened  at  Monumental  Eapids,  Snake  Eiver,  and  ten 
iw^s  have  been  blasted  and  removed  in  Texas  Eapids  in  the  same  river, 
giving  a  navigable  depth  of  ^  feet  in  a  channel  100  feet  wide  in  the 
most  difficult  part. 

This  channel  is  capable  of  still  further  improvement.  A  contract  was 
made  November  15,  for  the  removal  of  100  cubic  yards  of  rock  at  Uma- 
tilla Bapids,  Columbia  Biver,  and  650  cubic  yards  of  solid  rock  at  Texas, 
Paloose  and  False  Palouse  rapids.  Snake  Eiver. 

The  work  was  commenced  under  many  difficulties  at  Palouse  Eapids 
in  December,  but  before  anything  beyond  the  removal  of  a  few  small 
bowlders  in  the  north  channel  was  accomplished,  the  contractor  lost  all 
of  his  plant  by  a  sudden  freshet  in  the  river. 

July  1,  1880,  amount  available $31,955  18 

Amoant  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$46,955  18 

Jily  1,  1861,  amoant  expended  daring  fiscal  year,  exclnsive 

ofotttotandingliabilitiee  July  1, 1880 13,819  86 

July  1,  lfi8l,  ontsUnding  liabilities 1,710  00 

15,529  86 

Jidy  1, 1881,  amoant  available 1 31,425  32 

Amoant  (estimated)  reanired  for  completion  of  existing  project 62, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  l*^ .      20, 000  00 

(See  Appendix  O  O  3.) 

4.  CtmstrucHng  Canal  around  Cascades  of  the  Columbia  River ^  Oregon. — 

The  project  for  the  improvment  of  the  navigation  of  the  Upper  Colum- 
bia by  the  construction  of  locks  around  the  Cascades,  was  adopted  in 
1877,  the  object  being  to  afford  a  passage  by  river  boats  of  the  minor 
rapids  of  the  Cascades  by  means  of  a  canal  with  two  combined  locks 
having  8  feet  over  the  lower  miter-sill  at  dead  low-water.  Detailed 
surveys  of  the  river  from  the  main  rapids  to  below  Bradford's  Island,  a 
distance  of  4^  miles,  were  made  during  the  year,  together  with  observa- 
tionsof  river  phenomena,  and  the  results  presented  for  the  consideration 
of  a  Board  of  Engineers  which  assembled  November  10, 1880.  The  orig- 
inal plan  was  modified  by  the  Board  and  the  existing  plan,  which  was 
adopted  in  1880,  provides  for  the  improvement  of  the  river  for  a  low- 
water  navigation  to  a  stage  not  exceeding  20  feet  above  low- water,  the 
construction  of  a  single  lock  near  the  foot  of  the  main  rapids  with  a 
lift  of  24  feet  and  an  available  interior  dimension  of  462  by  90  feet,  to 
accommodate  one  boat  and  three  barges  at  one  lockage. 

The  amount  expended  to  date  is  $398,873.95. 

Daring  the  year  the  protective  embankment  to  the  canal  prism  has 
been  carried  2  to  3  feet  above  the  reference  of  the  highest  water  of  1876, 
and  has  been  prolonged  beyond  station  20  to  near  station  28,  with  a  dry 
«tone  wall  whose  top  has  been  stepped  down  from  reference  (134)  to 
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reference  (126) ;  the  abutment  of  the  right-wing  wall  has  made  a  proper 
junction  with  the  protective  embankment  and  stone  wall;  a  timber 
bulkhead  has  been  built  across  the  canal  prism  at  station  28,  to  keep 
out  backwater  from  the  river  below  stage  of  20  feet  on  nearest  gauge ; 
a  frame  bulkhead  has  been  built  at  station,  18  +  75,  to  completely  in- 
close the  lock  site ;  bowlder  quarrying  has  been  continued  to  provide 
stone  for  masonry,  strip  the  sides  of  the  canal  prism  and  to  correct  cur- 
rents outside  and  adjacent  to  embankments,  and  the  prism  excavation 
has  been  carried  firom  station  7  to  station  20  to  8  feet  above  grade,  and 
that  of  the  lock  sit^  to  16  feet  above  bottom. 

The  appropriation  of  $750,000  recommended  is  to  be  applied  in  con- 
tinuing construction  of  the  protective  wall ;  wing  wall  and  a  portion  of 
the  masonry  of  the  locks ;  the  quarrying  and  dressing  of  stone ;  the  ex- 
cavation of  the  canal  prism  and  the  building  of  its  revetment  walls,  and 
the  continuation  of  the  river  improvement. 

July  1, 1880,  amount  available $117,116  60 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$217,116  60 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilittes  July  1,  1880 75,990  55 

July  1,  1881,  outstanding  liabilities 7,278  88 

83,269  43 

July  1,  1881,  amount  available 133,847  17 

Amount  (estimated)  required  for  completion  of  existing  project 1, 224, 337  70 

Amount  that  can  be  prohtably  expended  in  fiscal  year  enmug  June  30, 1883 .      750, 000  00 

(See  Appendix  O  O  4.) 

5.  Coos  Bay  Harbor^  Oregon, — The  present  project  for  the  imi)rove- 
ment  of  the  harbor  was  adopted  in  1879,  the  object  being  to  prevent, 
by  the  construction  of  a  jetty,  accretion  to  the  south  end  of  the  sand 
spit  on  the  north  side  of  the  entrance,  and  to  open  and  maintain  a  more 
direct  course  across  the  outer  bar  for  sea-going  vessels.  The  channel 
in  the  lower  harbor  is  constantly  shifting  under  the  action  of  the  north- 
west winds,  which  heap  up  the  sands  on  the  north  side. 

The  timber  jetty,  which,  at  the  ox)ening  of  the  fiscal  year,  had  reached 
a  completed  length  of  450  feet  outwards  from  the  6-foot  curve,  wa«  pro- 
longed seaward  200  feet,  and  the  inshore  interval  of  538  feet  measured 
{Jong  the  prolongation  of  the  adopted  line  was  almost  entirely  closed 
by  the  use  of  small  timber  cribs 'filled  and  covered  with  stone.  It  has 
been  found  impossible  to  sink  any  more  cribs  in  extension  of  the  jetty, 
owing  to  the  strong  currents  in  a  channel-way  where  no  slackwater 
ever  exists,  and  plans  are  in  force  now  for  continuing  the  work  by 
depositing  stone  at  the  outer  end  from  dump  cars  running  upon  a  tram- 
way connecting  the  improvement  with  a  stone  quarry,  which  has  been 
opened  a  short  distance  from  the  shore  line. 

During  the  winter  the  no.rth  spit  at  its  southern  end  was  partially  cut 
away,  the  high-tide  was  thrown  nearly  1,000  feet  to  the  northward,  and 
the  outlet  'over  the  bar  was  more  direct  from  the  inside.  As  long  as 
the  southerly  storms  continued  the  depth  on  the  bar  gradually  increased 
to  19  feet  at  high-water,  but  late  in  May,  when  the  northerly  winds 
began,  this  depth  was  reduced  in  places  to  13  and  16  feet. 

It  is  expected  that  when  the  jetty  has  reached  a  further  extension  of 
1,000  feet  the  depth  of  J  9  feet  at  high -water  will  be  maintained. 

The  appropriation  of  March  3, 1881,  will  be  applied  to  making  part  of 
this  extension. 

The  appropriation  of  160,000  is  asked  to  continue  the  improvement. 
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July  1, 1880,  amount  avaUable $15,642  28 

Amoant  appropriated  by  act  approved  March  3,  1881 30, 000  00 

145,642  28 

July  1, 1881,  amonnt  expended  daring  fiscal  year,  exolosive  of  outstanding 
Usbilitiee  July  1,  1880 28,879  47 

July  1, 1881,  amount  available ^ 16,762  81 

Amoant  (estimated)  required  for  completion  of  existing  project 902, 000  00 

Amoant  thAt  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    60, 000  00 

(See  Appendix  O  O  5.) 

6.  Lower  Clearwater  River^  Idaho. — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  open  a 
navigable  channel  for  rafts  and  small  river  boat«,  not  less  than  60  to  75 
feet  wide,  with  4  feet  at  low  stage,  from  Lewiston,  Idaho,  to  the  mouth 
of  the  North  Fork,  a  distance  of  40  miles. 

Bat  a  small  reach  of  the  river  has  ever  been  navigated  by  boats,  and 
at  many  points  where  reefs  and  cobble-stone  bars  occur  the  bowlders  are 
80  thickly  distributed  across  the  river  that  there  is  no  safe  channel 
through  them  even  for  rafts,  with  more  than  1  to  2  feet  at  low  stage. 
It  is  a  mountain  stream  with  a  steep  slope,  axid  the  rapids  repeat  them-, 
selves  at  close  intervals.  It  has  not  been  attempted  to  open  the  river  at 
once  to  steamboat  navigation,  but  only  to  do  a  little  work  at  each  of 
the  rapids,  so  as  to  enable  rafts  to  get  out  without  breaking  up.  The 
depth  sought  at  present  is  2J  feet  at  low  stage,  to  be  eventually  carried 
to  4  feet 

Daring  the  yenr  a  channel  170  feet  wide  with  2J  feet  depth  has  been 
opened  at  Big  Eddy  Eapids  by  blasting  and  removing  solid  rock  5  at 
Kent's  Chute,  50  feet  wide  with  3  feet  depth,  by  removal  of  cobble-stone ; 
and  at  the  hcAd  of  Eeuben's  Eapids,  by  blasting  and  removal  of  solid 
rock.  The  latter  rapids  have  been  much  improved  and  no  more  work 
need  be  done  there  until  the  other  rapids  are  improved.  There  is  no 
appropriation  available  for  continuing  the  improvement. .  The  appro- 
priation of  $10,000  recommended  for  the  fiscal  year  ending  June  30, 
1883,  will,  if  granted,  be  applied  to  completing  the  improvement  at  the 
Big  Eddy  and  Kent's  Chute  rapids,  and  in  commencing  an  improve- 
ment at  Saddle  Back  Bapids. 

Ettuuate  of  original  project  of  improvement $34,424  00 

ixBoimt  appropriated  to  date 10,000  00 

Jnlyl.  Id50,  amount  available * 5,000  00 

Jolj  1,  1681,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiliHes  July  V1880 5,000  00 

ABoant  (estimated)  required  for  completion  of  existing  project 24, 424  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  ^  10, 000  00 

(See  Appendix  0  0  6*) 

7.  Entrance  to  Taguina  Bay,  Oregon. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1880,  the  object  being  to  close 
the  south  channel  by  the  construction  of  a  jetty,  2,500  feet  long,  on  the 
Mmth  side  of  the  entrance,  and  to  open  and  maintain  the  central  channel 
with  a  depth  of  water  on  the  bar  of  not  less  than  17  feet  at  high-tide. 
The  north  channel  has  many  submerged  rocks  and  shoal  areas,  which 
niake  it  of  dangerous  navigation  at  all  times.  The  central  channel  is  the 
niost  direct  one  over  the  bar,  and  on  account  of  its  freedom  from  rocks, 
visible  at  and  near  low-water,  has  been  selected  for  improvement. 

The  amount  expended  to  June  30, 1881,  is  $26,360.44.  The  line  of  the 
Proposed  jetty  runs  directly  into  the  ocean,  and  the  work  of  construction 
is  of  the  most  difficult  character.    The  exx>ense  attending  the  preparation 
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of  the  working  plant,  the  constmction  of  the  scows  and  the  cribs,  and 
the  ox>ening  of  qnarries  previously  unknown,  in  a  locality  totally  desti- 
tute of  working  facilities  and  supplies  for  laborers,  has  necessarily  been 
very  great.  One  crib  has  been  sunk  in  6  feet  of  water,  and  by  the  6th 
of  July  it  is  expected  that  another  will  be  in  place.  It  will  be  attempted 
to  hasten  tiie  inshore  construction  by  the  delivery  of  stone  by  a  tram- 
way  2,600  feet  long,  extending  from  a  wharf  on  the  inside  of  the  harbor 
to  the  heel  of  the  jetty,  and  thence  over  the  jetty  as  it  advances. 

The  currents  are  so  strong  and  variable  at  the  site  that  stone-scows 
cannot  be  handled  with  safety  on  the  sea  side  of  the  improvement. 

The  appropriation  asked  for  is  to  prolong  the  jetty  commenced  under 
the  appropriation  of  June  14, 1880. 

July  1, 1880,  amount  available $40,000  00 

Amoant  appropriated  by  act  approved  March,  1881 10, 000  00 

$50,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 26,360  44 

July  1, 1881,  outstanding  liabilities 2,500  00 

■       28,860  44 

July  1,1881,  amount  available 21,139  56 

Amount  (estimated)  required  for  completion  of  existing  project 415, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     60, 000  00 

(See  Appendix  O  O  7.) 

8.  Mouth  of  Ooquille  River^  Oregon. — ^The  appropriation  of  $10,000,  act 
June  14, 1880,  is  the  only  one  made  for  the  improvement.  The  present 
entrance  to  the  river  is  filled  with  rocks  from  beyond  the  bar  on  the  out* 
side  to  a  distance  of  one-half  a  mile  inside,  and  the  bar,  which  is  composed 
of  shifting  sand,  changes  so  rapidly  under  prevailing  winds  that  it  has 
been  found  impracticable  to  make  a  satisfactory  improvement  in  t^e 
lower  section  of  the  river.  The  present  project,  which  was  adopted  m 
1880,  has  for  its  object  the  carrying  of  the  lower  reach  of  the  river,  ter- 
minating at  Lewis  Wharf,  directly  out  to  sea  through  the  lower  end  of 
the  present  sand-spit  on  the  north  side  by  building  a  stone  jetty  on  the 
left  bank,  running  in  a  northwesterly  direction,  so  that  its  extension  will 
cut  the  southern  edge  of  the  north  spit  800  feet  to  the  southward  of  Bock- 
liff  Eocks.  The  channel  to  be  formed  will  pass  between  the  jetty  and 
Bocklift'  Bocks.  During  the  year  750  feet  of  jetty  were  built  by  sinking 
narrow  boxes  of  timber,  30  feet  long,  which  supported  a  tramway  for 
the  delivery  of  stone  from  a  quarry  opened  on  the  left  bank  near  the  heel 
of  the  jetty,  and  then  depositing  stone  on  the  sides  and  over  the  boxes 
until  the  mole  so  formed  had  reached  a  level  of  2  feet  above  low-water 
line,  with  a  crest  varying  in  width  from  5  to  8  feet,  and  a  base  15  to 
28  feet,  according  to  the  depths  of  water  found  along  the  adopted  line. 
The  jetty  can  be  still  further  prolonged  100  feet  before  the  exhaustion  of 
the  existing  appropriation.  It  is  designed  to  continue  the  construction 
until  a  channel  is  opened  over  the  bar  with  a  depth  of  15  feet  at  high- 
tide.  Tlie  jetty,  as  built,  has  already  had  the  effect  of  causing  the  oppo- 
site spit  to  commence  wearing  away,  and  it  is  believed  that  an  extension 
of  1,000  feet  wiU  completely  destroy  the  southern  end  of  the  north  spit, 
and  go  far  towards  maintaining  an  open  channel  across  the  bar  in  that 
direction. 

The  appropriation  recommended  is  designed  to  be  applied  to  the  ex- 
tension of  the  jetty  commenced  under  the  appropriation  of  June  14, 1880. 
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Jnlyl,  1880,  amount  available $10,000  00 

Jnlj  I,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880. 6,712  43 

Jnlyl,  1881,  amount  available 3,287  57 

Amount  (estimated)  required  for  completion  of  easting  project 164, 200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 

(See  Appendix  OO  8.) 

9.  Cowlitz  RiveTy  Washington  Territory. — ^The  Cowlitz  is  the  most  im- 
portant tributary  of  the  Columbia  Eiver  below  the  mouth  of  the  Willam- 
ette; is  80  miles  long,  and  navigable  at  ordinary  stage  for  nearly  50 
mUes  from  its  mouth  by  small  steamboats. 

The  appropriation  ^$2,000)  made  by  the  act  of  June  14,  1880,  was 
applied  to  defraying  tlie  running  expenses  of  the  snag-boat  from  Octo- 
ber 12  to  December  13, 1880,  and  to  payment  of  necessary  expenses  of 
engineering  and  inspection.  As  the  river  is  used  by  smaJl  river  boats 
of  not  exceeding  2  feet  draught,  and  as  the  obstructions  to  navigation 
consist  of  shoal  gravel  bars,  in  which  are  embedded  great  quantities  of 
snags  and  drift,  the  project  for  the  improvement  has  been  limited  to  the 
annual  removal  of  the  most  dangerous  snags  and  the  scraping  of  the 
bars  to  a  moderate  extent  to  enable  the  boats  to  get  over  them  easily. 
During  the  year  the  operations  of  tlie  snag-boat  in  removing  snags, 
overhanging  trees,  and  other  obstructions,  have  enabled  boats  di^wing  3 
feet  to  reach,  without  trouble,  Cowlitz  Landing,  40  miles  above  the 
month,  at  lowest  stage. 

The  river  improvement  is  greatly  benefiting  the  valley;  a  third  steam- 
boat for  the  river  trade  is  building,  and  settlers  are  rapidly  coming  in  to 
enrage  in  agricultural  pursuits. 

The  appropriation  of  $1,000,  act  of  March  3, 1881,  will  be  applied  to 
defraying  the  expenses  of  the  Willamette  Biver  snag-boat  for  a  period 
ot  one  month,  when  employed  in  removing  the  snags  which  have  accu- 
mulated during  the  year. 

The  appropriation  recommended  for  continuing  the  improvement 
during  the  fiscal  year  ending  June  30, 1883,  wiU,  if  made,  be  applied  to 
operating  the  snag-boat  for  two  or  more  months  in  clearing  out  the 
river,  and  in  extending  the  low-water  navigation  10  miles  beyond  the 
point  reached  by  past  improvements. 

Jnlyl,  1880,  amonnt  available 1 $2,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 1, 000  00 

$3,000  00 

July  1, 1881,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 
Uabilitiee  July  1, 1880 2,000  00 

July  1, 1881,  amount  available 1,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 000  00 

(See  Appendix  O  O  9.) 

10.  Skagit  Biver y  Washington  Territory. — An  examination  was  made 
of  this  river  in  1874,  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  June  2i3, 1874,  and  it  was  estimated  that  the  sum  of  $15,000 
would  be  required  to  remove  the  rafts,  jams,  tfnd  snags  which  obstructed 
the  navigation,  and  to  protect  the  banks  against  the  action  of  the  cur- 
rent^ 

By  act  of  June  14, 1880,  $2,500  was  appropriated  for  improving  the . 
liver,  and  applied  to  widening  the  channel  50  feet  at  Little  Mountain  by 
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cutting  the  jam  and  removing  snags,  forming  an  improved  channel  150 
feet  wide  with  5  feet  at  low  stage  5  in  blasting  a  bowlder  fix)m  the  chan- 
nel near  Miller's  Landing,  giving  a  clear  channel-way  200  feet  wide,  with 
not  less  than  4  feet  at  low  stage;  and  in  clearing  a  passage  50  feet  wide 
with  8  feet  depth  at  low  stage  through  the  jam  at  the  head  of  the  North 
Fork. 

A  part  of  the  old  jam  at  Mount  Vernon  should  be  removed,  as  it  forms 
a  nucleus  for  the  collection  of  drift,  and  will  in  time,  if  not  removed, 
form  a  raft  of  the  magnitude  of  that  existing  in  1874,  and,  consequently, 
close  the  river. 

With  the  amount  recommended  for  the  fiscal  year  ending  June  30, 
1883,  if  appropriated,  it  is  proposed  to  build,  equip,  and  run  for  one  year 
a  good  snag-boat,  which  will  be  utilized  not  only  in  the  Skagit  Eiver, 
but  in  all  the  rivers  of  Washington  Territory  emptying  into  the  sound. 

There  are  no  railroads  penetrating  these  valleys,  and  the  officer  in 
charge  thinks  it  but  just  to  the  settlers  that  the  rivers,  their  only  means 
of  communication  with  the  markets  for  produce,  be  kept  open  to  enable 
them  to  get  out  the  valuable  timber  which  covers  the  highlands. 

The  drainage  basin  of  the  Skagit  alone  contains  2,8(K^  square  miles, 
200  square  miles  of  which  may  be  used  for  agricultural  purposes. 

July  1,1880,  amount  available $2,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 2,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  25, 000  00 

(See  Appendix  O  O  10.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPEOVEMBNT. 

To  comply  with  requirements  of  the  river  and  harbor  act  of  March 
3, 1879,  Major  Gillespie  was  charged  with  a  survey  of  the  Columbia  River 
at  the  DalleSj  in  Oregon^  including  plan  and  specifications  for  locks  and 
canal  around  said  point  It  is  expected  that  a  full  report  upon  this  pro- 
posed improvement  will  be  received  in  time  for  transmission  to  Congress 
at  the  early  part  of  the  next  session. 

And  to  comply  with  provisions  of  the  act  of  June  14,  1880,  Major 
Gillespie  was  charged  with  and  has  completed  the  following,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  Senate  Ex.  Doc. 
No.  39,  Forty-sixth  Congress,  third  session : 

1.  Stillaquamish  Rivetj  Washington  Territory,  (See  also  Appendix 
O  O  11.) 

2.  Nooksaclc River ^  Washington  Territory,    (See  also  Appendix  O  0 12.) 

3.  Snohomish Rivery  Washington  Territory.   (See  also  Appendix OO 13.) 

4.  Siuslaw  Bay,  Oregon.    (See  also  Appendix  O  O  14.) 

And  also  to  comply  with  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  was  charged  with  the  following,  the  results  of  which 
will  be  auly  submitted  when  received: 

1.  Toung^Sj  Lewif?  and  ClarJce^Sy  and  Skipanon  Rivers,  entering  into 
Young^s  Bay,  %n  the  county  of  Clatsop,  near  mouth  of  Columbia  River, 
Oregon. 

2.  Snake  River,  from  Lewiston  to  the  mouth  of  Salmon  River,  Idaho. 

3.  Entrance  to  Oray^s  Harbor,  Washington  Territory. 

4.  Between  Baker^s  Bay  and  Slioalwater  Bay,  Washington  Territory^  for 
canal  for  light-draught  vessels. 

5.  Survey  of  Chehalis  River,  in  Washington  Territory. 
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HARBOR  OF  REFUGE  ON  THE  PACIFIC  COAST. 

The  river  and  harbor  act  of  March  3, 1879,  appropriates  $150,000  to 
be  expended  by  the  Secretary  of  War  in  the  commencement  of  the  con- 
strnction  of  a  breakwater  and  harbor  of  refage  at  sach  point  on  the 
Pacific  Ocean  between  the  Straits  of  Faca  and  San  Francisco,  Gal.,  as 
may,  in  the  opinion  of  a  m^ority  of  the  Board  of  United  States  Engi- 
neers for  the  Pacific  Coast,  be  most  suitable,  the  interest  of  commerce, 
local  and  general,  being  considered. 

To  comply  with  a  resolution  of  the  Senate  of  May  5, 1880,  a  majority 
and  a  minority  report  of  the  Board  of  Engineers,  dated  March  6, 1880^as 
transmitted  to  the  Senate,  May  8, 1880,  and  printed  as  Senate  Ex.  Doc. 
So.  188,  Forty-sixth  Congress,  second  session;  and  on  May  24  there  was 
also  transmitted  to  Congress  as  an  appendix  to  the  above  a  letter  &om 
Assistant  George  Davidson,  United  States  Coast  and  Geodetic  Survey, 
in  reply  to  a  request  from  the  Board  asking  the  results  of  his  observa- 
tions and  experience  on  the  coast.  As  the  selection  of  a  site  had  been 
made  by  the  Board  before  the  receipt  of  this  communication,  it  formed 
no  part  of  the  proceedings  previously  had.  This  letter  was  printed  as 
Part  2  of  the  above  congressional  document.  Subsequently,  on  June  3, 
another  communication  was  received  upon  the  same  subject,  also  at  the 
request  of  the  Board,  from  Assistant  A.  F.  Rodgers,  of  the  United  States 
Coast  and  Geodetic  Survey.  The  Board  also  invited,  by  public  notice 
in  the  journals  of  the  coast,  all  persons  who  so  desired  to  submit  their 
views,  either  verbally  or  by  letter. 

As  some  of  these  communications  were^ot  received  by  the  Board  in 
time  for  consideration  before  its  report  on  the  location  of  the  harbor  of 
refuge  was  made,  and  in  view  of  the  magnitude  of  the  work,  the  impor- 
tance of  the  fullest  discussion  of  the  subject,  and  of  the  diversity  of 
opinion  which  appeared  to  exist,  in  some  instances  at  variance  with  the 
Tiews  of  the  majority  of  the  Board,  with  the  sanction  of  the  Secretary 
of  War  instructions  were  given  to  the  Board  to  reconsider  the  whole 
subject. 

The  Board  accordingly,  after  further  consideration,  submitted  its  sup- 
plementary report,  January  15^  1881,  which  was  transmitted  to  the  Senate 
in  compliance  with  its  resolution  of  February  19,  and  is  printed  as  Sen- 
ate Ex.  Doc.  No.  59,  Forty-sixth  Congress,  third  session. 

It  will  be  seen  that  this  report  is  not  a  unanimous  one;  that  the  ma- 
jority of  the  Board,  having  studied  and  carefully  examined  the  pax>ers 
before  it  and  reconsidered  the  whole  subject,  sees  no  reason  for  changing 
the  views  expressed  in  its  report  of  March  6, 1880,  that  Port  Orfoni  is 
the  most  suitable  point  for  the  proposed  harbor  of  refuge. 

It  wiU  also  appear  that  the  dissenting  member  adheres  to  his  previ- 
ously expressed  opinion  that  Trinidad  presents  greater  advantages  than 
My  othef  point,  and  reserves  the  right  to  present  a  full  expression  of 
his  views  at  a  lat«r  period. 

It  may  be  well  to  state  that  according  to  the  estimates  of  the  Board, 
an  ultimate  expenditure  of  about  $8,000,000  will  be  involved  in  the  com- 
plete establishment  of  the  harbor  in  question.  As  it  is  evident  that  the 
expenditure  of  the  amount  now  available  cannot  produl^e  any  beneficial 
results,  it  is  proposed  to  withhold  it  till  a  further  appropriation  is  made. 
This  course  will  be  in  the  interest  of  economy  and  wUl  not  delay  the 
final  construction  of  the  harbor. 
(See  Appendix  P  P.) 
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SURVEYS   AND    EXAMINATIONS   WITH    A  VIEW    TO   THE   IM- 
PROVEMENT   OF   RIVERS    AND    HARBORS. 

For  exammatdons  and  surveys  for  improvements  and  for  contingencies 
of  rivers  and  harbors,  an  appropriation  of  $200,000  should  be  made. 

WASHINGTON   AQUEDUCT. 

Officer  in  charge,  Lieut.  Col.  Thomas  Lincoln  Casey,  Corps  of  Engi- 
neers. 

The  funds  appropriated  for  the  Washington  Aqueduct  for  the  past 
year,  were  for  maintenance  and  general  repairs  of  existing  works. 
These  have  been  kept  in  good  order,  and  have  furnished  to  the  city  as 
great  a  supply  of  water  as  they  are  capable  of  giving  with  the  present 
appliances. 

Among  the  larger  repairs  made  during  the  past  year,  were  the  plaster- 
ing, with  Portland  cement  mortar,  of  tiie  exterior  walls  of  the  influent 
ana  effluent  gate-houses  of  the  distributing  reservoir:  tiie  construction 
of  anew  timber  bridge,  143  feet  in  length,  with  a  16-ioot  roadway,  sup- 
ported on  trestles  from  16  to  21  feet  in  height,  over  the  waste  channel 
of  the  receiving  reservoir;  the  raising  of  the  masonry  of  the  chamber  of 
the  connecting  conduit  at  the  receiving  reservoir,  so  as  to  bring  up  the 
water  in  the  distributing  reservoir  to  the  level  of  146  feet;  and  the 
plastering,  with  Portland  cement  mortar,  of  the  exterior  of  the  high 
service  reservoir  in  Georgetown,  in  imitation  of  a  rustic  ashlar  covering 
for  this  structure. 

The  necessity  for  the  extension  of  the  dam  at  the  Great  Falls,  across 
the  river,  is  again  urged,  and  attention  is  invited  to  the  remarks  of  the 
officer  in  charge  ui)on  this  matter.  The  appropriation  required  for  this 
purpose  is  recommended  to  favorable  consideration ;  for  unless  this  dam 
is  built,  the  annoyance  and  embarrassment  which  many  of  the  people 
of  this  city  experience  in  consequence  of  a  weak  and  limited  supply 
of  water,  will  in  a  short  time  be  seriously  increased,  while  the  areas  of 
limited  supply  will  correspondingly  enlarge. 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30, 1883,  are  as  follows : 

For  engineering,  mamtenance,  repairs,  and  constmction $255, 000  00 

(See  Appendix  Q  Q.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND 
GROUNDS  IN  THE  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Thomas  Lincoln  Casey,  Corps  of  Engi- 
neers, from  July  1, 1880,  to  April  1, 1881;  since  that  date  Col.  A.  F. 
Eockwell,  U.  S.  A. 

The  labor  performed  during  the  year  upon  the  public  grounds  in  the 
District  of  Columbia  was  confined  principally  to  their  care  aiM  preser- 
vation, the  available  appropriations  permitting  but  little  advance  in 
the  way  of  new  work.  Satisfactory  progress  was,  however,  made  in 
the  improvement  of  the  grounds  south  of  the  Executive  Mansion,  while 
a  marked  improvement  was  made  in  Farragut  Square,  by  the  removal 
of  the  concrete  roadway  therefrom.  Eleven  of  the  smaller  reservations 
at  the  intersections  of  streets  and  avenues  were  also  improved  by  re- 
grading  and  planting,  and  inclosing  with  park  post  and  chain  fence, 
and  the  introduction  of  water-pipe  for  irrigating  purposes. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge,  and 
his  estimates  for  the  coming  fiscal  year  are  recommended  as  follows: 
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For  improTeroent  and  care  of  public  buildings  and  grounds $193, 500  00 

For  compensation  of  persons  employed  on  and  around  public  buildings 

and  grounds 48,400  00 

For  contingent  and  incidental  expenses 1,000  00 

242,900  00 

(See  Appendix  B  B.) 

SALE  OP  LOTS  AT  THE  INTERSECTION  OF  K  AND  SIX- 
TEENTH  STREETS,  NORTHWEST,  WASHINGTON,  DIS- 
TRICT  OF   COLUMBIA. 

Section  4  of  ^'An  act  making  appropriations  for  the  expenses  of  the 

Svemment  of  the  District  of  Oolambia  for  the  fiscal  year  ending  June 
,  1882,  and  for  other  purposes,"  approved  March  3, 1881,  provides — 

That  the  Chief  of  Engineers,  United  States  Army,  m  charge  of  ^nblio  buildings 
ind  grounds  in  the  District  of  Columbia,  be,  and  is  hereby,  authorized  to  seU  and 
coDTey,  by  good  and  sufiScient  deed,  to  each  of  the  owners  of  lot  one,  square  one 
hundred  and  eighty-four;  lot  five,  square  one  hundred  and  eighty-five;  lots  five, 
lix,  and  seven,  square  one  hundred  and  ninety-ei^ht;  lot  twelve,  square  one  hundred 
sad  ninety-nine,  in  the  city  of  Washington,  District  of  Columbia,  such  portion  of  the 
ground  immediately  adjoining  the  fix>nt  of  said  lots,  or  either  of  them,  as  wiU  make  the 
snglee  at  the  four  corners  of  Sixteenth  and  K  streets,  northwest,  right  angles,  upon 
payment  into  the  Treasury  of  the  United  States  by  said  owners,  or  each  of  them,  or  an 
amoont  for  the  number  of  feet  in  each  lot  so  to  be  conveyed  at  the  rate  the  same  may 
be  appraised  by  three  disinterested  freeholders  resident  of  the  city  of  Washin^n,  to 
be  selected  and  sworn  bv  said  Chief  of  Engineers  imjiartiaUy  to  appraise  said  real 
(State  at  the  true  value  thereof  in  money ;  and  upon  said  sale,  the  owners  of  said  lots 
respectivelv  shall  pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  a 
higb-sohool  building  in  the  city  of  Walshington,  one-third  of  said  purchase  money, 
vSi  the  remainder  tnereof,  with  interest,  in  one  year  from  the  date  of  sale.  No  con- 
veyance shaU  be  made  until  aU  the  purchase-money  is  paid:  Provided.  That  said 
Chief  of  Engineers  shall  not  sell  or  convey  one  portion  or  any  part  of  said  real  estate 
imless  all  the  same  is  sold  and  conveyed. 

In  obedience  to  its  requirements,  the  following-named  gentlemen^ 
residents  of  the  city  of  Washington,  D.  0.,  were  invited  to  act  as  ap 
praisers  at  a  compensation  of  $25  each,  viz :  Mr.  G.  C.  Duncanson,  Dr. 
Daniel  £.  Clarke,  and  Mr.  O.  0.  Green. 

Having  signified  their  acceptance  of  the  invitation,  and  taken  the  pre- 
scribed oath,  the  appraisers  proceeded  to  the  discharge  of  the  duties 
imposed  upon  them,  and  under  date  March  31, 1881,  submitted  their 
report,  of  which  the  following  is  a  copy : 

Washington,  March  31, 1881. 

Sib:  The  nndersiffned  having  been  appointed  a  commission,  and  having  taken  the 
oath  for  the  pnrpose  of  appraising  the  triangles  at  the  intersection  of  Six- 


teenth and  K  streets  northwest,  said  triangles  adjoining  squares  184, 185, 198^  and  199, 
liATe  personally  visited,  viewed,  and  walked  over  said  groond  and  premises,  and, 
after  ane  consideration  and  consultation,  make  the  following  as  their  report: 

We  appraise  the  triangles  adjoining  squares  184,  185,  and  199  at  $1.50  per  square 
foot  The  triangle  adjoining  square  198  we  appraise  at  $1.25  per  square  foot,  it  being 
in  front  of  three  lots,  the  center  lot  being  occupied  and  improved  by  frame  dwelling- 
iKNiae,  which  wiU  not  be  so  susceptible  of  receiving  the  same  benefit,  by  the  addition 
of  the  triangle,  as  the  lots  in  squares  184,  185,  and  199,  which  are  unimproved. 
All  of  which  is  respectfuUy  submitted  under  our  hands  and  seals. 

Dan'l  B.  Clarkb.  [seal.] 

Chas.  C.  Duncanson.    [seal.] 
O.  C.  Green.  [seal.] 

H.  G.  Wright, 

Ckkfof  Engineers,  Brig,  and  Bvt,  Maj.  Gen,,  U.  S,  A. 

Under  date  April  1, 1881,  the  following  letter  was  addressed  to — 

Mr.  Sjlvanos  0.  Boynton. 

Messrs.  Henry  Dickson  and  others. 

Messrs.  John  F.  Oook  and  others. 

Messrs.  Henry  Dickson  and  William  Eing. 
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Office  of  the  Chief  of  Engineers,  United  States  Armt, 

Washington,  D,  C,  ApHl  1,  1881. 

Gentlemen  :  In  accordance  with  the  provisions  of  section  4,  of  "An  act  making 
appropriations  to  provide  for  the  expenses  of  the  government  of  the  District  of  Co- 
lombia for  the  fiscal  year  ending  Jnne  30, 1882,  and  for  other  purposes/'  approved 
March  3,  1881, 1  have  caused  an  appraisement  to  be  made  of  the  triangalar  spaces 
abutting  upon  lot  one,  square  484;  lot  5,  square  185;  lots  5,  6,  and  7,  square  196; 
lot  1^,  square  199,  in  this  city  (containing  1,296  square  feet  each),  by  three  disin- 
terested fireeholders  resident  of  the  city  of  Washington,  selected  and  sworn  by  me 
to  "impartially  appraise  said  real  estate  at  the  true  value  thereof  in  money";  and 
the  said  appraisers  have  reported  to  me  that  they  have  appraised  the  triangles  adjoin- 
ing squares  184,  185,  and  199  at  $1.50  per  square  foot,  and  the  lot  adjoining  snuare 
198  at  $1.25  per  square  foot.  It  being  understood  that  you  are  the  owners  oi  the 
lots  in  question  I  have  to  request  tlmt  you  will  stato  in  writing  whether  you  will 
purchase  the  said  lots  from  the  United  States  at  the  prices  fixed  by  th»  appraisers, 
also  whether  you  will  pay  inl^  the  Treasury  of  the  United  States  the  entire  sum  fixea 
therefor,  or  will  pay  one-third  down  and  tne  balance,  with  interest,  within  one  year. 

Tour  attention  is  invited  to  the  nrovision  contained  in  section  4.  of  the  act,  "that 
no  conveyance  shall  be  made  until  all  the  purchase  money  is  paid :  Provided,  That 
said  chief  of  engineers  shall  not  sell  or  convey  one  i>ortion  or  %ny  part  of  said  real 
estate  unless  all  the  same  is  sold  and  conveyed." 

A  copy  of  the  report  of  the  appraisers  and  of  section  4  of  the  act  referred  to  are 
transmitted  for  your  information. 

Very  respectfully,  your  obedient  seiVt, 

H.  G.  Wright,' 
Chief  of  Engineers,  Brig,  and  Bvt  Maj.  G^h^L 

In  reply  thereto,  each  of  the  parties  named  signified  their  willingness 
to  accept  the  appraisal  of  the  commissioners  and  to  pay  for  the  lots  in 
cash. 

Upon  the  receipt  from  the  Treasurer  of  the  United  States  of  his  cer- 
tificates that  the  several  amounts  due  from  the  parties  had  been  paid 
into  the  Treasury,  proper  deeds  of  conveyance  were  made. 

The  amounts  received  for  the  lots  were  as  follows : 

John  F.  Cook  and  others^  square  198 $1,020 

Henry  Dickson  and  William  King,  square  185 1,944 

Henry  Dickson  and  others,  square  199 1,944 

Sylvanus  C.  Boynton,  square  184 1,944 

MISSISSIPPI  RIVER  COMMISSION. 

This  commission,  organized  under  the  provisions  of  the  act  of  Jane 
28,  1879,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
through  this  office.  In  addition  to  the  continuation  of  the  surveys  of 
this  river  and  its  tributaries,  and  the  consideration  of  plans  for  improv- 
ing and  giving  safety  and  ease  to  the  navigation  of  the  main  stream,  the 
commission  has  been  engaged  in  making  arrangements  for  the  applica- 
tion of  the  appropriation  of  $1,000,000,  made  by  the  river  and  harbor 
act  of  March  3, 1881,  to  the  improvement  of  the  extensive  reaches  of 
the  Mississippi  Eiver  in  the  vicinity  of  Plum  Point  and  Lake  Providence, 
where  some  of  the  worst  of  the  obstacles  to  the  navigation  of  the  lower 
river  are  met  with. 

Much  detailed  information  regarding  the  progress  of  the  commission 
in  its  duties  will  be  found  in  its  reports,  Appendix  S  S,  which  are  at- 
tached at  the  suggestion  of  the  president  of  the  commission. 

SURVEYS   OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Officer  in  charge,  Maj.  C.  B.  Comstock,  Corps  of  Engineers,  who  had 
under  his  immediate  orders  First  Lieut.  P.  M.  Price,  Corps  of  Engineers 
(relieved  from  duty  on  Lake  Survey  December  7, 1880),  and  the  following 
named  principal  assistant  engineers,  E.  S.  Wheeler,  A.  B.  Flint,  O.  B. 
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Wheeler,  E.  S.  Woodward,  C.  H.  Kummell,  Thomas  Eussell,  J.  H.  Dar- 
Ung,  T.  W.  Wright,  and  L.  L.  Wheeler. 

Progress  of  the  work  during  the  year. — Longitades  have  been  deter- 
mined between  Detroit  and  the  following  named  stations :  Cambridge, 
Mass.,  Toledo,  Ohio,  Fort  McDermit,  Nev.,  and  San  Antonio,  Tex. 

The  comparison  of  standards  has  been  continued.  ^The  conduct  of 
the  zinc  bar  of  Tube  I.,  of  the  Eepsold  base  apparatus,  has  been  investi- 
gated. 

The  final  reduction  of  the  work  of  the  lake  survey  and  the  prepara- 
tion of  the  final  report  have  been  continued. 

Water-level  observations  have  been  continued. 

Coast  chart  ISo.  7  of  Lake  Erie  has  been  completed. 

Amount  available  for  fiscal  year  1881-'82 $26,000  00 

Amount  required  for  survey  of  northern  and  northwestern  -lakes,  for  fiscal 
year  ending  June  30, 1883,  namely,  for  electrot^ing  50  copper  plates,  for 
continuance  of  water-level  observations,  for  printing  and  issumg  charts 
for  nso  of  navigators,  for  office  rent,  reduction  of  work,  clerk  hire,  fuel, 
and  miscellaneous 20,000  00 

(See-AppendixTT.) 


MILITARY,  GEOGRAPHICAL,  AND  LAKE  SURVEY  MAPS. 
In  the  Office  of  the  Chief  of  Engineers. 

Progress  in  the  compilation  of  the  new  outline  map  of  the  Territory  of 
the  United  States,  west  of  the  Mississippi  Eiver,  scale  Tinrhnruj  ^^ 
been  ma<le  during  the  past  year,  and  the  northwestern  sheet  has  been 
placed  in  the  hands  of  th^  engraver. 

The  following  maps  have  been  photolithographed  and  an  edition 
printed  for  distribution  to  the  army : 

Map  of  the  Yellowstone  National  Park,  Big  Horn  Mountains  and  ad- 
jacent territory,  on  a  scale  of  12  miles  to  1  inch,  by  Oapt.  James  F. 
Gregory,  Corps  of  Engineers,  1881. 

Map  of  Mexico,  by  Captain  Noix,  1873,  scale  ^ooWo* 

Map  of  the  United  States,  showing  the  locations  of  works  and  sur- 
veys for  river  and  harbor  improvement,  on  a  scale  of  52^  miles  to  1  inch, 
by  Maj.  H.  M.  Eobert,  Corps  of  Engineers,  1879. 

Map  of  the  Yellowstone  Eiver,  in  thirty-three  sheets,  from  Fort  Eeogh 
to  Fort  Buford,  scale  Woo?  ^7  Lieut.  Edward  Maguire,  Corps  of  Engi- 
neers, 1879. 

The  following  maps  are  now  in  the  hands  of  the  photolithographer: 

Map  of  Nebraska,  scale  sW^oJ^y  ^7  Capt.  W.  S.  Stanton,  Corpd  of 
Engineers,  1881. 

Map  of  the  Department  of  the  Columbia,  scale  16  miles  to  1  inch,  by 
Lieut.  T.  W.  Symons,  Corps  of  Engineers,  1881. 

Map  of  the  Ohio  River,  in  forty-one  sheets,  scale  3  miles  to  1  inch,  by 
Maj.  W.  E.  Merrill,  Corps  of  Engineers,  1881. 

The  following  lake  survey  charts  have  been  engraved  on  copper: 

Lake  Erie. 

Lake  Erie  coast  chart,  No.  1. 
Lake  Erie  coast  chart,  No.  5. 
Lake  Erie  coast  chart.  No.  6. 
Niagara  Falls. 

22  £ 
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Lake  Erie  coast  chart  !N'o.  7  has  been  photolithographed  and  an  edition 
printed  in  advance  of  the  CDgraved  edition.  This  chart  is  now  in  the 
hands  of  the  engraver.  Fl^! 

Plates  14  to  22,  to  illustrate  the  final  report  of  the  Survey  of  the 
Northern  and  Northwestern  Lakes  have  been  photolithographed  and 
printed. 

The  following  engraved  plates  of  charts  of  the  Northern  and  North- 
western Lakes  have  been  electrotyped: 

Lake  Ontario. 

Lake  Michigan  coast  chart.  No.  1. 

Lake  Michigan  coast  chart,  No.  2. 

Lake  Michigan  coast  chart,  No.  3. 

Lake  Michigan  coast  chart,  No.  8. 

Lake  Michigan  coast  chart,  No.  9. 

Lake  Supenor  charts,  Nos.  1, 2,  and  3. 

Isle  Royale. 

Lake  Saint  Clair. 

Lake  Erie  coast  chart,  No.  2. 

Lake  Erie. 

Lake  Erie  coast  chart.  No.  3. 

Lake  Erie  coast  chart.  No.  4. 

Lake  Erie  coast  chart,  No.  6. 

Lake  Ontario  coast  chart.  No.  1. 

Lake  Ontario  coast  chart.  No.  5.  '^ 

GEOLOGICAL  EXPLORATIONS  OF  THE  FORTIETH  PAR- 
ALLEL. 

The  last  of  the  quarto  reports  of  this  exploration,  Vol.  VII.,  Odon- 
tomithes,  by  Prof.  O.  C.  Marsh,  has  been  published. 

GEOGRAPHICAL  SURVEYS  OF  THE  TERRITORY  OF  THE 
UNITED  STATES  WEST  OF  THE  ONE  HUNDREDTH  ME- 
IDIAN. 

Officer  in  charge,  First  Lieut.  M.  M.  Macomb,  Fourth  U.  S.  Artillery. 

During  portions  of  the  year,  in  addition  to  the  regular  office  force, 
the  following  gentlemen  have  been  temporarily  engaged  upon  special 
subjects:  Prof.  J.  J.  Stevenson,  geologist,  in  completing  the  proof-read- 
ing of  his  report ;  Dr.  C.  A.  White,  paleontologist,  in  preparing  an  ap- 
pendix to  the  above  report,  and  reading  proof  of  same;  Mr.  Miles  Rock, 
computing  geographical  positions  of  main  and  secondary  triangulation 
points  in  California  and  Kevada ;  Mr.  Frank  Carpenter,  in  completing 
the  plotting  of  topographical  data  in  Atlas  sheet  73  in  Southern  Cali- 
fornia. 

First  Lieut.  Willard  Young,  Corps  of  Engineers,  F.  8.  A.,  was  engaged 
at  the  office  between  June  7, 1881,  and  June  13, 1881,  in  supervising  the 
plotting  of  notes  taken  by  him  in  1878  at  Great  Salt  Lake. 

No  field-work  was  done  during  the  year,  there  being  no  funds  avail- 
ble  for  that  puri>08e. 

The  duties  of  the  regular  office  force  have  been  confined  to  the 
reductions  needed  to  place  data  already  gathered  in  shape  for  publica- 
tion. 

Twenty  longitudes  and  latitudes  of  primary  and  secondary  triangula- 
tion stations  have  been  computed,  together  with  126  distances  and  39 
azimuths. 

Plotting  has  been  done  upon  5  regular  and  special  sheets,  not  yet 
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ready  for  pnblicatioD,  and  new  material  has  been  redaced  for  revised 
edition  of  atlas  sheets  out  of  print. 

Six  regular  atlas  sheets  in  hachores,  one  large  topographical  map  of 
the  Lake  Tahoe  region,  and  one  outline  map  have  been  completed  dur- 
ing the  year  and  placed  in  the  hands  of  the  lithographer. 

Five  other  atlas  sheets  are  now  in  the  hands  of  the  final  draughtsmen 
and  will  be  completed  during  the  next  fiscal  year,  together  with  two 
others  not  yet  taken  up. 

Foar  new  land  classification  sheets  and  three  new  geological  sheets 
are  dow  in  the  hands  of  the  lithographer. 

No  maps  will  accompany  extra  copies  of  appendix,  there  not  being 
sofficieut  funds  available  for  the  publication  of  large  editions. 

VoL  VII.,  Archaeology,  of  the  quarto  reports  authorized  by  act  of  Con- 
gress, has  been  in  stereotype  for  some  time,  and  will  appear  during  the 
present  year. 

VoL  III..  Supplement,  Geology,  by  Prof.  J.  J.  Stevenson,  is  now  pass- 
ing througn  the  press,  and  the  manuscript  of  an  octavo  report  contain- 
ing tables  of  geographical  positions,  altitudes,  &c.,  is  in  preparation. 

A  new  edition  of  the  list  of  maps  and  reports  issued  by  the  office  of 
this  survey  has  just  passed  through  the  press. 

The  maps  now  in  preparation  will  be  issued  as  rapidly  as  they  can  be 
completed  by  the  present  small  force. 

There  are  a  number  of  atlas  sheets,  aggregating  in  area  about 
57,000  square  miles  and  lying  in  Oregon,  California,  and  Arizona,  in 
which  much  field-work  has  already  b^n  done,  but  in  which  further 
iieM-work  must  be  done  before  publication  in  regular  form  would  be 
possible. 

Lieutenant  Macomb  estimates  that  $40,000  could  be  used  to  advan- 
tage in  permitting  the  filling  of  gaps  in  the  triangulation  and  topography 
by  additional  field-work,  thus  enabling  fuU  benefit  to  be  got  finom  mate- 
lial  already  at  hand. 

His  report  with  estimates  and  appendixes  is  appended. 

(See  Appendix  U  U.) 


RECONNAISSANCES   AND   EXPLORATIONS. 

The  following-named  officers  have  been  on  duty  at  the  headquarters 
(tf  the  Army  and  at  headquarters  of  the  military  divisions  and  depart- 
ments, and  have  been  engaged  during  the  year  in  preparing  such  maps 
and  making  such  surveys  and  reconnaissances  as  were  required  by  their 
lespective  commanding  officers : 

Maj.  O.  M.  Poe  (colonel  and  aid-de-camp  to"  the  General  of  the  Army) 
at  headquarters  of  the  Army. 

Capt  James  F.  Gregory  at  headquarters  Division  of  the  Missouri. 

Capt  W.  R.  Livermore  at  headquarters  Department  of  Texas. 

Capt  W.  S.  Stanton  at  headquarters  Department  of  the  Platte. 

Capt  B.  H.  Buflher  at  headquarters  Department  of  the  Missouri  till 
Febroary  5, 1881. 

Lieut  T.  N.  Bailey  at  headquarters  District  of  New  Mexico,  from 
September  16,  1880,  to  February  23,  1881,  and  at  headquarters  De- 
pBTtment  of  the  Missouri  since  March  28, 1881. 

Capt  Edward  Maguire  at  headquarters  Department  Of  Dakota. 

Capt  W.  A.  Jones  at  headquarters  Division  of  the  Pacific. 

laeut  Carl  F.  Palfrey  at  headquarters  Department  of  Arizona. 


• 
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Lieut.  T.  W.  Symons  at  headquarters  Department  of  the  Columbia. 

The  maps  prepared  by  these  Engineer  officers  are  of  great  value  to 
the  War  Department  and  to  the  Anny  in  the  movement  of  troops,  the 
establishment  of  posts  for  controlling  the  Indians  and  for  protecting 
settlers.  There  is  also  a  great  demand  for  the  maps  &om  citizens  for 
use  in  the  location  of  railroads,  mines,  and  valuable  lands.  It  is  espe- 
cially desired  that  funds  be  supplied  to  enable  the  Engineer  Department 
to  continue  the  mapping  of  the  areas  which  are  likely  to  be  traversed 
by  troops  or  by  hostile  Indians  in  future  campaigns.  The  small  appro- 
priation asked  for  tlie  next  fiscal  year  will  provide  for  the  collection, 
plotting,  and  publication  of  a  large  amount  of  data  required  for  the  use 
of  the  War  Department. 

The  attention  of  the  honorable  Secretary  of  War  is  earnestly  invited 
to  this  subject. 

Maj.  O.  M.  Poe,  Corps  of  Engineers,  U.  8.  A.,  Colonel  and  aid-de- 
camp, has  been  on  duty  as  aidde-camp  to  the  General  of  the  Army  and 
as  a  member  of  the  Light-House  Board. 

He  has  completed  the  compilation  of  a  map  illustrating  the  capture 
of  Savannah,  December  21, 1864,  and  has  made  progress  on  other  maps 
illustrating  the  operations  of  the  armies  command^  by  General  Sher- 
man in  1864  and  1865. 

He  also  made  a  tour  of  examination  in  Texas  and  part  of  New  Mexico 
with  reference  to  probable  railroad,  especially  towards  the  Mexican 
frontier,  and  the  changes  in  the  military  &(ftuation  which  would  arise 
therefrom.  The  letter  of  instructions  under  which  he  acted  and  his 
report  submitted  to  the  General  of  the  Army  are  given  in  Appendix 
VV. 

Capt.  James  F.  Gregory,  on  duty  at  headquarters  Military  Division 
of  the  Missouri,  reports  that  the  work  of  his  office  during  the  past  fiscal 
year  has  consisted  in  correcting,  mounting,  and  issuing  maps  for  the  use 
of  officers  in  the  division ;  in  making  copies,  tracings,  reductions,  and 
enlargements  of  maps  of  military  reservations,  scouts,  reconnaissances, 
&c.,  for  file  and  for  forwarding. 

A  map  of  the  Yellowstone  National  Park,  Big  Horn  Mountains,  and 
adjacent  territory  has  been  compiled  and  drawn  to  a  scale  of  1  inch  to 
12  miles.  This  map,  26  by  16  inches,  has  been  published  in  this  office, 
and  is  ready  for  issue. 

Sixteen  autograph  plates  of  military  reservations  and  posts  in  the 
Department  of  Dakota  have  also  been  prepared  for  issue. 

Captain  Gregory  states  that  owing  to  the  lack  of  iunds  for  employ- 
ment ot  a  draughtsman  and  the  reduction  of  his  force  of  topographioEd 
assistants  from  two  to  one  by  General  Orders  No.  7,  A.  G..  O.,  head- 
quarters of  the  Army,  January  13, 1881,  the  work  of  his  office  cannot 
be  conducted  in  such  a  manner  as  to  make  it  of  the  value  it  should  be 
in  the  administration  of  the  affairs  of  the  division. 

(See  Appendix  W  W.) 

Capt.  W.  S.  Stanton,  on  duty  with  the  general  commanding  the  De- 
partment of  the  Platte,  rei>orts  that  a  map  of  Nebraska  has  been  made 
on  a  scale  of  1:  500,000,  embodying  the  fullest  and  latest  information 
attainable  from  all  reliable  sources,  embracing  all  surveys  in  the  State, 
both  under  the  Interior  and  War  Departments,  as  well  as  a  large  mass 
of  information  secured  from  county  officers,  postmasters,  and  persons 
most  familiar  with  the  geography  of  the  State. 
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Plans  of  all  the  posts  in  the  department,  with  plots  of  their  reserva- 
tions, have  been  made  in  duplicate,  comprising  50  sheets  of  drawings, 
with  long  inscriptions,  embodying  foil  information  regarding  both  posts 
and  reservations. 

Five  military  reservations  have  been  surveyed,  and  reconnaissances 
have  been  made  of  about  500  miles  of  routes. 

One  hundred  and  forty  copies  of  large  War  Department  maps  have 
been  mounted  and  issued,  and  the  usual  routine  work  of  the  office  per- 
formed during  the  year. 

(See  Appendix  X  X.) 

Lieut  T.  N.  Bailey,  jcngineer  officer  at  headquarters.  Department  of 
the  Missouri,  has  made  complete  surveys  of  the  military  reservations  at 
Fort  Lewis,  Kio  de  la  Plata,  Colo.;  Fort  Cummiugs,  N.  Mex.;  and  Fort 
Bliss,  Tex.,  and  a  reconnaissance  covering  2,500  square  miles  north  and 
west  of  the  latter  fort. 

From  astronomical  observations  and  direct  measurements  he  reports 
the  geographical  positions  of  Fort  Bliss,  Tex.,  and  Fort  Leavenworth, 
Kans. 

Office  work  has  consisted  in  reduction  of  his  field  notes,  compilation 
of  scout  reports,  and  duplication  and  issuing  of  various  maps  required 
for  file,  and  the  use  of  troops  in  the  field. 

(See  Appendix  Y  Y.) 

Capt  Edward  Maguire,  at  headquarters.  Department  of  Dakota,  re- 
ports that  the  reservation  of  Fort  Assinaboine,  Mont.,  869.82  square 
miles,  was  surveyed,  and  the  boundary  lines  established.  The  latitude 
and  longitude  were  determined  by  sextant  observations  at  the  post,  and 
by  transit  observations  in  Saint  Paul.  The  latitude  and  longitude  of 
Fort  Meade,  Da^.,  were  determined  by  an  accurate  connection  with  the 
site  of  the  old  post-office  in  Deadwood,  the  position  of  which  had  been 
determined  by  Capt.  W.  S.  Stanton,  Corps  of  Engineers. 

The  longitude  of  Carleton  College  Observatory,  Northfield,  Minn., 
and  the  latitude  and  longitude  of  Fort  Randall  were  also  determined. 
In  addition,  a  portion  of  the  engineer  force  was  called  upon  for  a 
great  deal  of  work  in  laying  out  parade  grounds,  carriage  roads,  &c., 
at  Fort  Snelling,  under  the  direction  of  the  Quartermaster's  Depart- 
ment 

The  office  work  consisted  in  computing  and  plotting  field  notes,  revis- 
ing and  correcting  the  maps  of  Monja,na  and  Dakota,  in  making  tracings 
and  photographic  copies  for  forwarding  and  for  file,  and  in  supplying 
Boch  information  and  data  as  were  called  for  by  the  department  com- 
mander and  other  officers. 

(See  Appendix  Z  Z.) 

Capt  William  A.  Jones,  engineer  officer,  headquarters  Military  Divis- 
km  of  the  Pacific  and  Department  of  California,  reports  that  operations 
have  been  directed  to  the  following  purposes: 

The  survey  of  military  posts  and  reservations. 

Surveys  for  public  buildings  and  works  for  water  supply. 

The  collection  of  geographical  information 

The  cartographic  work  connected  with  the  fbregoiug. 

The  distribution  of  maps  and  geographical  information. 
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The  collation  of  information  obtained  by  reconnaissances  of  troops  in 
the  field. 
The  following  has  been  accomplished: 

Surveys. 

Post  of  Fort  Point,  Cal.  To  locate  junction'  of  Cherry  street,  San 
Francisco,  with  Presidio  Eeservation. 

New  graded  roads  on  Presidio  Reservation. 

New  road  at  Fort  Point,  Cal. 

To  establish  boandaries  of  reservation  at  FortBidwell,  Cal. 

New  graded  road  from  Fort  Point  to  First  avenue,  San  Francisco, 
Cal. 

For  base  lines  for  battery  firing  at  Fort  Point,  Cal. 

Boundaries  of  Marine  Hospital  Eeservation,  San  Francisco,  Cal. 

Koad  from  Marine  Hospital  to  First  avenue,  San  Francisco,  Cal. 

East,  south,  and  west  boundaries  of  reservation.  Fort  Point,  San  Jos^, 
CaJ. 

For  rifle  range  at  Fort  Point,  Cal. 

For  site  for  anemometer  on  rifle  range  Presidio  of  San  Francisco,  CaL 

Astronomical. 

Latitude  and  telegraphic  longitude  of  Fort  McDermit,  Nev.,  deter- 
mined, and  observations  made  for  determining  telegraphic  longitude  of 
Spokane  FaUs  and  Colfax,  W.  T. 

.   Examinations  and  reports. 

On  water  supply  at  Angel  Island,  Cal. 

On  title  to  United  States  lands  in  the  city  of  Monterey,  Cal. 

On  quarry  at  site  of  proposed  redoubt  near  Fort  Point,  Cal. 

On  title  of  the  United  States  to  the  Warren  Matthews  farm  at  Fort 
Independepce,  Cal. 

On  case  of  discrepancies  between  the  military  and  land  office  surveys 
at  Fort  Halleck,  Nev. 

On  name  given  by  early  Spanish  colonists  to  point  of  land  at  entrance 
to  San  Francisco  Harbor,  now  known  as  Fort  Point. 

Examination  of  case  of  trespass  and  riparian  rights  at  Fort  Halleck, 
Nev. 

On  site  for  telegraph  cable  to  Al^atraz  and  Angel  Islands,  Cal. 

On  altered  boundaries  of  reservation  at  Fort  Bidwell,  Cal. 

Cartographic. 
37  copies,  maps,  plans,  and  sketches  prepared. 

Photographic. 
693  copies,  maps,  plans,  and  sketches  prepared. 

Map-mounting. 
129  copies  maps  and  plans  have  been  mounted. 
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Tracings, 

33  tracings  of  maps  and  plans  have  been  prepared. 

(See  Appendix  A  A  A.) 

Ueut  Carl  P.  Palfreji  engineer  officer  at  headquarters  Department 
<tf  Arizona,  reports  the  following  work  completed : 

Field-toorlc. 

Examination  of  Apache-Thomas  wagon-road  and  trail. 

Examination  of  Upper  Chino  Valley  with  reference  to  location  of  mil- 
itary post. 

Reconnaissance  in  Soatheastem  Arizona  with  reference  to  wagon  and 
raO  commonication  and  location  of  military  post. 

Examination  of  freight-route  from  military  posts  to  Atlantic  and 
Pacific  Railroad. 

Beconnaissauce  of  land  occupied  by  Ava  Suppai  Indiaois. 

Fall  topographical  notes  of  530  miles  of  road  and  trail. 

Notes  by  time  and  compass,  with  itinerary,  of  2,174  miles  of  road  and 
tiaU. 

Odometer  measurement,  462.5  miles. 

Offlce-worJc. 

Road-maps,  scale  1  inch  to  6  miles : 

No.  1,  latitude,  30o  3(K  to  32o  45' ;  longitude,  107o  3(K  to  llio. 
No.  2,  latitude,  32^  SC  to  34o  45' ;  longitude,  108o  30'  to  112o. 
Special  plates  of  roads,  scale  1  inch  to  1^  miles: 
Verde- Apache  road  and  trail. 
Apache-Thomas  road  and  trail. 
Phoenix-Prescott,  two  roads. 
Prescott-Lee's  Ferry,  one  route,  road,  and  trail. 
Plats  of  posts  and  miscellaneous  drawings,  15  sheets. 
Photographic  printing,  34  sheets. 
Maps  mounted : 
For  office,  33. 
For  field,  106. 
Maps  issued,  117. 
Maps  received,  2. 
(See  Appendix  B  B  B.) 

Lieut  Thomas  W.  Symons,  at  headquarters  Department  of  the  Colum- 
bia, reports  that  the  first  duty  assigned  to  him  during  the  past  year  .was 
to  find,  lay  out,  and  mark,  if  possible,  a  practicable  wagon  road  from 
Camp  Chelan  to  the  Northern  Pacific  Eailroad.  This  was  done,  a  good 
lOQte  found,  laid  out,  and  marked. 

Camp  Chelan  being  deemed  too  inaccessible  it  wa«  ordered  abandoned 
ttid  Lieutenant  Symons  assisted  in  finding  the  location  for  a  new  post 
netf  the  Big  Bend  of  the  Columbia,  now  known  as  Camp  Spokane. 

The  journeys  necessitated  by  these  duties  enabled  surveys  of  large 
portions  of  country  to  be  made  which  had  hitherto  been  unmapped,  and 
wWch  have  been  compiled  on  the  maps  of  the  department. 

Dissatisfaction  having  been  expressed  at  the  location  of  Fort  Lapwai 
•nd  Gamp  Howard,  Lieutenant  Symons  was  ordered  on  a  board  to  en- 
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deavor  to  find  a  site  for  a  post  which  would  combine  and  render  unnec- 
essary these  two.  He  was  unsuccessful  in  finding  a  proper  site.  A  gen- 
eral survey  was  made  of  the  quadrilateral  of  country  formed  by  the 
Snake,  Clearwater,  and  Salmon  Bivers. 

Trouble  having  arisen  with  the  Skagit  River  Indians,  Lieutenant  Sy- 
mons  was  appointed  acting  aid-de-camp  by  General  Howard,  department 
commander,  given  an  escort  of  Captain  Jocelyn's  company.  Twenty-first 
Infantry,  and  ordered  to  proceed  to  the  scene  of  trouble,  investigate,  pto- 
tect  the  people,  and  report.  This  he  did,  having  a  conference  with  the 
Indians,  and,  inducing  them  to  accede  to  the  demands  made  upon  them» 
thus  averted  further  double. 

Lieutenant  Symons  submits  a  report  of  Lieut.  W.  C.  Brown,  First  Cav- 
alry, concerning  the  surveys  made  by  him  and  assistants  while  on  a  scout 
from  Walla  Walla  to  Fend  d'  Oreille  Lake  and  Grand  Bonde  and  Wal- 
lowa Valleys. 

Surveys  were  made  of  the  reservations  required  for  Fort  Cceur 
d'Alene  and  Camp  Spokane,  by  Assistant  Engineer  W.  T.  Webber,  and 
maps  and  reports  sent  to  Washington  asking  that  the  reservations  be 
declared. 

Compilations  were  made  of  the  recent  Land  Office  surveys  in  Oregon 
and  Washington  by  Mr.  Fred.  N.  Pendleton. 

A  great  deal  of  new  information  was  added  to  the  eight-mile  sheets 
of  the  department,  gathered  from  surveys  in  the  field,  railroad  and 
land  offices,  scouts,  consultations,  &c. 

A  department  map,  on  a  scale  of  16  miles  to  the  inch,  was  finished  by 
Lieutenant  Symons  and  sent  to  this  office  for  approval  and  publication. 
The  map  will  soon  be  published. 

A  pamphlet  was  compiled  and  published  by  Lieutenant  Symons, 
giving  a  great  deal  of  information  about  the  posts  in  the  department 
and  66  tables  of  distances  between  the  most  important  places  in  the 
department,  and  a  skeleton  map  showing  the  routes  given  in  the 
tables. 

Maps  of  the  Spokane  Indian  Beservation  were  prepared  and  used  in 
getting  this  reservation  declared  for  the  Indians. 

A  new  survey  of  the  western  boundary  of  tiie  Vancouver  Military 
Beservation  was  made  in  connection  with  the  town  authorities. 

Lieutenant  Symons  has  been  engaged  during  the  latter  part  of  the 
fiscal  year  just  passed  in  making  astronomical  observations  to  establish 
the  latitude  and  longitude  of  points  in  the  department. 

(See  Appendix  C  C  C.) 

BSTIMATB    FOR    AMOUNT    REQUIRED    FOR    MILITARY    SURVEYS    AND 
RECONNAISSANCES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys,  reconnaissances,  and  surveys  of  military  reser- 
vations by  the  engineer  officers  attached  to  the  various  headquarters  of 
military  divisions  and  departments,  being  an  average  of  $5,000  for  each 
of  the  nine  military  divisions  and  departments  west  of  the  Mississippi 
Biver,  and  $5,000  for  publication  of  maps;  total,  $50,000. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

In  the  labors  of  the  office  the  Chief  of  Engineers  was  assisted,  on  the 
30th  June,  by  the  following  officers  in  charge  of  the  several  divisions: 

First  and  Second  DiYisiONB.—FortiJication8y  Battalion  and  Engi- 
neer depot^  LandSj  ArmamenUj  Personnel^  <feo.,  Maj.  George  H.  Elliot. 
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'  Third  Division. — River  and  Harbor  Improvements^  die,  Lieut.  C6L 
Jolrn  6.  Parke. 

Fourth  and  Fifth  Divisions.— P^operfy,  AocountSj  Estimates, 
Fundsj  Survey  of  the  Lakes,  Explorations,  Maps,  Instruments,  &c.,  Gapt. 
Henry  M.  Adams. 

Very  respectfdlly,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers, 
Brig,  and  Bvt.  Major- Oenerdl. 
Hon.  EoBERT  T.  Lincoln, 

Secretary  of  War. 
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STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OP  THE 
CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 1881. 


Rank  axd  Nabie. 


Duties. 


BRIOADIER-OBNBRAI. 

AND  CHISF  OF 

ENGINEERS. 


Horatio  G.  Wright 

Bvt,  Major-General, 


COLONELS. 


JohnG.  Barnard 

Bvt  Major  General, 


Henry  W.  Benham.... , 
Bvt,  Major  General. 


John  N.  Macomb 


In  command  of  the  Corps  of  Engineers  and  in  charge  of 
the  Engineer  Department.  Charged  with  the  super- 
vision of  snch  matters  connected  with  constmotion  of 
jetties  and  other  works  at  Soath  Pass,  Mississippi  River, 
as  require  the  action  of  the  Secretary  of  War.  Member 
of  Commission  on  repavement  of  Pennsylvania  Avenue, 
Washington,  D.  C;  oi  Joint  Commission'  to  supervise  the 
construction  of  the  Washington  National  Monument,  and 
of  Light-house  Board.  Directed  by  the  President  to 
cooperate  >vith  the  authorities  of  the  State  of  New  York 
in  examining  and  deciding  upon  exterior  pier  and  bulk- 
head lines  on  Hudson  River  m>m  State  dam  at  Troy  to 
the  city  of  Hudson. 


Member  of  The  Board  of  Engineers.  Retired  fix)m  active 
service,  to  date  from  January  2, 1881. 

In  charge  of  the  construction  of  forts  Winthrop,  Indepen- 
dence, and  Warren,  Mass.;  work  on  Long  Island  Head, 
and  field  wprks  on  the  coast  from  Provincetown  to  Glou- 
cester, Mass. :  forts  Montgomery,  Columbus,  Wood^  and 
Hamilton,  and  additional  batteries.  Castle  Williams, 
South  Battery  Governor's  Island,  Mortar  Batteiy  at  Fort 
Hamilton,  N.  Y.,  and  Fort  at  Sandy  Hook,  N.  J.  Mem- 
ber of  Boards  of  Officers  of  Engineers  at  New  York  City 
for  the  Examination  of  Officers  for  promotion  in  the 
Corps  of  Engineers. 

In  charge  of  the  construction  of  forts  Delaware,  Del.,  and 
Mifflin,  Pa.,  battery  at  Finn's  Point,  N.  J.,  and  wori  op- 
posite Fort  Delaware,  Del.  In  charge  of  the  improve- 
ment of  the  harbors  at  New  Castle  and  Wilmington,  DeL. 
Chester,  Pa.,  and  at  other  places  on  Delaware  Kiver  ana 
Bay ;  ice  harbor  at  Marcus  Hook,  Pa. ;  piers  of  ice  har- 
bor at  New  Castle,  Del.,  and  of  the  construction  of  pier 
at  Lewes,  Del.  In  charge  of  the  improvement  of  the  Sa- 
lem River  and  Cohansey  Creek,  N.  J. ;  Delaware  and 
Broadkiln  rivers.  Duck  and  Mispillian  creeks,  Del.,  and 
Schuylkill  River,  and  Susquehanna  River  from  Richard's 
Island  up.  Pa. ;  and  Delaware  River  below  Bridesburg, 
Pa. ;  between  Bridesburg  and  Trenton ;  near  Cherry 
Island  Flats,  and  at  Schooner  Ledge:  Rancooas  River,  N. 
J. ;  Chester  Creek,  Pa. ;  Christiana  River  and  deepening 
channel  and  improving  harbor  of  same,  from  Delaware 
River  to  and  above  the  city  of  Wilmington ;  and  Saint 
Jones  River,  Del.  In  charge  of  removal  of  obetmctions 
from  the  harbor  at  the  Delaware  Breakwater.  In  charge 
of  the  surveys  of  Delaware  River  below  League  Island, 
and  examination  or  survey  of  Ranoocas  River  from  the 
Delaware  River  to  Pemberton  and  Absecom  Inlet,  N.  J. ; 
ice  harbor  at  the  head  of  Delaware  Bay,  near  Morris  Lis- 
ten's on  Reedy  Island ;  Delaware  River.  Chester  and  Rid- 
ley creeks  near  outlets  in  Delaware  River,  Pa.;  Appo- 
quinimink  Creek,  Del.,  Saint  Jones  Creek  and  Little 
Creek,  in  Kent  Co.,  Del.,  Christiana  River.  Del.,  from 
Delaware  Railroad  bridge  to  month ;  Frankford  Cieek, 
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Bi2nc  AND  Name. 


COLONSLS. 

(coDtmned.) 


Z.B.  Tower 

Btt,  Major  GeneraL 


John  Newton 

Bvt.  Major  General, 


0««8e  Thorn 

SvU  Brig.  General, 


Duties. 


Five-Mile  Point,  Delaware  River;  month  of  the  Mispil- 
lion,  Del. ;  Newton  and  Mantna  creeks;  Manrice  River; 
Salem  and  Cohansey  rivers,  N.  J. ;  Murder  Kiln,  harbor 
at  Delaware  Breakwater,  and  Indian  River,  Del.  Chair- 
man of  Commission  Advisory  to  Board  of  Harbor  Com- 
missioners of  Philadelphia. 

President  of  The  Board  of  Engineers.  Member  of  Board 
of  Engineers  on  improvement  of  Charleston  Harbor,  S. 
C. ;  of  Board  of  Engineers  on  improvement  of  Pass  Ca- 
vallo  Inlet,  Aransas  Pass  and  Bay,  and  entrance  to  Gal- 
veston Harbor,  Tex.,  and  of  Board  of  Engineers  upon  the 
further  improvement  of  Savannah  River  and  Harbor, 
Ga. ;  of  Boards  of  Officers  of  Engineers  at  New  York  City 
for  the  Examination  of  Officers  for  promotion  in  the  Corps 
of  Engineers ;  of  Board  of  Officers  on  inventions  of  heavy 
ordnance  and  improvement  of  heavy  ordnance  and  pro- 
jectiles, &c.,  in  accordance  with  act  of  Congress  approved 
March  3,  1881. 

Member  of  The  Board  of  Engineers.    In  charge  of  the  im- 

Srovement  of  the  harbors  at  Rondont  and  Port  Chester, 
'.  Y.,  and  of  Echo  Harbor^  N.  Y.  In  charge  of  the  im- 
grovement  of  the  Hudson  River,  Harlem  River,  Flushing, 
heepshcad,  and  Canarsie  bays.  East  Chester  and  New- 
town creeks,  and  Buttermilk  Channel,  N.  Y. ;  South  and 
Raritan  rivers  and  Cheesequakes  Creek,  N-  J. ;  removal 
of  obstructions  in  the  East  River,  including  Hell  Gate, 
N.  Y. ;  Sumpawaums  Inlet,  harbor  of  New  Kochelle,  N. 
Y.,  and  deepening  and  widening  channel  in  Gowanus 
Bay  and  the  harbor  of  New  York.  In  charge  of  the  ex- 
amination or  survey  of  New  Rochelle  Harbor,  N.  Y.,  from 
City  Island  to  town  of  New  Rochelle,  Bronx  River  from 
»  its  mouth  in  the  city  of  New  York,  Hempstead  Harbor 
and  Sumpawaums  Inlet,  Long  Island,  N.  Y.;  for  water- 
way connecting  Jamaica  Bay  with  ComelFs  Land- 
ing, N.  Y. ;  Gowanus  Bay  -and  Patchogue  River,  N.  Y. ; 
ot  Harlem  River,  and  through  Harlem  Kills  to  East 
River.  In  charge  of  the  manufacture  and  supply  of  mas- 
tic, and  examination  of  the  Brooklyn  Bridge.  Member 
of  Board  of  Engineers  on  improvement  of  Charleston 
Harbor,  S.  C:  of  Board  of  Engineers  on  improvement  of 
Pass  Cavallo  Inlet,  Aransas  Pass  and  Bay,  and  entrance 
to  Galveston  Harbor,  Tex. :  of  Board  of  Engineers  upon 
the  further  improvement  of  Savannah  River  and  Harbor, 
Ga. ;  and  of  Court  of  Inquiry  upon  Lieutenant  Colonel 
Warren*8  eonduct  as  Maior  General  commanding  the  Fifth 
Army  Corps  at  battle  of  Five  Forks,  Va.,  on  April  1, 1865. 
Directed  by  the  President  to  cooperate  with  the  authori- 
ties of  the  State  of  New  York  in  examining  and  deciding 
upon  exterior  pier  and  bulkhead  lines  on  Hudson  River 
frt)m  State  dam  at  Troy  to  the  city  of  Hudson. 

In  charge  of  the  improvement  of  the  harbors  at  Belfast, 
Portland,  Rockland,  Richmond's  Island,  Me.,  Portsmouth, 
N.  H.,  Newburyport,  Boston  (including  ftea-walls  on 
Point  Allerton,  Great  Brewster  Island,  Lovells'  Island, 
Long  Island  Head,  Rainsford  Island,  and  Deer  Island; 
also  channel  leading  into  Nantasket  Beach),  Plymouth, 
Provincetown,  and  Scitnate,  Mass. ;  Moose-a-bec  Bar  at 
Jonesport,  and  Richmond  Harbor,  Me.  In  charge  of  the 
improvement  of  the  rivers  Penobscot  (at  Bangor  and 
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Rank  and  Name. 


COLONELS. 

(continaed.) 


William  F.  Raynolds  ... 
Bvt,  Brig.  Creiwrol. 

LIEUTENANT-COLONELS. 

Charles  S.  Stewart 


Charles  E.  Blunt , 

Bvt  CoUmel. 


James  C.  Dnane 

BvL  Brig,  General, 


Rohert  S.  Williamson . . 


Qoincy  A.  GlUmore .... 
Bvt,  Major-General, 


Duties. 


Bucksport  Narrows),  Cathance,  Back  (at ''Gnt"  opposite 
Bath^,  and  Kennebunk,  Me.,  Exeter,  N.  H.,  Memmac, 
Mystic,  and  Charles,  Mass.,  Labec  ChanneLMe.,  and  Lake 
Winnipiseogee,  N.  H.,  Lamprey  River,  N.  H.,  and  repair- 
ing; breakwater  on  the  St.  Croix  River  near  Calais.  In 
charge  of  the  examination  and  survey  of  Aroostook  River, 
Me.,  from  boundary  line  to  Masardis,  Richmond  Harbor 
on  Kennebec  River,  and  Mouth  of  Narragaugus  River  at 
Milbridge,  Me.,  and  Maiden  River,  Mass. ;  to  deepen  the 
channel  of  Harrisecket  River  from  Weston's  Point,  &c.. 
Me.;  Harbor  of  Brunswick;  Lynn  Harbor,  Mass.,  and 
Merrimac  River,  Mass.  and  N.  H. 

On  detached  service;  Engineer  4th  Lighthouse  District 
Commissioned  Colonel,  Corps  of  Engineers,  to  date  from 
January  2,  1881. 


In  charge  of  the  construction  of  fortifications  at  Fort  Point, 
Point  San  Jose,  and  Angel  Island,  in  San  Francisco  Bay, 
and  at  San  Diego,  Cal.  In  charge  of  the  improvement  of 
the  harbor  at  San  Diego,  Cal.  m  charge  of  the  examina- 
tion and  survey  of  harbor  at  San  Luis  Obispo,  Cal.  Sen- 
ior Member  of  Board  of  Engineers  for  the  Pacific  Coast 
Member  of  Board  of  Officers  of  Engineers  at  San  Francisco, 
Cal.,  for  the  examination  of  First  Lieutenant  Powell  for 
promotion. 

In  charge  of  the  construction  of  forts  Gorges,  Preble,  Scam- 
mel,  Popham,  Knox,  and  Battery  at  Portland  Head,  Me., 
and  forts  Constitution  and  McClary,  and  batteries  on 
Jerry's  Point  and  Gerrish's  Island,  Portsmouth  Harbor, 
N.  H.    Engineer  1st  and  2d  Lighthouse  Districts. 

On  detached  service ;  Engineer  Sd  and  3d  Lighthouse  Dis* 
tricts. 

Member  of  Board  of  Engineers  for  the  Pacific  Coast.  Mem- 
ber of  Board  of  Officers  of  Engineers  at  San  Francisco, 
Cal.,  for  the  examination  of  First  Lieutenant  Powell  for 
promotion.    Engineer  12th  Lighthouse  District. 

In  charge  of  the  construction  of  forts  Wadsworth,  Tomp- 
kins and  its  batteries.  N.  Y.,  Macon  and  Caswell,  N.  Cf., 
Moultrie,  Sumter,  Johnson,  and  Castle  Pinckney,  S.  C. 
Jackson  and  Pulaski,  Ga.,  Clinch  and  Marion,  Fla.,  ana 
in  charge  of  forts  Monroe  and  WooL  Va.  In  charge  of 
the  impiovement  of  the  harbors  at  Charleston,  S.  C,  Sa- 
vaunah,  Darien,  and  Brunswick,  Ga.  In  charge  of  the  im- 
provement of  Ashley  River  and  Sullivan's  Island,  S.  C;  of 
the  bar  at  the  mouth  of  Saint  John's  River,  and  of  the  in- 
side passage  between  Femandina  and  Sanit  John's,  Fla., 
Volusia  Bar,  Fla.,  Cumberland  Sound.  Fla.  andGa.,  Savan- 
nah River,  Saint  Augustine  Creek,  Ga.,  and  Wappoo Cut, 
8.  C,  and  Altaraaha  River,  Ga.  In  charge  of  the  examin- 
tiou  or  survey  of  Edisto  and  Salkiehatcnie  rivers,  Wap- 
poo Cut,aud  opening  of  a  ship-canal  across  the  Charleston 
Neck,  S.  C;  for  reopen  ig  of  Santee  Canal ;  Savannah  River 
from  Savannah  to  Augusta,  Altamaha  River,  and  Canoo- 
chee  River,  Ga. ;  Romney  Marsh  near  Doboy,  and  the 
mouth  of  Jekyl  Creek;  opening  of  steamboat  communi- 
cation from  the  Saint  John's  River,  Fla.,  by  way  of  Topo- 
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Bank  and  Nams. 


LnrriNAlTT-COLONELS. 

(oontinned.) 


Tboi.  Lincoln  Casey ... 
Bvt.  Colonel. 


Kftduuiiel  Miohler 

Bvt  Bri§,  OenmU. 


J«*nG.  Parke 

Bft  M^jor-Gmerdl. 

GoaTemenr  K.  Warren 
Bvt,  MaJoT'O^neraU 


Duties. 


kalija  Lake,  to  Charlotte  Harbor  or  Pease  Creek ;  Savan- 
nah Harbor  and  River,  Qa.,  and  Indian  River,  Fla.  Mem- 
ber of  Commission  on  repavement  of  Pennsylvania  Ave- 
nue, Washington,  D.  C;  of  Board  of  Engineers  on  improve- 
ment of  Charleston  Harbor,  S.  C;  of  Board  of  Engineers 
for  improvement  of  PasH  Cavallo  Inlet,  Aransas  Pass  and 
Bay  and  entrance  to  Galveston  Harbor,  Tex.;  of  Board  of 
Engineers  upon  the  further  improvement  of  Savannah 
River  and  Harbor,  Ga.  Member  and  President  of  "The 
Mississippi  River  Commission, '^  created  by  act  of  Congress 
approved  June  28,  1879. 

In  charge  of  Public  Buildin|p  and  Grounds  and  certain 
Public  Works  in  the  District  of  Columbia ;  of  the  con- 
struction of  the  building  for  the  State,  War,  and  Navy 
Departments ;  of  the  Washington  Aqueduct,  and  the  con- 
struction of  the  Washington  National  Monument.  Mem- 
ber of  Ad  visorv  Board  to  make  and  carry  out  changes  and 
alterations  in  heating,  lighting,  and  ventilating  the  Hall 
of  the  House  of  Representatives;  and  of  Boiurd  to  super- 
vise the  fire-proof  reconstruction  of  the  Patent  Office 
Building ;  of  Board  of  Officers  to  inspect  and  decide  upon 
the  proper  execution  of  the  contract  for  putting  a  fire- 
proof roof  on  the  Gk>vemment  building  at  comer  of  Sev- 
enteenth and  F  streets,  Washington,  D.  C. 

In  charge  of  the  improvement  of  the  harbors  of  Plattsburgh, 
N.  Y.,  Burlington  and  Swanton,  and  Otter  Creek,  Vt. 
In  charge  of  the  improvement  of  the  Shrewsbury,  Rah- 
way,  Elizabeth,  Manasquan,  and  Passaic  rivers,  and 
Woodbridge  Creek,  N.  J.;  and  of  improvement  of  channel 
between  Staten  Island  and  New  Jersey;  Raritan  Bay,  N. 
J.,  from  Perth  Amboy  and  South  Amboy  to  main  ship- 
chanuel  off  Great  Kills;  Mattawan  Creek,  N.  J.;  and  Ti- 
conderoga  River,  N.  Y.  In  charge  of  removal  of  wreck 
of  the  Dutch  bark  Saroarang  sunk  ofl:'  Sandv  Hook  Bar. 
In  charge  of  the  examination  or  survey  oi  Mattawan 
Creek  from  Raritan  Bay  channel  to  Central  Railroad 
bridge ;  Shark  River,  Perth  and  South  Amboy  to  main 
ship-channel  off  Great  Kills,  Raritan  Bay,  N.  J.;  and  Ti- 
conderoga  River,  N.  Y.;  harbor  at  Port  Henry,  on  Lake 
Champlain,  New  York  Bay,  between  Sandy  Hook  and 
Coney  Island  Point;  channel  between  islands  of  North 
Hero  and  South  Hero,  Lake  Champlain ;  from  a  point  be- 
tween Ellis  Island  and  the  docks  of  New  Jersey  Central 
Railroad  to  a  point  between  Robbins'  Reef  Light  and 
Constable  Hook,  New  York  Bay,  N.  J. 

In  charge  of  the  3d  Division,  Office  of  the  Chief  of  Engineers. 


In  charge  of  the  construction  of  defenses  of  New  Bedford 
Harbor,  Mass.,  and  Narragansett  Bay,  R.  I.  In  charge  of 
the  improvement  of  the  harbors  of  Nantucket,  Hyannis, 
and  Wood's  Holl,  Mass.,  and  Block  Island  and  Newport, 
R.  I.,  and  Wareham,  Mass.  In  charge  of  the  improvement 
of  th^  rivers  Taunton,  Mass.,  Pawtuoket  and  Ftovidence, 
R.  I.,  and  Connecticut,  Mass.  and  Conn.;  Narragansett 
Bay,  R.  I.,  and  Little  Narragansett  Bay,  R.  I;  and  Conn.; 
and  Potowomut  River,  R.  I.  In  charge  of  the  examina- 
tion or  survey  of  Wareham  Harbor,  Mass.,*and  Potowo- 
mut River,  R.  I.;  Edgartown  Harbor  and  South  Beach, 
Mass.,  and  Buzzard's  Bay  and  Barnstable  Bay,  Mass.,  at 
entrance  of  the  proposed  Cape  Cod  Canal.  Member  of 
Board  of  Engineers  upon  bridging  the  Ohio  River. 
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Rank  and  Name. 


Duties. 


UEUTENANT-COLONKLS. 

(continued. ) 

George  H.  Mendell 

Bvt.  Colonel* 


Henrv  L.  Abbot 

Bvt  Brig.  General, 


William  P.Craighill.. 


In  charge  of  the  construction  of  fort  on  Alcatraz  Island^  and 
of  defenses  at  Lime  Point.  San  Francisco  Bay.  In  charge 
of  the  improvement  of  tne  harbor  at  Oakland,  Cal. ;  of 
the  construction  of  the  breakwater  at  Wilmington  Har- 
bor, Cal.,  and  improvement  of  Humboldt  Harbor  and  Bay. 
In  charge  of  the  improve-ment  of  Sacramento  and  San  Joa- 
quin rivers  and  Petaluma  Creek,  Cal.  In  charge  of  re- 
moval of  wreck  of  the  bark  Adelaide  Cooper,  lyine  near 
entrance  to  Wilmington  Bay,  Cal.  In  charge  of  the  ex- 
amination or  survey  of  Sacramento  River  and  Humboldt 
Bay,  Cal. ;  to  devise  a  system  of  works  to  prevent  further 
injury  to  navigable  waters  of  California  from  the  debris 
from  the  mines,  with  estimates  of  the  cost  of  such  works; 
of  Mokelnmne  River,  Cal. ,  frt>m  its  mouth  at  or  near  Wood- 
bridge  ;  to  investigate  causes  tending  to  decrease  depth  of 
water  and  diminish  the  commercial  value  of  San  Francisco 
Harbor.  Member  of  Board  of  Engineers  for  the  Pacific 
Coast  and  of  Advisory  Board  of  Commissioners  on  the 
Harbor  Lines  of  San  Francisco.  Member  of  Board  of 
Officers  of  Engineers  at  San  Francisco,  Cal.,  for  the  ex- 
amination of  First  Lieutenant  Powell  for  promotion. 

Member  of  th^  Board  of  Engineers.  In  charge  of  the  con- 
struction of  Fort  Schuyler  and  fort  at  Willets  Point,  N. 
Y.,  and  of  experiments  with  torpedoes.  Commanding 
En^neer  Depot  and  Post  of  Willets  Point,  and  Battalion 
of  Engineers.  Member  of  Boards  of  Officers  of  Engineers 
at  New  York  City  for  the  Examination  of  Officers  for  pro- 
motion in  the  Corps  of  Engineers.  In  charge  of  establish- 
ment of  grade  lines  of  the  parade  ground  at  Davids  Island, 
New  York  Harbor. 

In  charge  of  the  construction  of  defenses  of  Baltimore,  Md., 
and  Washington,  D.  C.  In  charge  of  the  improvement 
of  the  harbors  at  Baltimore,  Annapolis,  Queenstown,  and 
of  the  inner  harbor  at  Cambridge,  Md.,  and  Onancock 
Harbor,  Va.  In  charge  of  the  improvement  of  the  chan- 
nel of  Susquehanna  River  above  and  below  Havre  de 
Grace,  and  work  at  the  Fishing  Battery  li^ht  station  near 
Spesutia  Island ;  of  the  Chester,  Wicomico,  Pocomoke, 
Elk,  Northeast,  and  Choptank  rivers,  Treadhaven  and 
Secretary  creeks,  Md. ;  Broad  Creek,  Del.,  James  and  Ap- 
pomattox rivers,  Va.,  New  River,  ya.and  W.  Va.,  Great 
Kanawha,  Shenandoah,  and  Elk  rivers,  W.  Va..  and  Cape 
Fear  River,  N.  C. ;  water-passage  between  Dears  and  Lit- 
tle Deal's  Islands,  Md.  In  charge  of  the  examination  or 
survey  of  the  bars  at  entrance  of  Annapolis  Harbor,  with 
a  view  to  ascertain  the  character  of  jetties  necessary  to 
render  the  proposed  improvement  permanent;  Chester 
River  between  Kirby's  and  Spry's  landings ;  water-pas- 
sage between  Deal's  and  Little  Deal's  islands,  Md. ;  chan- 
nel of  Broad  Creek,  Corsica  Creek,  Upper  thoroughfare 
leading  into  Tangier  Sound,  Deil's  Island,and  Rock  Creek^ 
Md.;  survey  of  James  River,  Va.,Skipton  Creek  and  Bush 
River,  Md. ;  and  surveys  across  the  peninsula  of  Maryland 
and  Delaware  to  connect  by  canal  the  waters  of  the  Del- 
aware and  Chesapeake  bays.  In  charge  of  grounds  at 
Yorktown,  Va.,  for  purpose  of  the  Centennial  CelebratioU 
in  October,  1681,  and  the  erection  of  a  monument  at  York- 
town,  Va.  Member.of  Board  of  Encineers  on  Davis  Island 
Dam,  Ohio  River.  Commissioned  Lieutenant  Colonel^ 
Corps  of  Engineers,  to  date  from  Ji^uary  2,  1881. 
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Ra27K  and  Namk. 


MAJOBS. 


Cyrus  B.  Comstook  . . . . 
Bvt  Brig.  Oenerdl. 


Godfrey  Weitzel 

BvU  Mafor  OtHtral. 


OrUodoM.  Poe. 

Bvt.  Brig.  Gmeral. 


DtTid  C.  Houston 

Bvt.  Colonel. 


OMige  H.  Elliot. 


Dunss. 


In  charge  of  the  survey  of  Northern  and  North westetn 
Lakes.  Member  of  the  ^*  Mississippi  River  Commission'' 
created  by  act  of  Congress  approveu  June  28,  1879.  Mem- 
ber of  Board  of  Engineers  for  consideration  of  plans  for 
pier  building  on  East  Coast  of  Lake  Michigan ,  designed 
by  Maior  Hancood  ;  of  Boards  of  Officers  of  Engineers  at 
New  York  City  for  the  Examination  of  Officers  S>r  promo- 
tion in  the  Corps  of  Engineers ;  of  Board  of  En^;ineerB  on 
project  for  the  improvement  of  the  Mississippi  River  in 
vicinity  of  Piasa  Island^  prepared  and  submitted  by  Cap- 
tain Emat ;  of  Board  of  Engineers  on  harbor  of  refuge  on 
Lake  Superior  at  Grand  Marais,  Mich. ;  of  Board  of  En- 
gineers upon  plan  and  location  submitted  by  Major  HouB' 
ton  for  improving  Milwaukee  Bay  for  harbor  of  refuge. 

In  charge  of  the  construction  of  harbor  of  refuge  on  Lake 
Huron.  In  charge  of  the  Louisville  and  Portland  CaniJ 
and  of  Saint  Mary's  Falls  Canal ;  of  the  improvement  of 
the  Falls  of  the  Ohio  and  Saint  Mark's  Falls  Canal  and  of 
the  rivers  Saint  Mary  and  Detroit,  Mich.  Member  of  Board 
of  Engineers  upon  bridging  the  Ohio  River ;  of  Board  of 
Engineers  on  plans  for  pier  building  on  East  Coast  of 
Lake  Michigan,  designed  hyllLt^ox  Harwood ;  of  Board  of 
Engineers  on  Davis  Island  Dam,  Ohio  River;  of  Board  of 
Engineers  on  plan  for  harbor  of  refuge  on  Lake  Superior  at 
Grand  Marais,  Mich. ;  of  Board  of  Engineers  on  plan  and 
location  submitted  by  Mfgor  Houston  for  improving  Mil- 
waukee Bay  for  harbor  of  refuge:  and  associate  member 
of  Board  of  Engineers  for  the  Pacific  Coast  on  construction 
of  canal  around  the  Cascades  of  Columbia  River,  Oreg. 
Engineer  11th  Lighthouse  District. 

On  detached  service.  Aide-de-Camp  on  the  personal  staff  of 
the  General  of  the  Army  with  the  rank  of  Colonel.  Mem- 
ber of  Board  to  appraise  the  Fort  Gratiot  Military  Reser- 
vation. Under  special  instructions  of  the  General  of  the 
Army,  to  proceed  to  Texas  and  New  Mexico.  In  charge  of 
completion  of  sale  of  cemetery  and  other  grounds  on  the 
Fort  Gratiot  Military  Reservation.  Member  of  Light- 
house 3oard. 

In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.,  and  har- 
bor of  refuge  at  Milwaukee  Bay:  in  charge  of  the  im- 
provement of  the  rivers  Fox  and  Wisconsin ;  in  charge  of 
the  examination  or  survey  of  Milwaukee  Bay  and  for  bayou 
south  of  Milwaukee  harbor  for  additional  harbor  of  refuge. 
Member  of  Board  of  Engineers  on  improvement  of  tne 
harbor  at  Michigan  City,  Ind.;  of  Board  of  Engineers  for 
purpose  of  carrying  out  provisions  of  River  and  Harbor 
act  of  June  14,  1880,  making  appropriation  for  harbor  at 
Waukegan ;  of  Board  of  Engineers  on  project  for  dam  at 
outlet  of  Lake  Winnibigoshish  on  the  Mississippi  River, 
proposed  by  Captain  Alien  ;  of  Board  of  Engineers  on  plan 

'  for  further  prosecution  of  harbor  improvement  at  head  of 
Lake  Superior ;  and  associate  member  of  Board  of  Engi- 
neers for  the  Pacific  Coast  on  construction  of  canal  around 
the  Cascades  of  the  Columbia  River,  Oreg. 

In  charge  of  the  1st  and  2d  Divisions,  Office  of  the  Chief  of 
Engineers. 
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Majobs. 
(Continued.) 


Henry  M.  Robert. 


William  E.  Merrill 

Bvt.  Ck>Umel. 


Walter  MoFarland. 


Orville  E.  Babcock — 
Bvt  Brig,  General, 


In  charge  of  the  improvement  of  the  harbors  at  i 
Eagle  Harbor,  Marquette,  and  harbor  of  refuge  at  Grand 
Marais,  Mich.,  Lake  Superior;  Menomonee,  Green  Bay, 
Ahnepee,  Two  Rivers,  Manitowoc.  Sheboygan,  Port  Wash- 
ington, Manistique,  harbor  of  retuge  al entrance  to  Stnr^ 
geon  Bay  Canal,  Lake  Michigan,  and  harbors  at  Kewau- 
nee and  Oconto,  Wis.,  and  advisory  engineer  for  improve- 
ment of  harbor  at  Kewaunee,  Wis.  In  charge  of  the  ex- 
amination or  survey  for  a  harbor  on  Lake  Michigan,  at 
Kewaunee,  Wis.,  of  harbor  at  mouth  of  Cedar  River,  on 
Green  Bay,  and  mouth  of  Cedar  River,  Green  Bay.  Mich. 
Member  of  Board  of  Engineers  on  improvement  of  tne  har- 
bor at  Michigan  City,  Ind.|  of  Board  of  Engineers  for  par- 
pose  of  carrying  out  provisions  of  River  and  Harbor  act 
of  June  14, 1880,  making  appropriation  for  harbor  at  Wan- 
kesan ;  of  Board  of  Engineers  on  project  for  dam  at  outlet 
of  Lake  Winnibigoshisn  on  the  Mississippi  River,  proposed 
by  Captain  Allen  ;  of  Board  of  Enffineers  on  plan  and  lo- 
cation submitted  by  Major  HeusUmlor  improving  Milwau- 
kee Bay  for  harbor  of  refuge ;  and  of  Board  of  Engineers 
on  plan  for  a  harbor  of  refuge  on  Lake  Superior  at  Grand 
Marais,  Mich. 

In  charge  of  the  construction  of  ice-harbors  at  or  near  Cin- 
cinnati, and  at  mouth  of  Muskiuf^um  River,  Ohio.  In 
charge  of  the  improvement  of  the  nvers  Ohio  and  Monon- 
gahela,  and  the  Allegheny,  Pa.  In  charge  of  examination 
or  survey  for  ice-harbor,  BeUaire,  Ohio ;  Yonghiogheny 
River,  to  begin  at  its  mouth  at  McKeesport  and  end  at 
Connellsville,  Pa.;  Ohio  River  at  head  of  Hurricane  Island 
and  Elizabethtown,  III.^  Red  Bank  Creek,  Pa.,  from  its 
mouth  on  Allegheny  River  to  Brookville ;  for  the  con- 
struction of  two  ice-breakers  in  Ohio  River  near  West 
Virginia  shore,  and  below  the  railroad  bridge  crossing 
saidriver  at  Parkersbnrg;  ice-harbor  at  Point  Pleasant 
W.  Va. ;  and  Clarion  mver.  Pa.  Member  of  Board  of 
Engineers  upon  bridging  the  Ohio  River;  of  Hoard  of 
Engineers  on  Davis  Island  Dam,  Ohio  River ;  and  associ- 
ate member  of  the  Board  of  Engineers  during  the  consid- 
eration of  plans  for  the  improvement  of  the  Ohio  River 
•roposed  by  Mr.  Herman  Haupt,  C.  E.  Engineer  14th 
lignthouse  District. 

In  charge  of  the  construction  of  Fort  Wayne,  Mich.,  and 
forts  Porter,4  Ontario,  and  Niagara.  N.  x .  In  chai^  of 
the  improvement  of  the  harbors  at  Dunkirk  and  Btmalo 
on  Lake  Erie;  Olcott,  Oak  Orchard,  CharlottOj^ultney- 
ville.  Big  Sodus,  Little  Sodus,  Oswego,  and  Wilson  on 
Lake  Ontario,  and  Ogdensburg  and  Waddington  on  the 
river  St.  Lawrence.  In  charge  of  the  improvement  of 
Niagara  River,  N.  Y.  In  charce  of  the  examination  or 
survey  of  Ogdensburg  Harbor,  Niagara  River,  at  mouth 
of  Tonawanda  Creek,  Port  Day,  above  Falls  of  Niagara, 
and  Grass  River,  at  Maseena,  and  Sackett's  Harbor,  N.  Y. 
On  temporary  duty  with  the  Torpedo  School  at  Willett« 
Point,  New  York  Harbor. 

On  detached  service ;  Engineer  5th  Lighthouse  District. 


B 
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Rank  and  Name. 


Duties. 


CAPTAINS 

(oontinaed). 


John  M.  Wilson 

BtU  Ck>lonel. 


Ftanklin  Harwood 

BtU  JAeuL  CoUmel. 


John  W.  Barlow 

Brt  lAeuU  Colonel. 


Peter  C.Hains 

BvL  Liemi,  Colonel. 

^taaciA  U.  Farquhar.. . 
Bvt.  Lieut  Colonel, 

23  £ 


la  charge  of  the  improvement  of  the  harbors  at  Port  Clin- 
ton, Monroe;  Toledo,  Sandusky,  Haron,  Vermillion,  month 
of  Black  River,  Rocky  River,  Cleveland,  Fairport,  Ashta- 
bula, Conneaut,  and  Erie,  on  Lake  Erie.  In  coarge  of 
the  improvement  of  Sandusky  River,  Ohio.  In  charge  of 
the  examination  or  survey  of  Sandusky  River  near  Fre- 
mont, Chagrin  River,  Toledo  Harbor  for  depth  of  sixteen 
feet,  Manmee  River  from  Perry sburg  to  Toledo,  Saint 
Maiy's  River  from  tbwn  of  Saint  Mary's  to  its  mouth, 
Ohio,  and  harbor  at  Toledo,  Ohio,  for  a  straight  channel 
to  Lake  Erie.  Survey  to  ascertain  the  practicability  and 
cost  of  construction  of  a  ship-canal  from  Lake  Erie  by  the 
Maumee  and  Wabash  Valleys,  in  the  bed  of  the  old  Wa- 
bash and  Erie  Canal,  or  with  any  variation  therefirom 
that  may  prove  feasible,  to  the  navigable  waters  of  Wa- 
bash River;  survey  and  estimate  of  cost  of  a  similar 
canal  £rom  Junction  City,  on  the  Wabash  and  Erie  Canal, 
to  the  Ohio  River,  by  way  of  the  Miami  and  Erid  CanaL 
or  anv  variation  in  route  to  produce  the  most  practical 
and  least  expensive  ship-canal  from  Lake  Ene  to  the 
navijgable  waters  of  the  Ohio  River  by  the  above  routes. 
Engineer  10th  Lighthouse  District. 

In  charge  of  the  improvement  of  the  harbors  at  Cheboygan, 
Au  Sable,  and  Sebewaing,  on  Lake  Huron,  harbor  on  Saint 
Clair  River,  at  mouth  of  Black  River,  harbor  of  Alpena, 
at  Thunder  Bay;  harbors  at  Charlevoix,  Frankfort,  Man- 
istee, Lndington,  Pentwater,  White  River,  Muskegon, 
Grand  Haven,  Black  Lake,  Saueatuck,  South  Haven,  and 
Saint  Joseph  and  water  channeTleadine  up  to  Benton  har- 
bor, and  harbor  of  refuge  at  Portage  Lfu:e,  on  LakeMichi- 
gan;  and  removing  bar  at  ice-harbor  of  refuge  at  Belle 
:iver,  Michigan.  In  charge  of  the  improvement  of  Sagi- 
naw, Saint  Joseph,  and  Clinton  rivers,  and  Grand  River 
from  its  month  to  the  city  of  Grand  Kapids,  Mich.  In 
charge  of  the  examination  or  survey  of  Grand  River  below 
Grand  Rapids,  Swan  Creek,  Empire  Bay,  and  Clinton 
River  and  Lake  Saint  Clair  at  the  mouth  of  Clinton  River, 
Michigan ;  and  harbor  at  Caseville,  Saginaw  Bay,  Lake 
Huron.  In  charge  of  Saint  Clair  Flats  Canal.  Member 
of  Boa^  of  Engineers  on  plans  for  pier  building  on  East 
Coast  of  Lake  Michigan,  designed  by  Major  Harwood, 

In  charge  of  forts  Griswold  and  Hale,  and  the  construction 
of  Fort  Trumbull.  Conn.  In  charge  of  the  improvement . 
of  the  harbors  ot  Stonington,  New  ^aven,  Bridgeport, 
Milford,  South  port.  New  London,  and  Norwalk,  Conn., 
and  Port  Jefferson,  N.  Y. ;  and  of  the  construction  of 
breakwater  at  New  Haven,  Conn.  In  charge  of  the  im- 
provement of  the  rivers  Housatonic  and  Tnames,  Conn. 
In  charge  of  the  examination  or  survey  for  opening  chan- 
nel between  Lloyd's  Harbor  and  Cold  Spring  Bay,  N.  Y. ; 
harbors  of  Madison  and  Clinton,  Conn. ;  Greenport  Har- 
bor, and  harbor  of  Mamaroneck,  N.  Y. :  and-  survey  for 
breakwater  and  harbor  of  refuge  at  Millord,  Conn. 

On  detached  service;  Engineer  6th  Lighthouse  District. 


On  detached  service;   Engineer  Secretary  to  Lighthouse 
Board. 


J 
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Rank  and  Namb. 


Duties. 


MAJORS. 

(continued.) 

(George  L.  Gillespie  — 
Svt,  Lieut,  Colonel, 


Charles  R.  Snter. 


Jared  A.  Smith ••••%.. 


Samtiel  M.  Mftnsfield .  * . 
Bvi.  Ueut.  Colonel, 


In  charge  of  works  of  defense  at  the  month  of  the  Colombia 
River.  In  charge  of  the  improvement  of  the  harbor  at 
Coos  Bav,  and  entrance  to  Yaqnina  Bay,  Oreg.  In 
charge  of  the  oonstmction  of  the  Canal  around  the  Cas- 
cades of  the  Columbia  River,  and  of  the  improvement  of 
the  rivers  Willamette,  Yamhill^  Columbia,  Snake,  Skagit, 
Cowlitz,  and  mouth  of  CoquiUe  River;  and  of  Lower 
Clearwj^ter  River,  Idaho.  In  charge  of  examination  or 
survey  of  Columbia  River  at  the  Dalles,  and  the  Stilla- 

Saamish,  Nooksaok,  and  Snohomish  rivers,  Wash.;  Sin- 
aw  Bay,  Young's,  Lewis'  and  Clarke's,  and  Skipan- 
non  rivers,  entering  into  Young's  Bay,  Oreg. ;  Snake 
River,  fh>m  Lewiston  to  the  mouth  of  Salmon  River, 
Idaho :  entrance  to  Gray's  Harbor,  between  Baker's  Bay 
and  Snoalwater  Bay,  for  canal  for  liffht-draught  vessels; 
survey  of  Chehallis  River,  Wash.  Associate  member  of 
Board  of  Engineers  for  Pacific  Coast  while  considering 
the  improvement  of  harbor  of  refuge  between  the  Straite 
of  Fuca  and  San  Francisco,  Cal.,  and  canal  around  the 
Cascades  of  the  Columbia  River,  Oreg.  Engineer  13th 
Lighthouse  District. 

In  charge  of  the  improvement  of  the  rivers  Mississippi, 
Missouri,  and  Arkansas — removal  ot  sna^,  &c. ;  and  oi 
the  Missouri  River  at  the  following  localities :  St.  Charles, 
Cedar  City,  Glasgow,  Lexington,  Kansas  City,  Fort  Leav- 
enworth, Atchison,  Saint  Joseph,  Brownville,  Nebraska 
City,  Eastport,  Plattsmouth,  Omaha,  Council  Bluffs,  Sioux 
City,  and  Vermillion,  and  from  Kansas  City  to  ite  mouth; 
of  Gasconade  River  and  the  Arkansas  River  between 
Fort  Smith,  Ark.,  and  Wichita,  Kans.,  and  at  Pine  BluC 
In  charge  of  the  survey  of  the  Missouri  River  from  its 
mouth  to  Sioux  City,  Iowa,  and  to  Fort  Benton,  Mont., 
and  at  Boonviile,  Yankton,  Niobrara,  and  from  Tuque 
Creek  to  one  mile  west  of  Charette  Creek,  Mo.,  and  at 
Brunswick,  Mo.,  with  reference  to  boat-landing;  mouth 
of  Grftnd  River;  Missouri  River  at  or  near  Arrow  Rock, 
and  survey  of  Nishnabotana  Irom  Hamburg,  Iowa,  to  its 
junction  with  the  Missouri.  Member  of  **  The  Mississippi 
River  Commission"  created  by  Act  of  Congress  approved 
June  28, 1879.  Member  of  Board  of  En^neers  on  improve- 
ment of  the  Mississippi  River  in  vicinity  of  Piasa  Island, 
prepared  and  submitted  by  Captain  Emet  Engineer  15th 
Lignthouse  District. 

In  charge  of  the  improvement  of  the  harbors  at  Michigan 
City,  Ind.,  and  New  Buffalo,  Mich.    In  charge  of  the  un- 

Erovement  of  the  rivers  Wabash.  Ind.  and  111.,  and  White, 
ttd.  In  charge  of  survey  for  narbor  of  refuge  at  New 
Buffalo,  Mich.  Member  of  Board  of  Engineers  fbr  eon- 
sideration  of  matters  connected  with  improvement  of  the 
harbor  at  Michigan  City,  Ind. 

In  charge  of  the  improvement  of  the  harbors  at  Galveeton 
and  Brazos  Santiago,  Tex.  In  charge  of  the  improvement 
of  ship  channel  in  Galveston  Bay,  Pass  Cavallo,  Anmaas 
Pass  and  Bay  up  to  Rockport  and  Corpns  Chriati,  Btmeos 
River,  and  of  the  narrows  above  Omngeon  Balilne  RlTer, 
and  deepening  the  channel  at  month  of  said  river;  dec^ 
ehing  chAnnel  at  month  of  Trinity  BlteTi  slid  rmamd  ^ 
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Raxk  A2a>  Name. 


Duties. 


MAJORS. 

(continued.) 


WniiAm  J.  Twining .... 


iniUAmR.King. 


Wm.  H.  H.  Benyauid. 


obstrnotioDS  to  Liberty;  deepening  of  channel  at  month 
of  Neches  River,  and  removal  of  obstmctions  to  Beau- 
mont:  the  protection  of  river  bank  at  Fort  Brown  and 
Buffalo  Bayou,  Tex.  In  charge  of  the  examination  or 
survey  of  canal  connecting  Galveston  and  Brazos  River; 
of  Buffalo  Bayou,  Tex.,  from  Simm's  Bayou  to  the  mouth 
of  White  Oak  Bayou  at  Houston ;  of  Matagorda  Bay  at 
the  month  of  Saint  Mary's  Bayou,  Tex. ;  Sabine  Pass,  Tex. ; 
through  Sabine  Lake  and  River  to  Orange  and  Sabine 
Lake;  and  the  Neches  River  to  Beaumont,  to  ascertain 
the  cost  and  practicability  of  a  deep-water  channel  from 
Sabine  Pass  to  Orange  and  Beaumont;  from  Brazos  do 
Santiago  through  Laguna  Madre  to  Point  Isabel,  Tex., 
to  ascertain  the  cost  and  practicability  of  a  deep-water 
channel  from  the  anchorage  at  Brazos  de  Santiago  to  the 
railroad  wharf  at  Point  Isabel;  re-survey  of  Sabine  and 
Neoh^  rivers,  Tex. 

On  detached  service ;  Engineer  Commissioner  of  the  Dis- 
trict of  Columbia. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.  and  Ala.,  Cumberland  above  and  below  Nashville, 
Ky.  and  Tenn.,  Hiawassee,  Caney  Fork,  Obed's,  Duck, 
French  Broad,  and  Clinch,  Tenn.;  Oostenaula,  Coosa- 
wattee,  Etowah,  Oconee,  and  Ocmulgee,  Ga. ;  Coosa,  Ga. 
and  Ala.,  and  Red  River  from  its  mouth  to  Port  Royal, 
Tenn.  In  charge  of  the  examination  or  survey  of  Clinch 
River,  in  count&s  of  Hancock,  Hawkins,  and  Claiborne, 

,  Tenn.,  and  Scott  and  Russell,  Va. ;  Powell  River,  in  coun- 
ties of  Hancock  and  Claiborne.  Tenn.,  and  Lee,  Va. ; 
Holston  River,  in  counties  of  Sullivan,  Hawkins,  Grain- 

ger,  and  Hamblen,  Tenn.,  and  Washin^n  and  Scott, Va.; 
eadwaters  of  the  Savannah  River,  in  connection  with 
the  headwaters  of  Hiawassee  and  Tennessee  rivers,  with 
view  of  ascertaining  if  a  summit  level  can  be  secured 
to  unite  them  by  a  canal;  South  Fork  of  Cumberland 
River,  Ky. ;  Red  River  from  Port  Royal,  Montgomery 
Countv,  Tenn.,  to  its  mouth ;  of  Bear  Creek,  running 
from  Northeast  Mississippi  into  the  Tennessee  River, 
Little  Tennessee  River  from  its  mouth  on  the  Holston  or 
Big  Tennessee  River  to  the  mouth  of  Tellico  River,  and 
Cumberland  River  at  Smith'ii  Shoals,  Ky.^  to  ascertain 
the  practicability  and  cost  of  a  canal,  with  locks  and 
dams,  from  the  head  to  the  foot  of  said  shoals;  of  Chat- 
tahooche  River,  G^,  between  West  Point  and  Bolton. 

In  charge  of  the  improvement  of  the  harbors  at  Memphis, 
Tenn.,  and  Y ioksburg.  Miss.  Id  charge  of  the  improvement 
of  the  rivers  Saint  Francis,  White,  L'Anguille,  Fourche 
Le  F^ve,  Saline,  and  Black,  Ark.,  the  Ouachita  in  La. 
and  Ark.,  Tazoo  in  Miss.,  and  Cypress  Bayou,  La.  and 
Tex. ;  of  mouth  of  the  Red  River.  La.,  Upper  Red  River 
from  Fulton  to  head  of  Raft:  of  tne rivers  Big  Sun  Flow- 
er^ Coklwater,  and  Tallabatohia,  Miss.,  and  the  Mississippi 
Rivsr  at  Memphis.  Natches,  Yidalia,  and  Yicksburg,  and 
tbs  Big  Hatonie  River,  Tsan. ;  of  removal  of  raft,  snags, 
and  ouier  obstmctioos  from  Red  River,  and  of  closing 
Tones'  Bayoa;  of  Tensas  Biver;  Bayou  Bceuf.  La.,  and 
Ba5t»a  Bartholorosw,  La.  and  Ark. ;  TaUabnsha  River  and 
Tenala  Lake,  Miss.  1m  dutrge  of  the  water-gauges  on 
the  Mississippi  River  and  ils  principal  tributaries.    In 
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Rank  and  JName. 


MAJORS. 

(ooDtinned). 


Charles  W.HoweU. 


Garret  J.  Lydecker . 


Amos  Stickney  ... 


Duties. 


charge  of  the  examiDation  or  survey  of  bayons  Barthol- 
omew and  Macon^  and  Tensas  Riyer,  La. ;  Saint  Francis 
River  from  Greenville,  and  from  Greenville,  Mo.,  to  the 
Cairo,  Arkansas  and  Texas  Railroad ;  Currant  River  from 
Van  Buren,  Mo.,  to  its  mouth  in  Ark.;  harbor  at  Grand 
Gulf,  Miss. ;  Obion,  South  Forked  Deer,  and  North  Forked 
Deer  rivers,  Tenn. ;  Cache  River  a  tributary  of  White 
River,  and  The  Bay  a  tributary  of  Saint  Francis  River, 
Ark. ;  Bosuf  River,  North  Louisiana. 

In  charge  of  the  construction  of  forts  Jackson,  Saint 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  bupr^ 
Batteiy  Bienvenue,  and  Tower  at  Proctorsville.  In  charge 
of  the  improvement  of  the  harbor  at  New  Orleans,  I^ 
In  charge  of  the  improvement  of  the  Amite,  Vermillion, 
and  Tangipahoa  rivers,  bayous  Terrebonne,  Teche,  and 
Courtableau,  La.:  of  Sabine  Pass  and  Blue  Buck  Bar, 
Tex.,  and  of  Pearl  Kiver,  Miss.;  removal  of  obstructions  in 
Bayou  La  Fourche,  La. ;  of  Calcasieu  Pass  and  Caloasiea 
River,  from  Phillips  Bluff  to  its  mouth;  Bayou  Black, 
and  Tlokfaw  and  Tchefrincte  rivers.  In  chiM'ge  of  the 
surveys  for  a  breakwater  near  New  Orleans,  La.,  survey 
of  Lake  Pontchartrain,  La.,  and  the  examination  or  sur- 
vey of  Calcasieu  River,  bavous  Plaquemine,  Black,  Grand 
Caillou,  Little  Caillon,  Andre,  Fusilier,  Grand  Lake, 
Little  Lake,  and  Barataria  Bay  frt>m  New  Orleans  to 
Grand  Pass,  Atchafalaya  River  frt>m  Berwick's  Bay  to 
mouth  of  Red  River,  Bogue  Chitto  River  frt>m  its  mouth 
to  Franklinton,  and  Bogue  F^Jia  from  its  mouth  to  25 
miles  above  Covington.  La.;  West  Pearl  River;  Past 
Manchao  and  Bayou  Manchac,  La.,  from  its  mouth  to 
the  Mississippi  River.  Member  of  Board  on  improvement 
of  Pass  Cavallo  Inlet,  Aransas  Pass  and  Bay,  and  entrance 
to  Galveston  Harbor,  Tex. 

In  charge  of  construction  of  the  harbors  at  Chicaeo  and 
Calumet,  111.  In  charge  of  the  improvement  of  the  Hli- 
nois  River.  In  charge  of  the  examination  or  survey  of 
the  Chicago  River  from  its  mouth  to  Junction  of  the  NorUi 
and  South  branches;  that  part  of  the  North  Branch  of 
the  Chicago  River  lying  in  the  town  of  Lake  View,  and 
Calumet  River  from  South  Chicago  to  the  village  of  Pull- 
man, on  Lake  Calumet.  Member  of  Board  of  Engineers 
for  consideration  of  matters  connected  with  improvement 
of  the  harbor  of  Michigan  City,  Ind. ;  of  Board  of  Engi- 
neers for  purpose  of  carrying  out  provisions  of  river  and 
harbor  act  of  June  14,  1880,  making  appropriation  for 
harbor  at  Waukegan:  of  Board  of  Engineers,  on  project 
for  dam  at  outlet  of  Lake  Winnibigoshish  on  the  Missis- 
sippi River,  proposed  by  Captain  Allen, 


In  charge  of  the  improvement  of  the  Des  Moines  Rapids  of 
the  Mississippi  River.  In  charge  of  operating  the  Des 
Moines  Rapins  Canal.  In  temporary  charge  of  the  im- 
provement of  the  harbors  at  Michigan  City,  Ind.,  and  New 
Buffalo,  Mich.  In  temporary  charge  of  the  improvement 
of  the  rivers  Wabash,  Ind.  and  111.,  and  WHiite,  Ind. 
Commissioned  Major,  Corps  of  Engineers,  to  date  Jaouary 
2,  1881. 
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Raxk  and  Name. 


Duties. 


CAPTAINS. 

JhumW.  Cnyler. 


AlaxABder  Mackeii£ie . 


Oswald  H.  Emst  . 


I>«vid  P.  Heap  . 


^ifliwn  Ludlow , 

Btt,  Lieut,  Colonel, 


CWles  B.  Phillips  . 


Id  charge  of  the  improvement  of  the  Little  Kanawha  and 
Guvandotte  rivers,  W.  Va.,  the  Big  Sandy  River,  W.  Va. 
and  Ky.y  and  the  Kentucky  River  and  Tradewater  River, 
Ky.  In  charge  of  the  examination  or  survey  of  Trade- 
water  River,  and  Licking  River  from  its  month  to  Fal- 
mouth, Ky. 

In  oharffe  of  the  improvement  of  the  harhors  at  Port  Madi- 
son, Burlington,  and  Muscatine,  Iowa,  Rock  Island  and 
Galena.  111.  In  charge  of  the  improvement  of  the  Missis- 
sippi River,  from  St.  Paul  to  Des  Moines  Rapids;  from 

.  Des  Moines  Rapids  to  the  month  of  the  Illinois  River  at 
Quincy,  Quinoy  Bay^  IlL,  Hanuihal  and  Alexandria,  Mo., 
and  at  or  near  La  Crosse.  Wis. ;  of  Rush  Chute,  Iowa,  ana 
the  Upper  Mississippi  River  and  Rock  Island  Rapios  of 
the  Mississippi  River,  and  Galena  and  Cuivre  rivers,  re- 
moving hars  in  Mississippi  River  opposite  Dubuque  and 
Guttenberg,  Iowa,  and  protection  of^Rock  Island  Bridge 
by  shear- booms ;  of  the  Mississippi  River  at  Andalusia,  Dl., 
and  at  Louisiana,  Mo.  In  charge  of  the  examination  or 
survev  of  Mississippi  River  at  iuidalusia,  lU..  and  Louis- 
iana, Mo.,  and  of  the  survey  for  a  harbor  of  renige  in  Lake 
Pepin,  at  Stockholm,  Wis.,  and  Lake  Cit^,  Minn.  Mem- 
ber of  Board  of  Engineers  on  project  for  tne  improvement 
of  the  Mississippi  Kiver  in  vicinity  of  Piasa  Island,  pre- 
pared and  submitted  by  Captain  JSmat;  and  of  Board  of 
Engineers  on  plan  for  further  prosecution  of  harbor  im- 
provement at  nead  of  Lake  Superior. 

In  charge  of  the  improvement  of  Mississippi  River  between 
the  mouths  of*  the  Illinois  and  Ohio  rivers,  and  at  Cape 
Girardeau  and  Minton's  Point,  Mo.,  and  of  Osage  River 
in  Missouri  and  Kansas.  In  charge  of  construction  of  ice- 
harbor  at  St.  Louis,  Mo.,  and  of  improvement  of  harbor 
and  Mississippi  River  at  Alton.  In  charge  of  th^  exam, 
ination  or  survey  of  Mississippi  River  at  Saint  Grenevieve- 
and  Maramec  River  from  the  mouth  to  the  point  opposite 
Maramec  Iron  Works,  Mo.,  and  of  Fish  Bend,  near  Fort 
Chartres,  in  the  Mississippi  River. 

On  detached  service;  Engineer  10th  Lighthouse  District. 
Military  Delegate  of  the  United  States  to  Congress  of 
Electricians,  and  Honorary  Commissioner  of  the  United 
States  to  the  Paris  Electrical  Exhibition  of  1881. 

On  duty  under  the  immediate  orders  of  Colonel  Macomb, 
Secretary  to  the  commission  advisory  to  Board  of  Harbor 
Commissioners  of  Philadelphia. 

In  charge  of  the  improvement  of  the  harbors  at  Norfolk, 
ya.,and  Edeuton  and  Beaufort,  N.  C.  In  charge  of  the 
improvement  of  the  Black  water  and  Nottaway  rivers 
and  Pagan  Creek,  Va.,  Neuse,  Scuppemong,  Pamplico, 
Yadin,  Trout,  and  Tar  rivers,  Currituck  Sound,  Coanjok 
Bay,  North  River  Bar,  N.  C,  and  North  Landing  River, 
Va.  and  N.  C. ;  Waccamaw  and  Great  Pee  Dee  nvers,  S. 
C. ;  of  Archer's  Hope  River,  Va. ;  Contentnia  Creek,  Lil- 
lingtou  River,  Cape  Fear  River  from  Wilmington  to  Pay- 
istteville,  and  Town  Creek,  N.  C. ;  and  Wateree  and  San- 
tee  rivei^  S.  C.  In  charge  of  the  examination  or  survey 
of  Pocossin  and  Lillingtou  rivers,  Beaufort  Harbor,  Town 
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BjLSK  and  NABfB. 


Duties. 


CAPTAINS. 

(oontmned). 


William  A,  Jones . 


Andrew  N.  Damrell—. 
BvU  Major, 


CliarlesJ.  Allen 

BvU  Major. 


Creek,  and  Cape  Fear  River  aboye  Wilmington,  N.  C. ; 
Georgetown  Harbor,  Lynch.  Wateree,  and  Blaok  xiven, 
S.  C. ;  of  bar  at  month  of  Wmyah  Bay,  S.  C. ;  water  con- 
nection between  the  Waccamaw  and  Cape  Fear  riven, 
with  the  view  of  ascertaining  if  a  continnons  inland  water 
connection  cannot  thereby  bie  established ;  Oregon  Inlet, 
Whiteoak,  Meherrin.and  New  rivers,  N.  C.  Advisory 
Engineer  to  National  Board  of  Health  in  the  establish- 
ment of  a  National  Qaarantine  Station  in  Han^ton  Roads, 
Va.    Died  at  Norfolk,  Ya.,  Jnne  14, 1881. 

On  detached  service ;  Engineer  Officer,  Military  Division  of 
the  Pacific  and  Department  of  California. 

In  charge  of  the  constmction  of  defenses  of  Mobile  and  Pen- 
sacoli^  and  of  fort  on  Ship  Island,  Miss.  In  charge  of  the 
improvement  of  the  harbors  atPensacolaand  Ce&rKeya. 
Fla.,  and  Mobile,  Ala.  In  charge  of  the  improvement  of 
the  rivers  Chattahooche,  Appalachicola,  and  Sawannee^ 
Fla.,  Flint,  Ga.,  Alabama,  Ala.,  Pascagonla,  Noxubee. 
Miss.,  Warrior  and  Tombigbee.  in  Ala.  and  Miss.,  and 
Escambia  River,  Fla.  and  Ala. :  Appalachicola  and  Tampa 
bays,  and  removal  of  obstructions  in  the  Choctawhatchee 
River,  Ala.  and  Fla.,  and  Pease  Creek  and  Withlaooochee 
River,  Fla.  In  charge  of  the  examination  and  survey  fA 
the  ri  vers  Warrior,  Bipse^,  Cidiaba,  Tallapoosa,  and  Coosa, 
Ala. ;  Finhollaway,  Chipola,  Ocolockonnee.  and  Black- 
water  rivers.  East  Bay,  Holmes  Creek,  AuciUa  and  Wa- 
cissa,  Fla.,  and  of  Tombiffbee  River,  Mias.,  from  Fulton 
to  Warren's  Mill ;  Dog  Island  Harbor,  harbor  of  Key 
West,  Crystal  River,  La  Grange  Bayou  up  to  Freeport, 
Manatee  River,  and  Crooked  River,  Fla. ;  ouUet  of  nar- 
bor  of  Ship  Island,  and  Biloxi  and  Pascagonla  harbors, 
and  Old  Town  Creek,  Miss. 

In  charge  of  the  improvement  of  the  harbors  at  Duluth  and 
Grand  Marais,  Mmn.  In  charge  of  the  improvement  of 
the  rivers  St.  Croix,  Chippewa,  and  Minnesota,  of  the 

*  Red  River  of  the  North,  and  entrance  to  Superior  Bay ; 
of  the  Falls  of  St.  Anthony,  and  of  the  Mississippi  River 
above  the  Falls  of  St.  Anthony.  In  charge  of  the  con- 
struction of  Meeker's  Island  lock  and  dam,  of  lock  and 
dam  at  Goose  Rapids,  in  Red  River  of  the  North,  Minn, 
and  Dak. ;  of  dam  at  Lake  Winoibigoshish  for  reservoirs 
at  headwaters  of  the  Mississippi  River,  and  protection  of 
sand  banks  on  the  Chippewa  Kiver,  Wis.  In  char^  of 
the  examination  of  the  sources  of  the  rivers  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin,  with  the  view  of 
ascertaining  the  practicability  and  cost  of  creatingand 
maintaining  reservoirs,  &c..  and  of  headwaters  of  Kock 
River  in  Wis.  and  111.  In  charge  of  the  examination  or 
survey  of  Snake  River,  Minn. ;  Upper  Red  River  of  the 
North,  between  Fargo,  Dak.,  and  Breckinridge,  Minn. ; 
Mississippi  River  at  Sank  Rapids  near  Saint  Cloud,  Minn. ; 
Minnesota  River  near  Belle  Plain,  with  a  view  to  protect 
the  narrow  neck  of  land  opposite  said  village  and  prevent 
injury  to  navigation  of  river,  in  Minnesota;  of  Beaver 
Bay.  Grand  Portage  Bay,  and  Wansvwau-goisinff  Bay,  and 
headwaters  of  the  Cannon  River,  Minn.  Member  of 
Board  of  Eneineers  on  dam  at  outlet  of  Lake  Winnibi- 
goshish  on  the  Mississippi  River,  proposed  by  Captain 
AlUn  ;  of  Board  of  Engineers  on  plan  for  further  proseon- 
tion  of  harbor  improvement  at  head  of  Lake  Superior. 
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Rank  and  Namb. 


Duties. 


CAPTAINS. 

(oontiiiaed.) 
Cbftriee  W.  Raymond . 


L.  Coop«r  Oremwi. 
Alexmoder  M.  imier 
lfiUoBB.AdMB««^, 
Woi.  B*  Iii'vcDniiof6.« 
William  H.  Hener  .. 


William  S.  Stanton . 


Thomas  H.  Handbory 


James  C.  Post , 


Jsmes  F.  Gregory 


Henry  M.  Adams  . 


On  detaebed  servioe ;  on  duty  at  the  Military  Academy  as 
instmotor  of  Practical  Military  Engineering,  Military 
Signaling,  ^d  Telegraphy,  and  in  conmiand  of  Company 
E,  Battalion  of  Enpneeis.  In  charge  of  construction  of 
water-works  and  of  new  cadets'  hospital^  and  extension 
of  cadet  barracks  at  West  Point,  N.  Y. 

On  duty  under  the  immediate  orders  of  M^Jor  Mng. 

Commanding  Company  B,  Battalion  of  Engineers. 

On  duty  under  the  immediate  orders  of  Mi^or  WUton, 

On  detached  servioe;  Engineer  Officer,  Department  of  Texas. 

In  charge  of  the  construction  of  forts  Jefferson  and  Taylor. 
Fla.  To  report  upon  the  depth  and  width  of  a  channel 
secured  and  maintained  by  Jetties  constructed  by  James 
B.  Eads  at  the  mouth  of  the  Mississippi  River.  Consult- 
ingEngineer  for  the  establishment  by  the  National  Board 
of  HeaUh  of  a  National  Quarantine  Station  at  Ship  Island, 
Miss.    Engineer  7th.  and  8th  Lighthouse  districts. 

On  detached  service;  Engineer  Officer^  Department  of  the 
Platte.  Member  of  Board  of  Officers  at  Fort  Omaha, 
Nebr.y  April  20,  to  examine  into  qualifications  for  promo- 
tion to  grade  of  Second  Lieutenant  in  the  Armv  of  such 
non-commissioned  officers  as  may  be  ordered  betore  it  for 
examination. 

On  duty  under  the  immediate  orders  of  Bi%jor  Suter,  In 
charge  of  the  improvement  of  the  Arkansas  River — ^re- 
moval of  sna^Ry  &c.,  Arkansas  River  between  Fort  Smith, 
Ark.,  and  Wichita,  Kans.,  and  at  Pine  Bluff,  and  of  rivers 
St.  Francis,  White,  L*Anguille,  Fourche  Le  F^ve,  Saline, 
and  Black,  Ark.,  and  Current,  Mo.  and  Ark.  In  charge 
of  the  examination  or  survey  of  Little  Red  River,  Ark. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Gillmore,  Consulting  Engineer  in  the  establishment  of  a 
National  Quarantine  Station  at  Blackboards  Island,  Ga.. 
under  direction  of  the  National  Board  of  Health,  and  or 
the  work  to  be  done  by  its  authority  in  connection  with 
the  Quarantine  Station  established  by  the  City  of  Charles- 
ton, S.  C.  To  examine  and  report  to  the  National  Board 
of  Health  upon  certain  cfMestions  concerning  the  manner 
in  which  the  Water  Company  of  Charleston  are  laying 
their  water-pipes. 

On  detached  service .  Engineer  Officer,  Military  Division  of 
the  Missouri. 

In  charge  of  the  4th  and  5th  divisions,  Office  of  the  Chief 
of  Engineers. 
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Rank  and  Name. 


Duties. 


CAPTAINS. 

(continaed.) 


James  Mercnr . 


Chas.  E.  L.  B.  Davis... 


BeDJamin  D.  Greene  .. 


George  M.  Wheeler . 


James  B.  Qalnn  . 


Daniel  W.  Lockwood . 
Ernest  H.  Rosier  — 


John  C.  Mallery . 


On  duty  under  the  immediate  orders  of  Colonel  JSewton, 
Recorder  of  Board  of  Engineers  on  improvement  of 
Charleston  Harbor,  S.  C.  In  charge  of  the  improvement 
of  the  harbors  at^Norfolk,  Ya.,  Beaufort  and  Edenton,  N. 
C.  In  charge  of  the  improvement  of  the  Blaokwater, 
Nottawaj,  and  Archer's  Hope  rivers,  and  Pa^Q  Creek, 
Va.,  Neuse,  Scuppemong,  Pamplico,  Yadkin,  Trent,  Tar, 
Lillington,  and  Cape  Fear  rivers,  Currituck  Sound,  Coan- 
Jok  Bay,  North  River  Bar,  Contraitnia  and  Town  ereeks, 
N.  C,  and  North  Landing  River,  Va.  and  N.  C;  Waoca^ 
maw,  Great  Pee  Dee,  Wateree,  and  Santee  rivers,  8.  C, 
In  charge  of  the  examination  or  survey  of  bar  at  mouth 
of  Winyah  Bay,  near  Georgetown,  8.  U. ;  the  water  con- 
nection between  Waccamaw  and  Cape  Fear  rivers,  Oregon 
Inlet,  and  Whiteoak,  Meherrin,  and  New  rivers,  N.  C. 
Advisoiv  Engineer  to  National  Board  of  Health  in  the 
establishment  of  a  National  Quarantine  Station  in  Hamp- 
ton Roads,  Va. 

On  duty  under  the  immediate  orders  of  Major  Man^ieUU  In 
charge  of  the  improvement  of  Sabine  Pass  and  Blue  Buck 
Bar,  and  Sabine  River,  La.  and  Tex.,  and  Neches  River. 
Tex.  In  charge  of  surveys  through  Sabine  Li^e  ana 
River  to  Orange  and  through  Sabme  Lake  and  Neches 
River  to  Beaumont. 


On  temporary  duty  under  the  immediate  orders  of  Bfajor 
WeitzeU  On  duty  under  the  immediate  orders  of  Lieu- 
tenant-Colonel Gill'more, 


In  charge  of  Geographical  Surveys  of  the  territory  west  of 
the  l^h  meridian.  On  detached  service  in  connection 
with  the  International  Exhibition  of  Geography  at 
Venice,  Italy. 

Commanding  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New 
York  Harbor,  December  2,  1880.  On  detached  servic*; 
in  charge,  and  disbursing  officer^  of  works  on  the  Missis- 
sippi River  under  supervision  of  "The  Mississippi  River- 
Commission ''  created  by  act  of  Congress  approved  June 
28,  1879. 

On  duty  under  the  immediate  orders  of  M^jor  Howell. 


On  detached  service;  Engineer  Officer^  Department  of  the 
Missouri.  In  local  charge  of  the  improvement  of  the 
Great  Kanawha  River  under  the  immediate  orders  of 
Lieutenant-Colonel  Craighill, 


Commanding  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New 
York  Harbor,  December  2,  1880. 
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BkitmeiU9kowii^  rakk  and  duties  of  officers  of  Corps  of  Engineers — Oont^d. 


Namx  ahd  Rank. 


CAPTAINS. 

(oontinaed.) 


OUntoii  B.  Sean . 


nomas  Turtle . 


Edward  Magoiie. 


IMetick  A.  Mahan. 


Chirl«8  F.  Powell. . 


Frederick  A.  Hinman. 

rast  LIEUTENANTS. 

Albert  H.  Payaon 

Jobn  0.  D.  Knight  ... 

BSchardL.  Hoxie 

WimamL.Mar8haU.. 


JoiepbH.  Willard. 


Duties. 


On  detached  service ;  on  dnty  at  the  Military  Academy  as 
Assistant  Professor  of  Natoral  and  Experimental  Phi- 
losophy. In  charge  of  plans  and  specifications  for  new 
Astronomical  Observatory  at  West  Point,  N.  T.  Assist- 
ing the  proeecntion  in  the  case  of  the  United  States  in  re 
WMttaker. 

On  dn^  nnder  the  immediate  orders  of  Lient.  Col.  Craighill. 
Member  Board  of  Enffineers  on  Davis  Island  Dam,  Ohio- 
River.  Commissionea  Captainy  Corps  of  EngineeiB,  to 
date  Jannaiy  2»  1681. 

In  charge  of  the  improvement  of  the  Yellowstone  River,  and 
of  the  Missouri  River  above  the  month  of  the  Yellowstone. 
In  chai]^®  of  the  survey  of  the  Yellowstone  River  and  ex- 
amination or  survey  of  Cheyenne  River,  Dak.  Engineer 
Officer,  Department  of  Dakota.  Promoted  to  Captain, 
Corps  of  Engineers,  to  date  June  14, 1881. 

On  duty  under  the  inmiediate  orders  of  Maior  MerrUL  Mem- 
ber of  Board  ot  Engineers  on  Davislsland  Dam,  Ohio  River. 
Promoted  Captain,  Corps  of  Engineers,  to  date  June  17, 
1881- 

On  duty  under  the  immediate  orders  of  Major  GiUetpie, 
Promoted  Captain,  Corps  of  Engineers,  to  date  June  17, 
1881. 

On  duty  under  the  immediate  orders  of  Bf%|or  Houston,  Pro- 
moted Captain,  Corps  of  Engineers,  to  date  June  17,  1881. 


On  duty  nnder  the  immediate  orders  of  Lieutenant-Colonel 
SteiDort,  and  of  the  Board  of  Engineers  for  the  Pacilio 
Coast.    On  temporary  duty  under  Mf^or  CMlespie. 

On  detached  service;  on  duty  at  the  Biilitary  Academy  as 
Assistant  Professor  of  Mathematics.  Member  of  General 
Court  Martial  at  West  Point,  N.  Y.,  May  24, 1881. 

On  detached  service;  Assistant  to  the  Engineer  Commis- 
sioner of  the  District  of  Columbia. 

On  duty  under  the  immediate  orders  of  Mi^or  ^ng.  On 
detached  service;  in  charge,  and  disbursing  officer,  of 
works  on  the  Mississippi  River  uivier  supervision  of  "  The 
Mississippi  River  Commission ''  created  by  act  of  Congress 
approved  June  28, 1879. 

On  duty  under  the  immediate  orders  of  Colonel  Newton* 
Recorder  to  Board  appointed  by  the  President  to  co-ope* 
rate  with  the  authorities  of  the  State  of  New  York  in  ex~ 
amining  and  deciding  upon  exterior  pier  and  bulkhead 
lines  on  Hudson  River  from  State  dam  at  Troy  to  the  city 
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StatemmU  showing  rank  and  duties  ofoffioers  of  Corps  of  Engineers^^^uVii. 


KABfB  AND  RaKK. 


FIRST  UBUTBNANTS. 

(oontmaed.) 


Erio  Berglimd  ••,«« 
Samuel  £.  Tillman. 
niilipM.  Price.. «» 


Francis  V.  Greene . 
Carl F.  Palfrey.. .. 


"William  H,  Bixby . 


Henry  S.  Taber. 


William  T.  Rossell. 


Thomas  N.  BaUey. 


Thomas  W.  Symons. 


Duties. 


of  Hudson.  Recorder  of  Board  to  detenniiie  under  a  law 
of  the  State  of  New  York  the  pier  and  bulkhead  lines  of 
New  York  Harbw  alon^  the  Staten  Island  shore.  A4]o- 
taat  and  Treasnrer  of  the  Battalion  of  Engineers  and  Port 
of  Willets  Point  and  Signal  Officer  Post  of  Willets  Point 
Commanding  Company  D,  Battalion  of  Engineers.  Tem- 
porarily A.  A.  Q.  M.,  A.  C.  8.,  and  Recruiting  Officer,  Post 
of  Willets  Point. 

On  detached  service;  on  duty  at  the  Military  Academy  as 
Acting  Assistant  Professor  of  Mathematics.  Assistant  Pro- 
fSdssor  of  Ethics  and  Law, 

On  detached  service;  on  duty  at  the  Military  Academy  sa 
Assistant  Professor  of  Chemistry,  Mineralogy,  and  Geol- 
ogy.   Resigned,  to  date  December  31, 1880. 

On  duty  under  the  immediate  orders  of  Maior  CcmiUH^  On 
temp<mry  duty  under  the  orders  of  the  Commanding  Gen- 
eral Department  of  Texas.  On  duty  under  the  immediate 
orden  of  Mi^or  OiUeipie. 

On  detached  service ;  Assistant  to  the  Engineer  Commia- 
^oner  of  the  District  of  Columbia. 

On  detached  service;  Engineer  Officer,  Department  of  Ari- 
zona. Detailed  to  assist  Special  Indian  Agent  E.  B. 
Townsend  in  establishing  and  perfecting  system  of  irri- 
gation at  the  Pima  and  Maricopa  Indian  Agency,  Aiis. 
To  make  reconnaissance  and  survey  of  reservation  occu- 
pied by  the  Yavai-Supai  Indians. 

Absent  in  Europe  for  the  purpose  bf  attending  the  ficole 
des  Fonts  et  Cnauss^es  at  Fans.  El^ve  exteme  ^  r£cole 
des  ponts  et  Chauss^es.  Designated  to  witness  the  ma- 
neuvers to  take  place,  this  autumn,  within  the  several 
commands  of  the  French  Army. 

On  detached  service ;  on  duty  at  the  Military  Academy  as 
Assistant  Instructor  of  Practical  Military  Engineering, 
and  with  Company  E,  Battalion  6i  Engineers.  Recruit- 
ing officer  for  the  Battalion  of  Engineers  at  West  Point. 
Assistant  Engineer  on  water-supply  and  Assistant  Direct- 
or of  Post  School  at  West  Point,  N.  Y. 

On  detached  service ;  on  duty  at  the  Military  Academy  as 
Assistant  Professor  of  Civil  and  Military  Engineeing. 
On  duty  under  the  immediate  orders  of  Colonel  Tkam, 

On  detached  service:  on  duty  at  the  Military  Academy  as 
Acting  Assistant  rrofessor  of  Mathematics.  Engineer 
Officer  District  of  New  Mexico.  Engineer  Officer  Depart- 
ment of  the  Missouri.  Member  General  Court  Martial 
at  Santa  F6,  N.  M.,  February  10, 1881. 

On  detached  service;  Engineer  Officer  and  Chief  Sip^l 
Officer  Department  of  the  Columbia.  In  charge  oi  im- 
provement and  repair  of  military  wagon  road  from  Scotts- 
Durg  to  Camp  Stewart,  Ores;.  Survey  and  location  of  a 
wagon  road  irom  Camp  Chelan.  Wash.,  to  some  point  on 
the  line  of  the  Northern  Pacific  Railroad.    Engaged  in 
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SMtmmtihatoing  rank  and  duties  ofoffieers  of  Corps  ofSngineers^-^nVd. 


Kami  axd  Baioe. 


DUTIKS. 


fIBST  LIBUTENA1VT8« 

(oontinaed.) 


ftiiithS.LeMli. 


OmC.  KiBgnuii.M*. 
Eugene  QrifBn 


Wmud  Tonng . 


Wmiam  M.  BUok. 


Wilt«rL.Fiak. 


^kmum  W.  Boeeeler. 


Oeofge  McC.  Derby. 


selectiiiff  Bite  for  new  military  post  near  Biff  Bend  of  the 
Columbia.  Determination  of  latitude  and  telegraphio 
longitude  of  Spokane  Falla  and  Colfax,  Waah.,  and  Lew- 
istoB,  Idaho.  Member  of  Oeneral  Coort  Martial  at  Fort 
Lapwai,  Idaho,  September  6, 1880.  Member  of  Boards  of 
Surrey  at  Headquarters  Department  of  the  Columbia, 
January  5  and  13;  of  Board  to  examine  country  in  the 
Ticinity  of  Fort  Lapwai,  Idaho,  with  view  to  selection  of 
site  contemplated  for  t^e  oonstmction  of  new  poet  to  take 
the  place  of  Fort  Lapwai*  and  Camp  Howard ;  and  of 
Boaid  of  Officers  at  Vancouver  Barracks^  Wash.,  May  11, » 
to  examine  and  report  upon  qualifications  of  non-com- 
missioned officers  for  apiK>ml2nent  of  Second  lieutenant. 

On  detached  service :  Secretary  and  disbursiuff  officer  of 
''The  Mississippi  River  Commission"  created  by  act  of 
Congress  approved  June  28, 1879, 

On  detached  service;  on  dvty  at  the  Military  Academy  as 
Assistant  Professor  of  Civil  and  Biilitary  Engineering. 

Q.  M.  Battalion  of  Engineers,  A.  A.  Q.  M.,  A.  C.  S.,  and  Re- 
cruiting Officer,  Post  of  Willets  Point.  Adjutant  and 
Treasurer  of  the  Battalion  of  Engineers  and  Post  of  Wil- 
lets Point  and  Signal  Officer  Post  of  Willets  Point.  Com- 
manding Company  D,  Battalion  of  Engineers.  On  tem- 
porary dutv  under  the  immediate  orders  of  the  Command- 
ing Goueral  Division  of  the  Atlantic.  Member  of  Greneral 
Court  Martial  at  Willets  Point,  N.  T.,  December  2,  1880. 

On  detached  service.  On  dutv  at  the  Military  Academy  as 
Acting  Assistant  Professor  of  Civil  and  Military  Engineer- 
ing. On  temporary  duty  in  office  of  Geographical  Surveys 
of  the  territory  west  of  the  100th  meri£an. 

On  duty  under  immediate  orders  of  Lieutenant-Colonel 
CnUghill,  In  local  charge  of  Davis  Island  Dam,  under  the 
immediate  orders  of  Mfgor  Merrill, 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
Poet  of  Willets  Point,  and  Signal  Officer  Post  of  Willetts 
Point.  Commanding  Company  D,  Battalion  of  Engineers. 
On  duty  under  the  immediate  orders  of  Lieutenant-Col- 
one  Qillmore, 

On  duty  with  Company  A,  Battalion  of  Engineers.  On 
temporary  duty  under  immediate  orders  of  Colonel  Tower, 
On  duty  at  the  Military  Academy  as  Assistant  Professor 
of  Civil  and  Military  Engineering.  Commissioned  First 
Lieutenant,  Corps  of  Engineers,  to  date  December  31, 1880. 


On  duty  with  Company  B,  Battalion  of  Engineers.  On 
temporary  duty,  under  the  immediate  orders  of  Colonel 
Newton,  Commissioned  First  Lieutenant,  Corps  of  Engi- 
neers, to  date  January  2, 1881. 
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Statement  showing  rank  and  duties  of  officers  of  Carps  of  Engineers — Cont'd. 


Name  and  Bank. 


Duties. 


FIKST  LIEUTENANTS. 

(continaed.) 


'    James  L.La8k. 


Frederic  V.  Abbot. 


Thomas  L.  Casey .  ...^. 
Theodote  A.  Bingham. .. 

SECOND  LIEUTENANTS. 

Curtis  McD.  Townsend. . 

Onstav  J.  Fiebeger 

Oberlin  M.  Carter 

George  W.  Goethals  .... 

John  Millis...... 

John  Biddle 

Edward  O.  Brown 

ADDITIONAL     SECOND 
LIEUTENANTS. 

Harry  F.  Hodges 

James  G.  Warren 


On  duty  with  Company  C,  Battalion  of  Engineers.    On  de- 
tached service.    On  duty  at  the  Military  Academy  in  De- 
Sartments  of  Mathematics  and  Tactics.    Promoted  First 
lieutenanti  Corps  of  Engineers,  to  date  June  14, 1881. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  Greneral  Court  Martial  at  WiUets  Point,  New  York 
Harbor,  December  2, 1880.  In  command  of  Company  A, 
Battalion  of  Engineers.  Promoted  First  Lieutenant,  Corps 
of  Engineers,  to  date  June  17, 1881. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Judge- 
Advocate  of  General  Court  Martial  at  Wfllets  Point,  New 
York  Harbor,  December  2, 1880.  Promoted  First  Lieu- 
tenant, Corps  of  Engineers,  to  date  June  17, 1881. 


On  duty  with  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  WiUets  Point,  New  York 
Harbor^  December  2,  1880.  Promoted  First  Lieutenant. 
Corps  of  Engineers,  to  date  June  17, 1881. 


On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New  York 
Harbor,  December  2,  1880. 

On  duty  with  Company  B,  Battalion  of  En^^eers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New  York 
Harbor,  December  2,  1880. 

On  special  duty  at  the  Military  Academy,  West  Point,  N.  Y. 
On  duty  with  Company  C,  Battalion  of  Eng^eers. 

On  special  duty  at  the  Military  Academy,  West  Point,  N.  Y. 
On  duty  with  Company  A,  Battalion  of  Engineers. 

Apppointed  Second  Lieutenant,  Corps  of  Engineers,  to  date 
from  June  11,  1881. 

Appointed  Second  Lieutenant,  Corps  of  Engineers,  to  date 
from  June  11,  1881. 

Attached  as  Additional  Second  Lieutenant,  Corps  of  Engi- 
neers, to  date  from*  June  11, 1881,  Promoted  Second  Lieu- 
tenant, Corps  of  Engineers,  to  date  June  14,  1881. 


Attached  as  Additional  Second  Lieutenant,  Corps  of  Engi- 
neers, to  date  from  June  11,  1881. 

Attached  as  Additional  Second  Lieutenant,  Corps  of  En- 
gineers, to  date  from  June  11, 1881. 
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SUUewient  Bhatoing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Nams  akd  Rank. 


OXFICSBS  OF  THE  ARMY 
DCTAILED  FOR  SERVICE 
UNDER  THE  CHIEF  OF 
KNGINSER8. 


A.  F.  Rockwell 

Colomel,  U.  8.  A^ 


ILlLMaoomb 

Limt.  Aih  U.  8.  ArUllery. 

nVITKD  STATES  CIVIL  BK- 
GINBERS. 


S.  T.  Abert . 


M.  Meigs. 


Duties. 


In  cbarffe,  and^  the  Chief  of  Ennneers,  of  Public  Baildinffs 
and  Gronnds  in  the  District  of  Columbia,  with  the  rank 
of  Colonel. 

In  cbarffe  of  G^erapbioal  Surveys  of  the  territory  west  of 
the  l^Hh  meri£n. 


In  charee  of  the  Improvement  of  the  harbors  at  Washington 
and  (^rsetown,  £>.  C,  harbor  at  Breton  Bay,  Leonard- 
town,  Md.,  and  harbor  at  entrance  to  Saint  Jerome's 
Creek,  Md.  In  charge  of  the  improvement  of  the  rivers 
OccoquaUj  Rappahannock,  Hiunpton,  Chickahominy, 
Mattanoni,  Totusky,  York,  Pamun^,  and  Staunton,  Ya., 
Roanoke  and  French  Broad,  N.  C,  and  Dan  River,  Ya. 
and  N.  C;  of  channel  in  Potomac  Kiver  through  flats  in 
froLt  of  landing  at  Mount  Yemon ;  of  Aquia,  Nomini, 
Urbana,  and  Neabsco  creeks,  Ya.  In  charge  of  the  exam- 
ination or  survey  of  Neabsco  Creek,  Potomac  River  at 
mouth  of  Pohick  Creek,  mouth  of  Curiioman  Bay,  Ya.; 
Nomini  River  fix)m  the  ferry  to  head  of  tide- water,  Staun- 
ton River,  Ya.,  Roanoke  River,  N.  C.  and  Ya.,  Potomac  and 
Anacostia  rivers,  D.  C;  survey  of  Upper  Machodoo  and 
Urbana  Creeks. 

On  duty  under  immediate  orders  of  Captain  Maokengie, 


l^J^^W^  s 
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AFFBCTING 

THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


FORTY-SIXTH  CONGRESS,  THIRD  SESSION,  188(M81. 


CHAP.  10.— An  act  to  anthorize  the  construction  of  a  fixed  bridge  over  the  Saint     Dec.  23, 1880. 
Mary's  River  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeentatives  of  the  United 
Stelee  of  America  in  Congress  assembled,  That  the  Waycross  and  Florida  «  ^/l^^  ®^^*^ 
Bail  AAV  Company  and  the  East  Florida  Railroad  Company  be,  and  they  luv^,    Marys 
•re  hereby,  anthorized  to  constract  a  fixed  b'ridge  with  one  span  over 
the  Saint  Mary's  River  at  the  point  selected  by  said  companies  for  cross- 
ing said  river  with  their  railroad  line,  about  one  and  one-half  miles  be- 
low Trader's  Hill,  in  Charlton  Coanty,  Geor^a,  and  to  make  such  bridge 
of  iuch  height  as  they  may  see  fit :  Provided,  The  height  be  sufficient  to    Proviso. 
permit  the  passage  of  timber  rafts  under  said  bridge ;  and  such  proposed 
railroad  crossing  and  bridge  are  hereby  declared  to  be  the  head  of  nav- 
igation on  the  said  Saint  Mary's  River. 

Sic.  3.  That  Congress  reserves  the  right  to  alter  or  amend  or  repeal 
this  act  at  any  time  and  that  if  at  any  time  the  navigation  of  the  said 
rirer  shall  in  any  way  be  obstructed  or  impaired  by  the  said  bridge  the 
Secretary  of  War  shall  have  authority  and  it  shall  be  his  duty  to  re- 
qaire  the  said  companies  to  alter  and  change  the  said  bridge  at  their 
own  expense  in  such  a  manner  as  may  be  proper  to  secure  free  and 
cooiplete  navigation  without  impediment,  and  if  upon  reasonable  no- 
tice to  said  railroad  companies  to  make  such  change  or  improvements 
they  shall  fail  to  do  so  the  Secretary  of  War  shall  have  authority  to  make 
the  same  and  all  the  rights  conferred  by  this  act  shall  be  forfeited,  and 
CoDipvfls  shall  have  power  to  do  any  and  all  things  necessary  to  secure 
the  five  navigation  of  the  river. 

Approved,  December  23, 1880. 


CHAP.  20.— An  act  for  the  relief  of  the  legal  representative  of  Henry  M.  Shreve,  de-    Jan.  13,  1881. 

ceased.  '— 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United     ^  e  n  r  v    M. 
SMes  of  America  in  (ingress  assembled,  That  the  Secretary  of  the  Treas-  Shreve,de<^ased! 
ory  pay  to  the  legal  representatives  of  Henry  M.  Shreve,  deceased,  the  payment  to  legal 
nm  of  fifty  thousand  dollars  as  a  full  compensation  for,  and  in  sati^- representative* 
faction  of,  all  claims  for  the  invention  of  the  steam  snag  boat,  and  for 
tbe  use  of  the  same,  past,  present,  and  future,  and  for  any  and  all  rights 
that  tbe  said  Shreve  may  have  acquired  under  the  patent  granted  to 
him  for  the  invention  of  the  steam  snag-boat. 

Approved,  January  13,  1881. 


CHAP.  25.— An  act  to  regulate  the  award  of  and  compensation  for  public  advertising     jg^  21  1881' 
in  the  District  of  Columbia. — ■ ^— 

Be  it  enacted  by  the  Senate  and  House  of  R^esentatives  of  the  United    p  ...       , 
ftalet  of  America  in  Congress  assembled^  That  all  advertising  required  by  tiaing  in  Distrtet 
existing  laws  to  be  done  in  the  District  of  Columbia  by  any  of  the  de-  of  Colif  mbia— 

24  £ 
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award  and  com-  partments  of  the  governmont  shall  be  given  to  one  daily  and  oh©  weekly 
p^Qsation   regu-  newspaper  of  each  of  the  two  pi;^ncipal  political  parties,  and  to  one 
B.  S.  3828.        daily  and  weekly  neutral  newspaper :  Pr<mdedf  That  the  rates  of  com- 
Proviso.  pensation  for  such  service  shall  in  no  case  exceed  the  regular  commer- 

cial rate  of  the  newspapers  selected ;  nor  shall  any  advertisement  be 
paid  for  unless  publishea  in  accordance  with  section  thirty-eight  hun- 
dred and  twenty-eight  of  the  Revised  Statutes. 

Sec.  2.  All  laws  or  parts  of  laws  inconsistent  herewith  are  hereby  re- 
pealed. 
Approved,  January  21, 1881. 

Jan.  15,  1881.     CHAP.  32. — An  act  anthorizing  the  persons  therein  named  to  accept  of  certain  dec* 

. orations  and  presents  therein  named,  fix>m  foreign  governments,  and  for  other  pnr^ 

poses. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled : 

«  «  «  m  »  *  • 

Uent'nt  Fran-  That  Lieutenant  Francis  V.  Greene,  of  the  United  States  Army,  be,  and 
ois  V.  Greene,  ji©  \q  hereby,  authorized  to  accept  from  the  Emperor  of  Russia  a  decora- 
tion of  the  third  class  of  the  order  of  Saint  Anne  for  bravery  under  fire  at 
the  battle  of  Shipka  Pass  August  twenty-third  and  twenty-fourth,  eight- 
een hundred  and  seventy-seven,  and  at  the  assault  of  Plevna  September 
eleventh,  eighteen  hundred  and  seventy-seven :  also,  a  decoration  of  the 
fourth  class  of  the  orfler  of  Saint  Vladimir  for  oravery  under  fire  during 
the  passage  of  the  Balkans  December  twenty-fifth  to  thirty-first,  eight- 
een hundred  and  seventy-seven,  and  at  the  battle  of  PhiUppopolis  Jan- 
uary fifteen  to  seventeenth,  eighteen  hundred  and  seventy-eight;  also, 
the  campaign  medal  conferred  upon  all  persons  present  in  the  campaign ; 

#  »  »  #  m  #  • 

Conditions  of     Sec.  2.  That  no  decoration,  or  other  thing,  the  acceptance  of  which 
acceptance.         is  authorized  by  this  act,  and  no  decoration  heretofore  accepted,  or 
which  may  hereafter  be  accepted,  by  consent  of  Congress,  by  any 
officer  of  the  United  States,  from  any  foreign  government,  shall  be 
publicly  shown  or  exposed  upon  the  person  of  the  officer  so  receiving 
the  same. 
Presents,  here-     Sec.  3.  That  hereafter  any  present,  decoration,  or  other  thing,  which 
at^  made,  ten-  shall  be  conferred  or  presented  by  any  foreign  government  to  any  officer 
D  ep  ar\m^n^^of  ^^  *^®  United  States,  civil,  naval,  or  military,  shall  be  tendered  through 
State  and  permis-  ^^®  Department  of  State,  and  not  to  the  individual  in  person,  but  such 
sion  for  accept-  present,  decoration,  or  other  thing  shall  not  be  delivered  by  the  De- 
ance  and  delivery  partment  of  State  unless  so  authonzed  by  act  of  Congress. 
Coi^'il.'^  ^'''"     Approved,  January  31,  1881. 


Feb.  23,  1881.     CHAP.  69.— An  act  to  aathorize  the  constmction  of  a  bridge  across  the  Potomac 
-     Biver  at  or  near  Georgetown  in  the  District  of  Colombia,  and  for  other  parpooes. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of  the  United 
Ft      b  idff    ^'^^^  of  America  in  Congress  assembled^  That  the  Secretary  of  War  be, 
ac^sVotomac*^^  ^®  ^^  hereby,  authorized  and  directed  to  cause  to  be  constructed 
Riv^r.  across  the  Potomac  River  at  or  near  Georgetown  in  the  District  of 

Annronriation  Columbia^  at  such  point  as  he  may  select,  a  substantial  iron  and  masonry 
^^   ^  '  bridge,  with  approaches ;  and  the  sum  of  one  hundred  and  forty  thou- 

sand dollars  be,  and  the  same  is  hereby,  appropriated,  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  for  the  constnicton  of  said 
bridge  and  approaches,  the  same  to  be  maintained  as  a  free  bridge  for 
Provito.  travel :  Provided,  That  the  said  Secretary  of  War  shall  construct  a  bridge 

upon  such  plan  as  shall  cost  no  more  than  the  amount  herein  appro- 
priated, and  which  cost  shall  include  the  construction  of  a  substantial 
bridge  over  the  canal,  and  any  and  all  approaches  to  the  said  iron  bridge ; 
and  no  part  of  this  appropriation  shall  be  paid  out  of  the  Treasury  until 
Contracts.  contracts  shall  have  been  entered  into  with  responsible  parties,  and  with 
good  and  sufficient  sureties  to  be  approved  by  the  Secretary  of  War, 
for  the  construction  and  completion  t)f  said  bridge,  including  the 
Cost  masonry,  iron- work,  and  approaches,  at  a  cost  not  to  exceed  one  hundred 

Protiao.  *^^  forty  thousand  dollars :  And  provided  also.  That  a  draw  of  sufficient 

Draw.  width  to  permit  the  free  passage  of  vessels  navigating  that  part  of  the 

Potomac  River  shall  be  constructed  in  said  bridge,  unless  said  bridge 
shall  be  constructed  upon  or  by  the  side  of,  or  up  the  river  from,  the 
present  aqueduct  and  at  the  same  or  greater  elevation  above  the  water : 
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1878,  oh.  180, 
Stat.,  20, 102. 


Proviio. 
Location,  etc. 


And  Provided  also^  Tbat  the  sam  which  may  be  expended  under  this  act  Prwito. 
shall  be  treated  and  regarded  as  a  part  of  the  general  exjpenses  of  the 
District  of  Colnmbia^  and  the  United  States  shall  be  credited  with  the 
UDoant  which  it  may  pay  under  this  act  for  the  erection  of  said  bridge 
opoD  its  ftfty  per  centum  of  the  expenses  of  t^e  District  of  Columbia,  as 
provided  in  the  act  of  June  eleventh,  eighteen  hundred  and  seventy- 
eight,  eutitle<l  "An  act  providing  a  permanent  form  of  government  for 
the  District  of  Columbia" :  Provtded further,  That  the  Secretary  of  War 
ihall,  as  soon  as  may  be,  fix  and  determine  the  location  of  said  bridge, 
and  cause  a  survey  of  the  river  to  be  made  at  such  place  of  location, 
determine  the  length,  width,  and  height  of  said  bridge,  and  the  len^h 
of  draw,  if  one  is  required,  and  thereupon  advertise  lor  plans  and  price  Advertisement, 
for  the  constraction  of  such  bridge ;  such  advertisement  to  be  inserted 
in  one  or  more  daily  newspapers  published  in  Washington,  District  of 
Colambia,  New  York,  Cleveland,  Ohio,  Detroit,  Michigan,  Philadelphia, 
PeoDsylvania,  and  Chicago,  Illinois,  for  the  space  oione  week. 

Skc.  2.  That  for  the  purpose  of  establishing  a  free  bridge,  and  in  lieu    Pa  r  c  haae  of 
of  erecting  the  bridge  provided  for  in  the  preceding  section,  the  Secre-  aq^i®duot  brldjje. 
tary  of  War  may,  in  his  discretion,  purchase  /the  aqueduct  bridge  now 
croMing  the  Potomac  River  at  Georgetown :  Provided,  said  bridge  with 
all  the  appnrtenances,  rights  and  franchises  connected  therewith  includ- 
ing piers  and  real  estate  for  abutments  and  approaches  can  be  purchased 
for  a  sum  not  exceeding  eighty-five  thousand  dollars ;  which  sum  or  so 
much  thereof  as  may  be  necessary  may  be  paid  out  of  the  money  appro- 
propriated  by  this  act :  Provided  furthery  That  a  good  and  sufficient  title 
thereto  can  be  secured  to  the  tlnited  States,  to  be  approved  by  the 
Attorney-General  of  the  United  States.    It  ia  further  provided  That  the 
Alexandria  Canal  Company  or  its  present  lessees  shall  have  the  right  to    Alexandria  Ca- 
maintain  at  their  own  cost  and  expense,  a  canal  aqueduct  of  the  same  nal  Company, 
width  and  depth  as  the  one  now  in  use,  and  to  attach  it  to  or  suspend  it  rights  of. 
from  said  bridge ;  and  whenever  a  permanent  bridge  shall  be  erected 
npon  said  site,  the  same  shall  be  of  sufficient  strength  to  sustain  the 
weight  of  such  canal  aqueduct ;  but  the  construction  attachment  and 
mainteuance  of  such  aqueduct  shall  be  such  as  the  Secretary  of  War 
may  determine  and  shall  be  without  cost  or  liability  to  the  United  States 
or  the  District  of  Columbia.     A  nd  it  is  farther  provided.  That  if  upon  the    Provito. 
wection  of  such  permanent  bridge  the  said  canal  company  or  their  pres- 
ent lessees  shall  neglect  or  refuse  to  reconstruct  secure  and  attach  the  said 
aqoeduct  at  their  own  expense,  or  if  at  any  time  for  the  space  of  six 
nioDths,  they  shall  fail  to  use  such  aqueduct  for  the  purposes  of  a  canal, 
or  fail  to  keep  the  same  in  good  condition  and  repair,  or  if  at  any  time,     ' 
they  shall  use  the  same  for  other  than  canal  purposes,  then  all  right«  of 
said  canal  company,  \\%  lessees  or  assigns  in  said  bridge  and  property, 
shall  cease  and  determine,  and  the  said  aqueduct  shall  be  detached  and 
removed  by  the  Secretary  of  War. 

Sec.  3.  And  the  Secretary  of  War  is  further  authorized,  in  his  dis-    Repairs, 
cretion,  in  the  event  of  said  purchase,  to  repair  the  wooden  bridge  now 
on  said  piers,  and  for  that  purpose  is  authorized  to  expend,  of  the  mon- 
eyi  hereinbefore  appropriated,  a  sum  not  exceeding  ten  thousand  dol- 
lan. 

Approved,  February  23,  1881. 


Provito. 


Proviso. 

Title. 

Proviso. 


CHAP.  79.— An  act  making  appropriations  for  the  snpport  of  the  Army  for  the  fiscal 
T«sr  ending  June  thirti^h,  eighteen  hundred  and  eighty-two,  and  for  other  pur-  - 


Feb.  24, 1881. 


Be  it  enacted  hf  the  Senate  and  House  of  Bepresentatives  of  the  United 
States  of  America  in  Congress  assembledf  That  the  following  sums  be,  and  Appropriations, 
the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated,  for  the  support  of  the  Army  for  the  year    Snpport  of  the 
ending  June  thirtietn,  eighteen  hundred  and  eighty-two,  as  follows:     Army. 


ExQiNEER  Department.— For  engineer  depot  at  Willets  Point,  New   Englneerdepot, 
Tork,  namely :  For  purchase  of  engineering  materials  to  continue  the  "^iU®^  Pofait. 
present  course  of  instruction  ^of  the  Engineer  Battalion  in  field  engl- 
iMcrin^,  one  thousand  dollars. 

For  incidental  expenses  of  the  depot,  remodeling  ponton-trains,  re- 
pairing instruments,  purchasing  fuel,  forage,  stationery,  chemicals, 
cxtra-dnty  pay  to  soldiers  engaged  in  special  skilled  labor,  such  as 
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wheelwright  work,  printing,  photographing  and  lithographing  en- 
gineer documents,  and  ordinary  repairs,  four  thousand  doUars. 

«  «  •  •  •  •  • 

Disbaraement  Sec.  2.  All  officers,  agents,  or  other  persons  receiving  public  moneys 
aoco ^nS^^OThv »PPTOpriated  by  this  act  shall  account  for  the  disbursement  thereof 
items  as  ex-  accoraing  to  the  several  and  distinct  items  of  appropriation  herein  ex- 


pressed. 


pressed. 
Approved,  February  24,  1881. 


Haioh  2, 1881.    CHAP.  100.— An  act  to  provide  for  the  sale  of  certain  property  owned  by  tbe  United 
States  in  tbe  District  of  Colombia. 


sold. 


Be  it  enacted  hy  the  Senate  and  ffouee  of  Representatives  of  the  United 
Land  of  United 'S'^^*  ^/  ^^^rioa  in  Congress  assembled^  That  the  Chief  of  Engineers, 
States  in  District  United  States  Army,  in  charge  of  public  buildings  and  grounds  in  the 
®^  S^lS™H**  K^"  ^ist^c*  ®^  Columbia,  be,  and  is  hereby,  authorized  to  sell  and  convey, 
t^rized    to   be  |jy  ^qq^  and  sufficient  deed,  to  each  of  the  owners  of  lot  one,  square  one 
hundred  and  eighty-four;  lot  five,  square  one  hundred  and  eignty-five; 
lots  five,  six,  and  seven,  square  one  hundred  and  ninety-eight ;  lot  twelve, 
square  one  hundred  and  ninetv-nine,  in  the  city  of  Washington,  District 
of  Columbia,  such  portion  of  the  ground  immediately  adjoining  the  ftont 
of  said  lots,  or  either  of  them,  as  will  make  the  angles  at  the  four  comers 
Terms  of  sale.  ®^  Sixteenth  and  K  streets,  northwest,  right  angles,  upon  payment  into 
the  Treasury  of  the  United  States  by  said  owners,  or  each  of  them,  of  an 
amount  for  the  number  of  feet  iu  each  lot  so  to  be  conveved  at  the  rate 
the  same  may  be  appraised  by  three  disinterested  freeholclers  resident  of 
the  city  of  Washington,  to  be  selected  and  sworn  to  said  Chief  of  En- 
gineers impartially  to  appraise  said  real  estate  at  the  true  value  thereof 
m  money ;  and  upon  said  sale  the  owners  of  said  lots  respectively  shall 
pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  school- 
buildings  in  the  city  of  Washington,  one-third  of  said  purchaee>money, 
and  the  remainder  thereof,  with  interest,  in  one  year  from  the  date  of 
sale.    No  conveyance  shall  be  made  until  all  the  purchase-money  is 
paid :  Provided^  That  said  Chief  of  Engineers  shall  not  sell  or  convey 
one  portion  or  any  part  of  said  real  estate  unless  all  the  same  is  sold 
and  conveyed. 
Approved,  March  2, 1881. 


Proviio, 


March  3, 1881.    CHAP.  130.— An  act  making  appropriations  for  the  legislative,  execntire,  and  Jndi- 

cial  expenses  of  the  gOTemment  for  tbe  fiscal  year  ending  June  thirtieth,  eighteen 

hundred  and  eighty -two,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 

Appropria-  States  of  America  in  Congress  assemhledj  That  the  following  sums  be,  and 

tions.  the  same  are  hereby,  appropriated,  out  of  anv  money  in  the  Treasury 

eon^eandlndl  ^^^  Otherwise  appropriated,  in  full  compensation  for  the  service  of  the 

JJ5.  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-two,  for 

the  objects  hereinafter  expressed,  namely : 

m  •  #  '     •  •  ^  • 


War  Depart- 
ment. 

Office  Pnblic 
Buildings  and 
Grounds. 

Clerk  and  mes- 
seuger. 


WAR  DEPARTMENT. 


PUBLIC  BUILDINGS  AND  GROUNDS. 


and 


Public  garden- 
er. 

Poreman 
laborers. 

Navy-yard  and 
Upper  Bridges, 
draw-keepers. 

Franklin 
Squate,  watch- 


Lafayette 
Sqnere,  watch- 


For  clerk  in  the  Office  of  Public  Buildings  and  Grounds,  one  thousand 
four  hundred  dollars ;  and  for  messenger  in  the  same  office,  eight  hun- 
dred and  forty  dollars. 

For  the  public  gardener,  one  thousand  six  hundred  dollars. 

For  a  foreman  and  laborers  employed  in  the  public  grounds,  twenty- 
four  thousand  dollars. 

For  two  draw-keepers  for  Navy- Yard  and  Upper  Bridges,  one  thon- 
sand  four  hundred  and  forty  dollars. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 
For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 
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For  two  day-watohmen  in  Smithsonian  Groands.  at  six  hnndred  and  Smithsonian 
iixty  dollars  each,  one  thonsand  three  hundred  and  twenty  dollars.        SeiL"^  watch- 

For  two  night-watchmen  in  Smithsonian  Grounds,  at  seven  hundred 
and  twenty  dollars  each,  one  thonsand  four  hundred  and  forty  dollars. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  Judiciary  and 
and  adjacent  reservations,  at  six  hundred  and  sixty  dollars  each,  one  i^hmen^^**'^' 
thousand  three  hundred  and  twenty  dollars. 

For  one  watchman  for  Iowa  Circle^  one  watchman  for  Fourteenth- _^<^^*  Circle, 
street  Circle  and  neighboring  reservations,  one  for  Rawlins  Square  and  Btwet  Cirde'etc..' 
Washington  Circle,  one  watchman  for  McPherson  and  Farragut  Squares,  watchmen.  ' 
sod  one  for  Stanton  Place  and  neighboring  reservations,  five  in  all,  at 
rix  hundred  and  sixty  dollars  each,  three  thousand  three  hundred  aol- 
lirs:  Pravidedj  That  each  of  the  watchmen  herein  provided  for  shall    Proviso. 
hare  the  same  duties  and  powers  of  the  Metroi>olitan  police. 

For  one  bridge-keeper  at  Chain  Bridge,  six  hundred  and  sixty  dol-  ^t  ChaSTBri&e* 

For  contingent  and  incidental  expenses,  five  hundred  dollars.  pensee.  ****  * 

Approved,  March  3, 1881. 


CHAP.  133. — An  act  making  appropriations  for  sundry  civil  expenses  of  the  govern'     March  8, 1881. 

Beat  for  the  fiscal  year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty- two,   

sad  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  following  sums  be,  and 
the  same  are  hereby,  appropriated  for  the  objects  hereinafter  expressed,  tionf  ^^**^' 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-    Sundry  civil 
two,  namely :  expenses. 

•  #««*«• 

UNDER  THE  WAR  DEPARTMENT. 


BUILDINOS    AND    GROUNDS    IN    AND    AROUND    WASHINGTON    AND    THE 
EXECUTIVE  MANSION". 

Improvement  and  care  of  public  grounds :  For  filling  in  and  improv-    Improvement 
ing  groands  south  of  Executive  Mansion,  ten  thousand  dollars.  Uclrronndsf  ^"^ 

For  ordinary  care  of  greenhouses  and  the  nursery,  one  thousand  five      *^ 
hnndred  doll&rs. 

For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 

For  care  and  improvement  of  reservation  number  three  (Monument 
Groands),  one  thousand  dollars. 

For  construction  and  repair  of  iron  fences,  five  hundred  dollars. 

For  manure,  and  hauling  the  same,  four  thousand  dollars. 

For  paintinff  iron  fences,  vases,  lamps,  and  lamp-posts,  one  thousand 
fire  hundred  aollars. 

For  purchase  and  repair  of  seats,  five  hundred  dollars. 

For  purchase  and  repair  of  tools,  five  hundred  dollars. 

For  trees,  tree-stakes,  lime,  whitewashing,  and  stock  for  nursery,  three 
thoosand  dollars. 

For  removing  snow  and  ice.  one  thousand  dollars. 

For  flower- pots,  twine,  baskets,  and  lycopodium,  one  thousand  dol- 
lira. 

For  care  and  construction  and  repair  of  fountains  in  the  public 
gnrands,  one  thousand  hye  hundred  dollars. 

For  abating  nuisances,  five  hnndred  dollars. 

For  improving  various  reservations,  twelve  thonsand  dollars. 

For  ordinary  care  of  Smithsonian  Grounds,  two  thousand  dollars. 

For  asphaltum  foot-walks  through  Smithsonian  Grounds  firom  Sev- 
enth to  Twelfth  streets,  one  thonsand  five  hundred  dollars. 

Executive  Mansion :  For  care  of  and  repairs  to  the  Executive  Man-  Executive 
•ion,  and  for  furniture,  thirty  thonsand  dollars;  for  constructing  eleva-  Mansion, 
tor  in  the  Executive  Mansion,  two  thousand  dollars,  to  be  available 
immediately;  fuel  for  the  Executive  Mansion  and  the  greenhouses, 
two  thousand  dollars;  care  and  necessary  repairs  of  the  greenhouses, 
five  thousand  five  hundred  dollars;  in  all,  thirty-nine  thousand  five 
bnndred  dollars. 

Lighting  the  Executive  Mansion  and  public  grounds:  For  gas,  pay  of    Lights,  etc 
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lamp-lighters,  gas-fitters,  plumbers,  plambing,  lamp-posts,  matchen^ 
and  repairs  of  all  kinds;  fuel  for  office,  for  the  watchmen^s  lodce*^ 
and  for  the  ij^roen-honses  in  the  nursery,  fifteen  thousand  dollars:  PrD- 
Proviso.  videdy  That  u>t  each  burner  not  connected  with  a  meter  in  the  lamps  on 

the  public  grounds  no  more  than  twenty-five  dollars  shall  be  paid  per 
lamp  for  gas,  including  lighting,  cleaning,  and  keeping  in  repair  the 
lamps,  under  any  expenditure  provided  for  in  this  act;  and  in  ease  a 
contract  cannot  be' made  at  that  rate  the  engineer  in  charge  is  hereby 
authorized  ta  substitute  other  illuminating  material  in  the  lamps  on 
the  public  grounds,  and  to  use  so  much  of  the  sum  hereby  appropriated 
as  may  be  necessary  for  that  purpose. 
Water-pipes,  Repair  of  water-pipes  and  fire-plugs:  For  repairing  and  extending 
etc  '  water-pipes,  purchase  of  apparatus  to  clean  them,  and  for  cleaning  the 

springs  and  repairing  and  renewing  the  pipes  of  the  same  that  supply 
the  Capitol,  the  Executive  Mansion,  and  the  building  for  the  State, 
War,  and  Navy  Departments,  two  thousand  five  hundred  dollars. 
'  Telegmph.  Telegraph  to  connect  the  Capitol  with  the  departments  and  the  Gov- 

ernment Printing  Office:  For  repair  and  care  of  the  same,  one  thousand 
dollars. 
Building  for     Building  for  State.  War,  and  Navy  Departments:  For  continuing  the 
State,  War,  and  construction  of  the  building;  to  cover  inside  iron-work;  plumbing  and 
^^''^^•P*''*' gas-fitting;  gjanite  stairs;  heating  apparatus;  plastering  and  stuoco- 
°^^°  work;  materials  for  approaches;  lumoer  for  doors,  sash,  and  flooring; 

labor  and  contingencies,  four  hundred  and  fifty  thousand  dollars. 
Washington     Continuation  of  the  Washington  Monument:  Earth  embankments, 
Monument  marble,  granite,  iron  frame- work,  machinery,  tools,  labor,  and  office 

expenses,  one  hundred  and  fifty  thousand  dollars. 

MISCELLANEOUS  OBJECTS  UNDER  THE  WAR  DEPARTMENT. 

Survey  of  north-  Survey  of  northern  and  northwestern  lakes :  For  water-level  ob8«»r- 
ern  arid  north-  yations  and  reductions,  comparisons  of  standards  of  base  apparatus  and 
western  Ukkeb.  reductions,  printing  and  issuing  charts  for  use  of  navigators,  completion 
of  publication  of  final  report,  office-rent,  clerk-hire,  tuel,  and  miscella- 
neous, eighteen  thousand  dollars;  and  the  unexpended  balance,  not 
exceeding  eight  thousand  dollars,  of  the  appropriation  for  survey  of 
northern  and  northwestern  lakes  for  the  fiscal  year  eighteen  hundred 
and  eighty-one  is  hereby  reappropriated  and  made  available  for  the 
same  purpose. 

Mississippi  Mississippi  River  Conmiission:  For  salaries  and  traveling  expenses 
River  Commis-  ^f  Commission,  office  expenses,  and  reduction  of  work ;  for  continuation 
"*"^*  of  surveys  and  gangings  of  Mississippi  River  and  its  tributaries;  for 

permanent  gauge-stations  and  borings;  for  publication  of  maps  and 

results,  one  hundred  and  fifty  thousand  dollars. 

Surveys  of  For  the  expenses  of  the  surveys  to  be  made  across  the  peninsula  of 
Maryland  and  Maryland  and  Delaware  to  connect  by  canal  the  waters  of  the  Delaware 
DeUware  penin-  ^^^  Chesapeake  Bays,  under  the  direction  of  the  Secretary  of  War,  ten 
®°  *'  thousand  dollars. 

Approved  March  3,  1881. 


CHAP.  134. — An  act  making  appropriations  to  provide  for  the  expenses  of  th«'  gov- 
March  3  1881.       emment  of  the  District  of  Colamhia  for  the  flscid  year  eudiuK  June  thiitietb,  eight- 
■ '-      een  hundred  and  eighty-two,  and  for  other  purposes. 


Be  it  enacted  hy  the  Senate  and  House  of  Repreeentatires  of  the  United 
States  of  America  in  Congress  assembledy  That  the  half  of  the  following 
lumhi^-  sums  named,  respectively,  is  hereby  appropriated,  out  of  any  money  in 

Appropriations,  the  Treasury  not  otherwise  appropriated,  and  the  other  half  out  of  the 
revenues  of  the  District  of  Columbia,  for  the  purposes  following,  being 
the  estimated  expenses  of  the  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 
two,  namely: 

#  «  «  •  *  •  « 

BenninR's  Ana-  For  ordinary  care  of  Benning's,  Anacostia,  and  Chain  Bridges,  two 
costia,  and  bhain thousand  dollars;  for  maintenance  and  repair  of  other  bridges,  five 
Bridges.  hundred  doUars. 
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WASHINGTON  AQUEDUCT. 

Kor  ( ngineering,  mainte nance,  aud  general  repairs,  twenty  thousand     Washington 
dollars.  Aqueduct. 

•  •  •  •  •  «  * 

FOR  SALARIES  AND  CONTINGENT  EXPENSES. 

•  ••«««« 

And  hereafter  the  Engineer  Commissioner  shall  be  entitled  to  receive  of  EnSneeirCom^ 
such  compensation,  in  addition  to  his  Army  pay  and  allowances,  as  will  misai^r. 
mAke  his  compensation  equal  to  five  thousand  dollars  per  annum,  and 
i  Mim  sufficient  to  pay  said  additional  compensation  is  hereby  appro- 
priated. 

INTEREST  AND  SINKING-FUND. 

8kc.  4.  That  the  Chief  of  Engineers,  United  States  Army,  in  charge  jp'^VXJ^A*  *" 
of  pnblic  buildings  and  grounds  in  the  District  of  Columbia,  be,  and  is  tin  pr^^JiTof 
hereby,  authorized  to  sell  and  convey,  by  good  and  sufficient  deed,  to  gale  to  be  applied 
e*ch  or  the  owners  of  lot  one,  square  one  hundred  and  eighty-four;  lot  to  erection  o" 
fire,  square  one  hundred  and  eighty-five ;  lots  five,  six,  and  seven,  square  u^n§^ * ®  ®  ^  ®  ®^ 
one  hundred  and  ninety -eight;  lot  twelve,  square  one  hundred  and  ^°^" 
nmety-nine,  in  the  city  of  Washington,  District  of  Columbia,  such  por- 
tion of  the  ground  immediately  adjoining  the  front  of  said  lots,  or  either 
of  them,  as  will  make  the  angles  at  the  four  comers  of  Sixteenth  and 
A  streets,  northwest,  ri^ht  angles,  upon  payment  into  the  Treasury  of 
the  United  States  by  said  owners,  or  each  of  them,  of  an  amount  for 
the  number  of  feet  in  each  lot  so  to  be  conveyed  at  the  rate  the  same 
maybe  appraised  by  three  disinterested  freeholders  resident  of  the  city 
of  Washington,  to  be  selected  and  sworn  by  said  Chief  of  Engineers 
impartially  to  appraise  said  real  estate  at  the  true  value  thereof  in 
money ;  and  upon  said  sale,  the  owners  of  said  lots  respectively  shall 
pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  a  high- 
school  building  in  the  city  of  Washington,  one-third  of  said  purchase 
money,  and  the  remainder  thereof,  with  interest,  in  one  year  from  the 
date  of  sale.    No  con  veyance  shall  be  made  until  all  the  purchase-money  . 

IB  paid:  Provided^  That  said  Chief  of  Engineers  shall  not  sell  or  convey    "'^**'^»**^- 
one  portion  or  any  part  of  said  real  estate  unless  all  the  same  is  sold 
and  conveyed. 

Approved,  March  3,  1881. 


of 


CHAP.  135.— An  act  makjug  appropriations  for  fortifications  and  other  works  of  de-     March  3, 1881. 
ffote.  and  for  the  armament  thereof,  for  the  fiscal  year  ending  June  thirtieth,  eight-  """ 

cro  hondred  and  ^ghty-two,  uid  for  other  purposes. 

Ik  U  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Ajppropriations. 
SkUaof  America  in  Congress  assemhledj  That  the  sum  of  one  hundred  ^*^"'^*^°^^''^*^^' 
and  seventy-five  thousand  dollars  be,  and  the  same  is  hereby,  appro-   ^  *^"** 
priated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
for  the  protection,  preservation,  and  repair  of  fortifications  and  other 
works  of  defense,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
bondred  and  eighty  two,  the  same  to  be  expended  under  the  direction 
of  the  Secretary  of  War ;  and  the  Secretary  of  War  is  directed  to  make    Secretary     of 
report  of  the  condition  of  the  fortifications,  and  what  number  of  them,  ^^  ^™*^®  **" 
if  iMy,  can  be  dispensed  with,  also,  the  following  for  the  armament  of  ^   '  **   ' 
fertihcations,  namely: 

For  the  armament  of  sea-coast  fortifications,  including  heavy  guns  Armament,  etc. 
ttd  howitzers  for  flank  defense,  carriages,  projectiles,  fuses,  powder, 
and  implements,  their  trial  and  proof,  and  all  necessary  expenses  inci- 
pient thereto,  and  for  machine  guns,  including  the  conversion  of  smooth- 
bore cannon  into  rides,  three  hundred  and  twenty-five  thousand  dollars. 
And  the  President  is  authorized  to  select  a  board,  to  consist  of  one  en-     President     to 

Sneer  officer,  two  ordnance  officers,  and  two  officers  of  artillery,  whose  ^J^*  ^^la  to 
ity  it  shall  be  to  make  examinations  of  all  inventions  of  heavy  ord-  examine  ord* 
Baace  and  improvements  of  heavy  ordnance  and  projectiles  that  may  nance,  etc.,  and 
Represented  to  them,  including  guns  now  being  constructed  or  con- report,  with  rtc- 
Teruid  under  direction  of  the  Ordnance  Bureau;  and  said  board  shall  ommendations. 
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make  detailed  report  to  the  Secretary  of  War,  for  transmissioii  to  Con- 
gress, ot  such  examiDation,  with  recommendatioii  as  to  what  inventions 
are  worthy  of  actual  test,  and  the  estimated  cost  of  such  test ;  and  the 
sum  of  twenty-five  thousand  dollars,  or  so  much  thereof  as  may  be  nec- 
essary, is  hereby  appropriated  for  such  purpose. 
Torpedoes.  For  torpedoes  for  harbor  defenses,  and  the  preservation  of  the  same, 

and  for  torpedo  experiments  in  their  application  to  harbor  and  land  de- 
fense, and  for  instruction  of  ennneer  battalion  in  their  preparation  and 
Provito,  application,  fifty  thousand  dollars:  Provided,  That  the  money  herein 

appropriated  for  torpedoes  shall  only  be  used  in  the  establishment  and 
maintenance  of  torpedoes  to  be  operated  ftx>m  shore  stations  for  the 
destruction  of  an  enemy's  vessel  approaching  the  shore  or  entering  the 
channels  and  fairways  of  harbors. 
Exchange     or     And  the  Secretary  of  War  is  hereby  authorized,  in  his  discretion,  to 
saleofimBervic^exchange  the  unserviceable  und  unsuitable  powder  and  shot  on  hand 
shot  ^^  ^^        for  ii^w  powder  and  projectiles,  or  to  sell  the  same  and  purchase  similar 
articles  with  the  proceeds  of  the  sales ;  and  he  shall  make  statement  of 
his  action  under  this  provision  in  his  next  annual  report. 

Approved,  March  3,  1881. 


March  3, 1881.  CHAP.  136.— An  act  making  appropriations  for  the  constmction,  completion,  repair. 
■  and  preserration  of  certain  works  on  rivets  and  harbors,  and  for  other  purposes. 

Annronriations      ^^  **  enacted  hy  the  Senate  and  Home  of  R^ttreaeniaHves  of  the  United 
R^'ers  andhar^  States  of  America  in  Congress  assembled,  That  the  following  sums  of  money  * 
bors:  be,  and  are  hereby,  appropriated,  to  be  paid  out  of  any  money  in  the 

Treasury  not  otherwise  appropriated,  and  to  be  expended  under  the 
direction  of  the  Secretary  of  War,  for  the  construction,  completion,  re- 
pair, and  preservation  of  the  public  works  hereinafter  named : 
Richmond  Isl-     Improving  Richmond  Island  Harbor,  Maine :  Completing  improve- 
and  Harbor.         ment,  three  thousand  dollars. 

Portsmouth  Improving  harbor  at  Portsmouth,  New  Hami>shire,  twenty  thousand 
Harbor.  dollars. 

Burlington     Improving  harbor  at  Burlington,  Vermont,  ten  thousand  dollars. 

Swanton  Har-  Improving  harbor  at  Swanton,  Vermont,  two  thousand  five  hundred 
bor.  dollars. 

Hjannis  Har-  Improving  harbor  at  Hyannis,  Massachusetts:  Completing  improve- 
bor.  ment,  five  thousand  dollars. 

Newbury  port  Improving  harbor  at  Newburyport,  Massachusetts,  forty  thousand 
Harbor.  dollars. 

Nantucket  Improving  harbor  at  Nantucket,  Massachusetts,  twenty- five  thousand 
Harbor.  dollars. 

Plymouth  Har.     Improving  harbor  at  Plymouth,  Massachusetts,  ten  thousand  dollars. 

Provincetown  Improving  harbor  at  Provincetown,  Massachusetts,  five  thousand 
Harbor.  dollars. 

Little  Narra-  I°«proving  Little  Narragansett  Bay,  Rhode  Island,  five  thousand 
gansett  Bay.        dollars. 

Bridgeport     Improving  harbor  at  Bridgeport,  Connecticut,  ten  thousand  dollars. 

^w^*  Haven     I'^proving  harbor  at  New  Haren,  Connecticut,  fifteen  thousand  dol- 
Harbor.  1*™' 

New  Haven     Breakwater  at  New  Haven,  Connecticut,  sixty  thousand  dollars. 

Norwalk  Har-     Improving  harbor  at  Norwalkj  Connecticut,  five  thousand  dollars. 

SouthportHar-  Improving  harbor  at  Southport,  Connecticut,  two  thousand  five  hun- 
bor.  dred  dollars. 

Bosto]i;Harbor  Improving  harbor  at  Boston,  Massachusetts,  one  hundred  thousand 
etc  dollars ;  of  which  sum  forty  thousand  dollars  shall  be  expended  in  said 

harbor,  thirty-five  thousand  dollars  at  the  mouth  of  Charles  River  in 
said  harbor  and  up  to  Watertown,  twenty  thousand  dollars  in  said  har- 
bor at  mouth  of  Mystic  River,  and  five  thousand  dollars  from  said  harbor 
to  Nantaskct  Beach. 
Oakland  Har-  Improving  Oakland  Harbor,  California,  sixty  thousand  dollars;  and 
"**"-  the  sums  of  money  hwetofore  ap]iropriated  for  this  improvement  and 

unexpended  are  hereby  reappropriated ;  bnt  the  sums  so  appropriated 
and  reappropriated  shall  not  be  available  until  the  right  of  the  United 
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8utos  to  the  bed  of  the  estuary  and  training  walls  of  this  work  is 
leciired,  free  of  expense  to  the  government,  in  a  manner  satisfactory  to 
tkeSeoretary  of  War. 

Improving  Raritan  River,  New  Jersey,  twenty-five  thousand  dollars ;    Raritan  Biver. 
of  wliich  snm  twenty  thousand  dolla^  shall  be  expended  on  rocks  at 
Whitehead  Sand  Dock,  and  five  thousand  dollars  at  South  Channel, 
between  Crab  Island  and  South  Amboy. 

Improving  harbor  at  Stontngton,  Connecticut,  thirty  thousand  dollars.    Stonington 

Improving  harbor  at  Buffalo.  New  Tork.  ninety  thousand  dollars.         BnflUo  Harbor. 

Improving  harbor  at  Charlotte,  New  York :  Repair  of  piers,  two  thou-    charlotte  Bar- 
•and  five  hundred  dollars.  bor. 

Improving  Echo  Harbor,  New  Rochelle,  New  York,  three  thousand    Scbo  Harbor. 
doUan. 

Improving  Flushing  Bay,  New  York,  ten  thousand  dollars.  Flushing  Bay. 

Improving  harbor  at  Great  Sodus  Bay,  New  York,  five  thousand  dol-    Great  8  o  d  u  a 
IlTB.  Bay  Harbor. 

Improving  harbor  at  Little  Sodus  Bay,  New  York,  twenty  thousand    Little  Sodns 
doUani.  Bay  Harbor. 

Improving  harbor  at  Olcott,  New  York,  three  thousand  dollars.  Oloott  Harbor. 

Deepening  and  widening  the  channel  in  Go  wanus  Bay  and  the  Harbor    Channel  Go- 
of New  York,  forty  thousand  dollars.  wanus  Bay  and 
^         "^                                                                                                      New  York  Har- 
bor. 

Improving  harbor  at  Port  JeffersoUf  Long  Island  Sound,  New  York,     Port  Jefferson 
four  thousand  dollars.  Harbor. 

Improving  harbor  of  New  Rochelle,  New  York,  twenty  thousand  dol-    New  Kochelle 
lare.  7  »  J  Harbor. 

Improving  harbor  at  Pultneyville,  New  York,  two  thousand  dollars.     Harbor  atPult- 

nevville. 
Improving  harbor  at  Wilson,  New  York,  ten  thousand  dollars.  Wilson  Harbor. 

Improving  harbor  at  Waddington,  New  York,  two  thousand  five  hnn-    Wa  d  d  1  n  g  t o  n 
dred  dollaiB.  Harbor. 

Improving  Ticooderoga  River,  New  York,  five  thousand  dollars.  Tlconderoga 

River. 
Improving  harbor  at  Erie,  Pennsylvania,  twenty  thousand  dollars.        Erie  Harbor. 
Ice-harbor  at  Marcus  Hook,  Pennsylvania,  thirty  thousand  dollars.     .  ^^^    ^*^^ 

Pier  in  Delaware  Bay,  near  Lewes,  Delaware,  ten  thousand  doUars.    ^  ^^«'*'  Delaware 

Piers  of  ice-harbor  at  New  Castle,  Delaware :  Completing  improve- ,  Pi®"i   ice-har- 

ment,  twenty  thousand  dollars.  ****'•  ^«^  ^**^*®- 

Improving  harbor  at  Annapolis,  Maryland,  five  thousand  dollars.        ,  Annapolis  Har- 

Dor. 
Improving  Breton  Bay,  Leonardtown,  Maryland,  three  thousand  dol-    Breton  Bay. 
Un. 

Improving  the  harbors  and  channels  at  Washington  and  (Georgetown,    ^m  h  l  n  g t  o  n 

Dwtnct  of  Columbia,  fifty  thousand  doUars.  "**  Georgetown 

^        ''  harbors  and 

Imwoving  harbor  at  Norfolk,  Virginia,  and  its  approaches,  seventy-    Norfolk  Har- 
five  thoosand  dollars.  bor. 

For  enlargement  and  improvement,  according  to  the  plan  and  recom-    Oswego  Har- 
mendation  of  the  Engineer  Department,  of  harbor  facihties  at  Oswego,  ^''• 
New  York,  including  dredging  entrance  to  harbor,  fifty  thousand  dol- 

iMB. 

Improving  Shrewsbury  River,  New  Jersey :  Completing  improvement,     Shr  e  w  a  b  u  r  y 
«ghtv-six  thousand  dollars:  of  which  sum  thirty-six  thousand  dollars  ^*^®>^- 
Null  be  expended  on  South  Branch,  and  fifty  thousand  dollars  on  Main 
«nd  North  Branch. 

Improving  New  River  from  lead  mines  in  Wythe  County,  Virginia,  ^®^  River, 
to  mouth  of  Greenbrier  River,  twenty-four  thousand  dollars ;  of  which 
sjun  fifteen  thousand  dollars  shall  be  expended  in  the  continuation  of 
^  work  from  the  mouth  of  Greenbrier  up,  and  nine  thousand  dollars 
m  the  continuation  of  the  work  from  the  lead  mines  in  Wythe  County 
down. 

Improving  harbor  at  Charleston,  South  Carolina,  one  hundred  and    Charleston 
•eventy-five  thousand  dollars.  Harbor. 

Improving  harbor  at  Brunswick,  Georgia,  five  thousand  dollars.  Brunswick 

,  .  .  o  Harbor. 

Improving  Savannah  Harbor  and  River,  Georgia,  sixty-five  thousand    Savannah  Har- 
«oIlir»;  of  which  sum  one  thousand  dollars  may  be  applied  to  payment  ^***  *^^  River, 
of  damages  for  land  taken  for  widening  the  channel  opposite  Savannah. 

Improving  Apalachicola  Bay,  Florida,  ten  thousand  dollars.  Apalach  i  c  o  1  a 

B»y. 


378         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Tampa  Bay.  ImproviDg  Tampa  Bay,  Florida :  Completing  the  deepening  of  the  bar 

and  channel  from  the  bar  to  the  town  of  Tampa,  ten  thousand  doUan, 

Mobile  Harbor.     Improving  harbor  at  Mobile,  Alabama,  one  hundred  thousand  dollars. 

Mis  si  8  8 1  pp  i     Improving  Mississippi  River  at  and  near  Vtcksburgh,  and  protection 
River  and  Har-  of  harbor  of  Vicksburgh,  Mississippi,  aeventy-five  thousand  dollars, 
bor. 

New  Orleans  Improving  harbor  at  New  Orleans,  Louisiana,  seventy-live  tbousand 
=»'»>»■  dollaro. 

Galveston  Har-  Improving  Galveston  Harbor,  Texas :  Continuing  operations  at  outer 
"^^'  bar,  two  hundred  and  fifty  thousand  dollars. 

AslitabnlaHar-  Improving  harbor  at  Ashtabula,  Ohio :  To  secure  a  sixteen-foot  cbau- 
°^^'  nel,  twenty  thousand  dollars. 

Black  River     Improving  harbor  at  Black  River,  Ohio,  seven  thousand  dollars. 

Cleveland  Har-     Improving  harbor  at  Cleveland,  Ohio,  two  hundred  thousand  dollars. 

Fairport   Har-     Improving  harbor  at  Fairport,  Ohio,  ten  thousand  dollars. 
Dor. 

Huron  Harbor.     Improving  harbor  at  Huron,  Ohio,  three  thousand  dollars. 

Ice-barbor,     Ice-karbor  at  mouth  of  Muskingum  River,  Ohio,  thirty  thousand  dol- 
Muskingum  Riv-  jars, 
er. 
Harbors  at — 

Port  Clinton;  I     Improving  harbor  at  Port  Clinton,  Ohio,  five  thousand  dollars. 

Sandusky  City;     Improving  harbor  at  Sandusky  City,  Ohio,  ten  thousand  dollars. 

Toledo;  Improving  harbor  at  Toledo,  Ohio,  forty  thousand  dollars. 

Vermillion ;  Improving  harbor  at  Vermillioii,  Ohio,  two  thousand  dollars. 

Michigan  City;  Improving  harbor  at  Michigan  City,  Indiana :  Continuing  operations 
at  outride  harbor,  twenty  thousand  dollars;  for  continuing  improve- 
ment on  the  inner  harbor,  twenty-five  thousand  dollars. 

Calumet;  Improving  harbor  at  Calumet,  Illinois,  thirty  thousand  dollars. 

Chicago.  Improving  outside  harbor  at  Chicago,  Illinois:  Dredging  in  outt-r 

harbor  and  constructing  exterior  breakwater,  one  hundred  and  fifty 
thousand  dollars. 

Galena  River  Improving  Galena  River  and  Harbor,  Illinois,  twelve  thousand 
and  Harbor.  dollars, 

^ock    Island     Improving  harbor  at  Rock  Island,  Illinois,  six  thousand  dollars. 

Monongahela  Improving  Monongahela  River,  West  Virginia  and  Pennsylvania, 
Hlver.  twenty-five  thousand  dollars ;  but  this  sum  shall  not  be  expended  until 

the  Monongahela  Navigation  Company  shall  have  undertaken  in  good 
faith  the  building  of  lock  and  dam  number  seven  at  Jacob's  Creek, 
and  until  said  company  shall,  in  manner  satisfactory  to  the  Secretary 
of  War,  give  assurance  of  their  ability  and  purpose  to  complete  the 
same. 
S  hen  an  d  oah  Improving  Shenandoah  River,  West  Virginia,  two  thousand  Ave  huii- 
^^^^'  dred  dollars ;  but  this  sum  shall  not  be  expended,  nor  shall  the  sum  here- 

heretofore  appropriated  therefor  be  expended,  until  any  corporate  rightjs 
or  franchies  that  may  exist  over  said  river  shall  have  been  relinquished 
•  to  the  United  States  to  the  satisfaction  of  the  Secretary  of  War. 
Waukegan  Har-     Improving  harbor  at  Wankegan,  Illinois,  fifteen  thousand  dollars, 
bor. 

Ice-harbor, Saint     Ice-harbor  at  Saint  Louis,  Missouri,  ten  thousand  dollars. 
Louis. 

Memphis  Har-  Improving  harbor  and  the  Mississippi  River  at  Memphis,  Tennessee, 
bor.  fifteen  thousand  dollars. 

An  Sable  Har-  Improving  harbor  and  river  at  Au  Sable,  Michigan,  six  thousand 
bor.  dollars. 

Charlevoix  Har-     Improving  harbor  at  Charlevoix,  Michigan,  ten  thousand  dollars, 
bor. 

Cheboygan  Har-  Improving  harbor  at  Cheboygan,  Michigan,  six  thousand  dollars, 
bor. 

Frankfort  Har-  Improving  harbor  at  Frankfort,  Michigan,  ten  thousand  dollars, 
bor. 
Harbors  at — 

Grand  Haven ;  Improving  harbor  at  Grand  Haven,  Michigan,  fifty  thousand  dollars. 

Black  Lake.    '  Improving  harbor  at  Black  Lake,  Michigan:  Continuing  oi>erations 

Harbor  of  ref-  for  completion  of  old  project,  six  thousancf  dollars, 
age  at—  ; 

Grand  Marais ;  Harbor  of  refuge  at  Grand  Marais,  Michigan,  twenty  thousand  dollars. 

Lake  Huron.  Harbor  of  retuge  at  Lake  Huron,  Michigan,  fifty  thousand  dollars. 
Harbors  at^- 

Ludington;  Improving  harbor  at  Ludington,  Michigan,  ten  thousand  dollars. 

Manistee;  Improving  harbor  at  Manistee,  Michigan,  ten  thousand  dollars. 
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Improviug  Manistiqne  Harbor,  Michigan:  Completing  improyement;     Manistique; 
one  tnoosand  dollars. 
Improving  harbor  at  Monroe,  Michigan,  one  thousand  dollars.  Monroe ; 

Improving  harbor  at  Muskegon,  Michigan,  twenty  thousand  dollars.  Muskegon; 
Improving  harbor  at  Ontouagon,  Michigan,  twenty  thousand  dollars.  Ontonagon ; 
Improving  harbor  at  Pentwater,  Michigan,  ten  thousand  dollars.  Pentwater. 

Harbor  of  refuge  at  Portage  Lake,  Michigan,  ten  thousand  dollars.        Harbor  of  ref- 
uge, Portage 
Lake. 
Improving  river  and  harbor  at  Saint  Joseph,  and  water-channel  lead-    Saint  Joseph 
ing  OD  to  Benton  Harbor,  Michigan,  ten  thousand  dollars.  Harbor    and 

River. 
Improving  harbor  at  Saugatuck,  Midiigan,  Hve  thousand  dollars.         Saugatuck  Har- 
bor. 
Improving  harbor  at  South  Haven,  Michigan,  five  thousand  dollars.     South    Haven 

Harbor, 
bni^oving  harbor  at  White  River,  Michigan,  seven  thousand  five    White  Kiver 
hundred  dollars.  Harbor. 

Improving  Grand  River  from  its  mouth  to  the  city  of  Grand  Rapids,     Grand  River. 
Michigan,  ten  thousand  dollars. 

CoDtinuing  improvement  of  Clinton  River,  Michigan,  eight  thousand    Clinton  River, 
dollars. 

Bemoving  bar  at  ice-harbor  of  refuge  at  Belle  River,  Michigan,  seven    Ice-harbor  ref- 
thonsand  dollars.  «K^»  ^U®  River 

removing  bar. 
Improving  harbor  at  Ahuapee,  Wisconsin,  eight  thousand  dollars.  Ahnapee  Har- 

bor. 
Improving  harbor  at  Green  Bay,  Wisconsin,  five  thousand  dollars.        Green  Bay  Har 

Improving  harbor  at  Kenosha,  Wisconsin,  five  thousand  dollars.  Kenosha  Har- 

Improving  Ohio  River,  three  hundred  and  fifty  thousand  dollars;  of  Ohio  River,  Da- 
which  sum  one  hundred  and  fifty  thousand  dollars  may,  in  the  discre- vis  Islan   Dam. 
tion  of  the  engineers,  bo  expended  on  Davis  Island  Dam,  and  two  hun- 
dred thonsaud  dollars  on  the  river  from  its  mouth  to  its  he&d  :  Providedj     Proviso. 
That  fifty  thousand  dollars  of  the  last-named  sum  may,  in  the  discre- 
tion of  the  engineers,  be  expended  on  Indiana  Chute ;  and  fifty  thou-    Indiana  Chute. 
mod  dollars  of  the  last  named  sum,  or  so  much  thereof  as  shall  be 
iMW«8ary,  shall  be  applied  to  the  completion  of  the  work  on  Grand     Grand  Chain 
Chain. 

Harbors  at — 

Improving  harbor  at  Manitowoc,  Wisconsin,  four  thousand  dollars.        Manitowoc ; 

Improving  harbor  at  Menomouee,  Wisconsin,  twelve  thousand  dollars.     Menomouee ; 

Improving  harbor  at  Milwaukee,  Wisconsin:  Extension  and  repairs    Milwaukee; 
of  piers  and  dredging,  eight  thousand  dollars. 

Improving  harbor  at  Port  Washington,  Wisconsin,  seventeen  thou-    Port  Wa«hing- 
Mod  dollars.  ton; 

Improving  harbor  at  Racine,  Wisconsin,  six  thousand  dollars.  Racine; 

Improving  harbor  at  Sheboygan,  Wisconsin:  Repairs,  dredging,  and    Sheboygan; 
extension  of  piers,  twenty-five  thousand  dollars. 

Improving  Superior  Bay,  Wisconsin:  Dredging  for  improvement  of    Superior  Bay. 
oiftunU  entrance  and  for  repairing  existing  works,  ten  thousand  dollars. 

Harlxir  of  refuge  at  Sturgeon  Bay  Canal,  Wisconsin,  ten  thousand     sturgeon   Bay 
^llarB.  Canal,  harbor  of 

refuge. 

Improving  harbor  at  Two  Rivers,  Wisconsin,  fifteen  thousand  dollars,  ji'^7^  Rivers 

Improving  harbor  at  Oconto,  Wisconsin,  ten  thousand  dollars.  Oconto  Harbor. 

Improving  harbor  at  Fort  Madison,  Iowa,  two  thoiuiand  five  hundred    Foi-t   Madison 
dollffs  Harbor. 

Improving  harbor  at  Muscatine,  Iowa,  two  thousand  five  hundred  Muscatine  Har- 
dollars.  "*''■• 

Harbors  at — 

Improving  harbor  at  Grand  Marais,  Minnesota,  twenty  thousand  dol-    Grand  Marais ; 
Un. 

Improving  harbor  at  Duluth,  Minnesota,  forty  thousand  dollars.  Duluth  ? 

Improving  harbor  at  Wilmington,  California,  thirty-three  thousand    Wilmington  • 
doIliiB. 

Imppoving  Humboldt  Harbor  and  Bay,  forty  thousand  dollars.  Humboldt. 

Improving  Cathance  River,  Maine,  six  thousand  dollars.  Cathance  River. 

Improving  the  "  Gut,"  opposite  Bath,  Maine,  five  thousand  dollars.        ..  Gut  "    oppo 

Jl^proving  Kennebnnk  River,  Maine:  Completing  improvement,  two  -  Kennebunk 
"^««»nd  dollars.  River. 
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La  bee  Chan-     Improving  Labec  Channel,  Maine,  forty-five  thousand  dollars, 
nel. 

"O^Bo^"^^'^~     Improving  Exetet  River,  Nevr  Hampshire,  fifteen  thousand  dollairs; 

*  of  which  sum  an  amount  not  exceeding  seven  hundred  and  tifty  dollara 

shall  be  available  immediately,  to  be  used  in  acquiring  title  to  land  used 

in  the  cut-off  at  **0x  Bow." 

Lamprey  Biver.     Improving  Lamprey  River,  New  Hampshire,  below  New  Market,  ten 

thousand  dollars. 
Winniplseogee     Improving  Winnipiseogee  Lake,  New  Hampshire :  Completing  im- 
Proviso  provement,  two  thousand  five  hundred  dollars :  Prwidedj  That  no  right 

to  raise  or  lower  the  water-level  of  said  lake  is  hereby  granted  to  any 
person  or  corporation.  ♦ 

Otter  Creek.         Improving  Otter  Creek^  Vermont,  two  thousand  dollars. 
Merrimao  Biv-     Improving  Merrimac  River,  Massachusetts,  nine  thousand  doUan. 
er. 

Taunton  River.     Improving  Taunton  River,  Massachusetts,  twenty-five  thousand  dol- 

*  lars. 
Providence     Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island, 
Rivor  and  Narra-  sixty  thousand  dollars. 
gansettBay. 

Potonowut     Improving  Potonowut  River,  Rhode  Island,  five  thousand  dollars. 
River. 

M  i  1  w  a  n  k  e  e     Improving  Milwaukee  Bay,  for  purposes  of  harbor  of  refhge,  one  ban- 
^y-  dred  thousand  dollars. 

Mississippi,     Improving  Mississippi,  Missouri,  and  Arkansas  Rivers:  Removing 
Arkansas^Rivers  ®'**^®'  wrecks,  and  other  obstructions,  one  hundred  and  eighty-five 
'  thousand  dollars ;  of  which  sum  eighty  thousand  dollars  shall  be  ex- 
pended on  the  Mississippi  River,  eighty  thousand  dollars  on  the  Missoori 
River,  and  twenty -five  thousand  dollars  on  the  Arkansas  River.    And 
the  work  herein  provided  for  shall  be  prosecuted  at  all  seasons  of  the 
year,  and  especially  between  the  first  day  of  July  and  the  first  day  of 
Froviw.  November  of  each  year :  Provided,  That  so  much  of  said  sum  of  eignty 

thousand  doUai-s  hereby  appropriated  to  the  Missouri  River  as  may  be 
necessary  shall  be  expended  in  the  construction  of  a  snag  and  dredge 
boat  to  be  used  in  said  river,  the  balance  of  said  eighty  thousand  dol- 
lars to  be  expended  in  operating  said  boat. 
Chippewa  Rlv  Improving  Chippewa  River,  Wisconsin,  ten  thousand  doUars;  but 
^^'  this  sum  is  appropriated  subject  to  the  same  conditions  and  limitatioDB 

1879,   oh.  181,  imposed  by  section  one  of  the  act  approved  March  third,  eighteen  hun- 
Stat.  20,  372.        dred  and  seventy- nine,  for  the  improvement  of  rivers  and  narbois,  re- 
lating to  said  Chippewa  River. 
Gonneotiont     Improving  Connecticut  River  below  Hartford,  Conneoticnt,  thirty 
River.  thousand  dollars :  of  which  sum  ten  thousand  dollars  shall  be  used  to 

continue  the  work  in  progress  on  the  bar  at  the  mouth  of  the  river,  and 
three  thousand  dollars  in  dredging  the  channel  below  Rocky  HilL 
Honsatonio     Improving  Housatouic  River,  Connecticut,  two  thousand  dollars. 
River. 
Thames  River.      Improving  Thames  River,  Connecticut,  thirty  thousand  dollars. 
New  London     Improving  New  London  Harbor,  Connecticut,  four  thousand  three 
Harbor.  hundred  dollars. 

East  River,     Removing  obstructions  in  East  River  and  Hell  Gate,  New  York,  two 
Hell  Oate,remov.  hundred  thousand  dollars, 
ing  obstructions. 

Buttermilk     Improving  Buttermilk  Channel,  New  York,  sixty  thousand  dollan. 
Channel. 
Hudson  River.     Improving  Hudson  River,  New  York,  fifteen  thousand  dollars. 
Cheeseqnake'B     Improving  Cheesequake's  Creek,  New  Jersey,  five  thousand  dollan. 
Creek. 
Cohansey     Improving  Cohansey  Creek,  New  Jersey,  seven  thousand  dollars. 

EUzabeth  Riv.     Improving  Elizabeth  River,  New  Jersey,  four  thousand  dollars, 
er. 

Passaic  River.     Improving  Passaic  River,  New  Jersey,  fix)m  Pennsylvania  Railroad 
bridge  to  its  mouth,  fifty  thousand  dollars. 

Rahway  River.     Improving  Rah  way  River,  New  Jersey,  ten  thousand  dollars. 

South  River.        Improving  South  River,  New  Jersey,  six  thousand  dollars. 

Woo  dbrld  ge     Improving  Woodbridge  Creek,  New  Jersey ;  Continuing  improvement, 
Creek.  five  thousand  dollars.* 

Allegheny  Riv-     Improving  Allegheny  River  from  mouth  of  French  Creek  to  Pitts- 
er.  burgn,  Pennsylvania,  twenty-five  thousand  dollars. 

Schuylkill  Riv     Improving  Schuylkill  River,  Pennsylvania,  forty  thousand  dollars, 
or. 

Delaware  Riv.     Improving  Delaware  River  below  Bridesbnrg,  Pennsylvania,  one  hon- 
«^*  dred  thousand  dollars. 

Improving  Delaware  River  between  Trenton,  New  Jersey,  and  Brides- 
burg,  Pennsylvania,  ten  thousand  dollars. 
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bnpTOTiog  Delaware  River  near  Cherry  laland  Flats,  one  hundred 
thoanod  dollars. 

Improving  Delaware  River  at  Schooner  Ledge,  Pennsylvania  and 
DeUwaie,  forty  thousand  dollars. 

Impro?ing  Broadkiln  River,  Delaware,  five  thousand  dollars.  Broadklin  Riv- 

er. 

For  the  knprovement  of  the  Mississippi  River,  in  accordance  with  the    Mia  b  issippi . 
plin  therefor  recommended  in  Executive  Document  number  fifty-eight,  ^Z^^-  ^ 
iMoad  session  Forty-sixth  Congress,  by  the  Mississippi  River  Commis-  5^2"^  8688*^6 
BOB,  to  be  expended  by  the  Secretary  of  War,  with  the  advice  and  under  Cong. 
the  rapervision  of  said  commission,  the  sum  of  one  million  dollars.    And 
it  shall  be  the  duty  of  said  conunission  to  take  into  consideration^  and 
of  the  Secretary  of  War  to  extend  operations,  under  their  supervision, 
to  tribataries  of  the  Mississippi  River  to  the  extent,  and  no  fhrther,  that 
nay  be  necessary  in  the  judgment  of  said  commission  to  the  i>erfection    General  and 
of  the  general  and  permanent  improvement  of  said  Mississippi  River;  pennanent  im- 
hot  this  clause  shall  not  be  construed  to  interfere  with  the  prosecution  P^^e^ent. 
by  the  War  Department  of  the  improvement  of  said  Mississippi  River 
aid  its  tributaries  under  general  appropriations  made  therefor :  Pravidedj    ProvUo. 
That  no  portion  of  the  sum  hereoy  appropriated  shall  be  used  in  the 
repair  or  construction  of  levees  for  the  purpose  of  preventing  iiy  ury  to 
laoda  by  overflow,  or  for  any  other  purpose  whatever  except  as  a  means 
of  deepening  or  improving  the  channel  of  said  river.    And  it  shall  be    Report, 
the  duty  of  said  commission  to  make  report,  on  or  before  the  first  day 
of  January  next,  to  the  Secretary  of  War,  for  transmission  by  him  to 
CoBgress,  of  a  detailed  statement  of  the  work  done,  and  of  the  expend- 
itoie  made  from  the  sum  hereby  appropriated,  with  theii  Judgment  u}>on 
the  effect  of  such  work,  and  the  general  practicability  and  estimate  of 
the  total  cost  of  such  improvements  along  said  river  fi>om  Cairo  to  the 
bead  of  the  passes. 

Improving  Broad  Creek  fh)m  its  mouth  to  Laurel,  Delaware,  ten  thou-    Broad  Creek, 
sand  dollars. 

Improving  mouth  of  Duck  Creek,  Delaware,  three  thousand  dollars.    Bnok  Creek. 

Improving  Mispillion  Creek,  Delaware,  three  thousand  five  hundred    m i  s  pil  1  i  o n 
drilaiB.  Creek. 

Improving  Choptauk  River  between  Denton  and  Greensborough,  Mary-    ctoptank  Riv- 
lind,  five  thousand  dollars.  er. 

Improving  Elk  River,  Maryland,  five  thousand  dollars.  j^^^  River 

Improving  Secretary  Creek,  Maryland,  three  thousand  dollars.  Secretary 

Creek. 

Improving  Threadhaven  Creek  for  three  miles  below  Easton,  Mary-    Threadhavea 
land  three  dousand  dollars.  Creek. 

Improving  Wicomico  River  below  Salisbury,  Maryland :  Completing    -vvicomlco  Kiv- 
hnpcovemeut,  two  thousand  dollars.  er. 

Improving  Chester  River  from  Spry's  Landing  to  Crumpton,  Mary-    Chester  River. 
Imd,  six  thousand  five  hundred  dollars. 

Improving  water-passage  between  DeaPs  Island  and  Little  DeaPs    water Daeeaife 
Idsod,  Maryland,  five  thousand  dollars.  Deal's  Island  ' 

Improving  Appomattox  River,  Virginia,  twenty  thousand  dollars  to    Appomattox 
be  expended  on  the  improvement  of  the  river  and  harbor  at  Petersburg,  River. 
Virginia. 

Improving  Blackwater  River,  Virginia,  one  thousand  five  hundred    Blackwater 
doUais.  River. 

Improving  Chiokahominy  River,  Virginia,  two  thousand  dollars.  Chickahominy 

Improving  Dan  River  between  Danville,  Virginia,  and  Madison,  North    j)^  River. 
Carolina^  eight  thoosand  dollars. 

Improving  James  River,  Virginia,  sixty  thousand  dollars.  James  River. 

Improving  Mattaponi  River,  Virginia,  three  thousand  three  hundred    Mattaponi  RIv- 
dollart.  ««•• 

Improving  mouth  of  Nomoni  Creek,  Vir^nia,  two  thousand  dollars.    Nomoni  Creek. 

Improving  North  Landing  River,  Virginia  and  North  Carolina,  seven    North  Lnnding 
thousand  five  hundred  dollars.  River. 

Improving  Nottaway  River,  Virginia,  two  thousand  dollars.  Nottaway  Riv- 

Improving  Pagan  Creek,  Virginia,  five  thousand  dollars.  PaKan  Creek. 

Improving  Pamunkey  River,  Virginia,  two  thousand  Hve  hundred    Pamunkey 
doOarg.  River. 

Dredging  a  channel  through  the  fiats  in  front  of  Mount  Vernon,  Vir-  ,-^  **  *J*  "®*  ** 
pais,  one  thousand  five  hundred  dollars.  ^^""^  Vernon, 
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lUppahfumock     Improving  Rappahannock  River,  Virginia,  fifteen  thousand  dolhuB. 
Eiver. 
SUnnton  Biv-     Improving  Staunton  River,  Virginia,  five  thousand  dollars, 
er. 

TotuflkiRiver.     Improving  Totuski  River,  Virginia,  two  thousand  five  hundred  dol- 
lars. 
Urbana  Creek.     Improving  Urbana  Creek,  Virginia,  four  thousand  dollars. 
York  Biver.         Improving  York  River  at  West  Point,  Virginia,  twenty-five  thousand 

dollars. 
Baltimore  Bar-     Improving  harbor  at  Baltimore,  Maryland :  Continuing  operationt 
bor.  for  the  shortening  and  deepening  the  channel  to  twenty-seven  feet  at 

mean  low  water,  one  hundred  and  fifty  thousand  dollars. 
Elk  Biver.  Improving  Elk  River,  West  Virginia,  five  thousand  dollars. 

Great  Kanaw-     Improving  Great  Kanawha  River,  and  operation  of  works.  West  Vir- 
ha  Biver.  ginia,  two  hundred  thousand  dollars. 

Gnyandotte     Improving  Guyandotte  River,  West  Virginia,  three  thousand  five 
Biver.  hundred  dollars. 

Little  Kanaw-     Improving   Little  Kanawha  River,  West  Virginia,  forty  thousand 
ha  River.  dollars :  Provided,  That  no  tolls  shall  be  collected  by  the  Little  Ka- 

Lf^T^kanaw-  J^awl^ft  Navigation  Company  for  that  part  of  the  river  improved  by  the 
haNavigation general  government. 
Compaiiy. 

Cape  Fear  Biv-     Improving  Cape  Fear  River,  North  Carolina,  fh)m  the  ocean  to  Wil- 
^'  mington,  one  hundred  and  forty  thousand  dollars. 

Improving  the  Cape  Fear  River  fh>m  Wilmington  to  Fayetteville, 
Proviio.  North  Carolina,  thirty  thousand  dollars :  Providedf  That  the  Secretary 

of  War  is  directed  to  expend  of  the  money  hereby  appropriated,  a  sum 
not  exceeding  ten  thousand  dollars,  to  extinguish  any  claim  of  right 
•  held  by  any  company  or  corporation,  to  take  tolls  or  make  charges  for 
Proviso.  *^®  navigation  of  so  much  of  said  river  as  is  above  described ;  And  pro- 

vided further^  That  said  claim  of  right  shall  be  extinguished  and  released 
on  or  before  the  first  day  of  December,  eighteen  hundred  and  eighty 
one,  and  no  paxt  of  this  appropriation  shall  be  expended  in  the  im- 
provement of  said  river  until  such  claim'or  right  is  wholly  extinguished 
Provito.  ftnd  released :  Provided  further.  That  nothing  herein  contained  shall  be 

taken  or  held  as  a  waiver  on  the  part-  of  the ljnit<ed  States  to  the  exclu- 
sive control  of  navigation  of  said  river  relieved  from  any  charges  or 
tolls  imposed  by  any  company  or  corporation. 
Currituck     Improving  Currituck  Sound,  Coanjok  Bay,  North  River  and  Bar, 
Sound.  North  Carobna,  thirty  thousand  dollars. 

French   Broad     Improving  French  Broad  River,  North  Carolina,  five  thousand  dol- 
Biver.  lars. 

Neuse  Biver.        Improving  Neuse  River  ftx)m  its  mouth  to  head  of  navigation.  North 

Carolina,  thirty  thousand  dollars. 
Pamlico  and     Improving  Pamlico  and  Tar  Rivers,  North  Carolina,  eight  thousand 
Tar  Bivers,  dollars. 

Scuppe  r n  o  n  g     Improving  Scuppemong  River,  North  Carolina,  one  thousand  dollars. 
Biver. 
Trent  Biver.         Improving  Trent  River,  North  Carolina,  five  thousand  dollars. 
Yadkin  Biver.      Improving  Yadkin  River,  North  Carolina,  twelve  thousand  dollars. 
Contentnia     Improving  Contentnia  Creek,  North  Carolina,  ten  thousand  dollars. 
Creek. 

Beaufort  Har-     Improving  Beaufort  Harbor,  North  Carolina,  thirty  thousand  dollars, 
bor. 

Lillington  Biv-     Improving  Lillington  River,  North  Carolina,  three  thousand  dollars, 
or. 
Ashley  Biver.       Improving  Ashley  River,  South  Carolina,  one  thousand  five  hundred 

dollars. 
Great  Pedee     Improving  Great  Pedee  River,  South  Carolina,  between  Little  Bluff 
Biver.  g^{i  Cheraw,  six  thousand  dollars. 

Waccemaw     Improving  Waccemaw  River,  South  Carolina,  fh)m  its  mouth  up  to 
Biver.  Waccemaw  Lake,  North  Carolina,  ten  thousand  dollars. 

Town  Creek.        Improving  Town  Creek,  in  North  Carolina,  one  thousand  dollars. 
Chattahoochie      Improving  Chattahoochie  River,  Georgia,  twenty  thousand  dollars. 
Biver. 
Coosa  Biver.        Improving  Coosa  Ri  ver,  Georgia  and  Alabama,  sixty  thousand  dollars. 
Flint  Biver.  Improving  Flint  River,  Georgia,  fifteen  thousand  dollars. 

Ockmulgee     Improving  Ockmulgee  River,  Georgia,  fi vo  thousand  dollars. 
Biver. 
Oconee  Biver.       Improving  Oconee  River,  Georgia,  two  thousand  five  hundred  dollars; 
of  which  sum  one  thousand  five  hundred  dollars  to  be  expended  between 
Dublin  and  Oconee  Bridge. 
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Improving  Oostenaola  and  Coosa wattee  Rivets,  Georffia,  one  thou-  ^Oostenwilaand 
sauddollai^  C^watteeRiv. 

Improving  Savannah  River  ahove  Angusta,  Georgia,  eight  thousand  Savaimah  Riv* 
doJlare.  «>•• 

Improving  Apalachicola  River,  Florida,  one  thousand  five  hundred  Apalaohicola 
doUara.  Biv«r. 

Improving  Choctawhatchee  River,  Florida  and  Alabama,  up  to  New-  c  h  o  o  t  awhat- 
ton,  ten  thousand  dollars.  chee  River. 

ImproWng  entrance  to  Cumberland  Sound,  between  Amelia  and  Cum-  Cmnb  e  1 1  a  n  d 
berland  Islands,  Florida  and  Georgia,  one  hundred  thousand  dollars.      Sound. 

Improving  Escambia  River,  Florida  and  Alabama,  five  thousand  dol-  Escambia  Riv. 
lire.  «»•• 

Improving  Saint  John's  River,  Florida,  one  hundred  thousand  dollars.     Saint  John's 

River. 

Improving  Pea's  Creek,  in  Florida,  seven  thousand  dollars.  Pea's  Greek. 

Improving  Withlacoocne  River,  in  Florida,  seven  thousand  five  hun-  Withlacooche 
dnd  dollars.  River. 

Improving  Suwanee  River,  Florida,  three  thousand  dollars.  Sowanee  River. 

Improving  Volusia  Bar,  Florida,  five  thousand  five  hundred  dollars.     Voinsia  Bar. 

Improving  Alabama  River,  Alabama,  twenty  thousand  dollars.  Alabama  Riv- 

er. 

Improving  Big  Sunflower  River,  Mississippi,  four  thousand  dollars.        Big  Sunflower 

River. 

Improving  Noxubee  River,  Mississippi,  eight  thousand  dollars.  Noxubee  River 

Improving  Pascagoula  River,  Mississippi,  four  thousand  dollars.  Pascagoula 

River. 

Improving  Pearl  River  below  Jackson,  Mississippi,  twenty-five  thou-     Pearl  River, 
iaod  dollars. 

Improving  Pearl  River,  Mississippi,  from  Jackson  to  Carthage,  two 
thousand  five  hundred  dollars. 

Improving  Tallahatchee  River,  Mississippi,  three  thousand  dollars ;  of    Tallaha  t  c  b  e  e 
which  sum  two  thousand  dollars  shall  be  expended  above  the  mouth  of  River- 
Cold  Water  Riv«r  to  Batesville. 

Improving  Tombigbee  River  above  Columbus,  Mississippi,  one  thou-  Tombigbee 
6tnd  dollars.  River. 

Improving  Yazoo  River,  Mississippi,  six  thousand  dollars.  Yazoo  River. 

Improving  Amite  River,  Louisiana,  five  thousand  dollars.  Amite  River. 

Improving  Bayou  Oourtableau  from  Port  Barre  to  Atchafalaya,  Lou-  Bayou  Courta- 
isianSf  seven  thousand  five  hundred  dollars.  blean. 

Improving  Bayou  Teche  from  Saint  Martinville  to  Port  Barre,  Louisi-  Bayou  Teche. 
ana,  tweoty  thousand  dollars. 

Improving  Bayou  Terrebonne,  Louisiana :  Completing  improvement,  Bayou  Terrc- 
eight  thousand  eijght  hundred  dollars.  bonne. 

Krmoving  raft  in  Red  River  and  closing  Tone's  Bayou,  Louisiana,  ten     Red  River, 
thousand  dollars. 

Eemoving  obstructions  from  Red  River,  Louisiana,  ten  thousand  dol- 
Ure.  And  the  Secretary  of  War  is  hereby  directed  to  cause  a  thorough 
rarvey  to  be  made  of  the  mouth  of  Red  River,  and  a  plan  for  its  perma- 
nent improvement  to  be  reported  to  Congress  on  or  before  the  first  Mon- 
<isy  of  December,  eighteen  hundred  and  eighty-one,  with  estimates  of 
cost ;  and  said  survey  and  plan  to  be  paid  for  out  of  the  unexpended 
bslance  already  appropriated  for  the  mouth  of  Red  River. 

Improving  Tangipahoa  River,  Louisiana,  two  thousand  dollars.  T  a  n  g  i  p  ahoa 

Improving  Vermillion  River,  Louisiana:  Completing  improvement,  Vermillion  Riv- 
foai  thousand  nine  hundred  dollars.  wr. 

Improving  Warrior  and  Tombigbee  Rivers,  Alabama  and  Mississippi,     Warrior  River, 
to  be  expended  in  the  same  proportions  as  the  appropriation  under  tne 
act  of  June,  eighteen  hundred  and  eighty,  twenty-five  thousand  dollars. 

Improving  £^nsas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Aransas  Pass. 
Texas,  eighty  thousand  dollars. 

Improving  channel  over  bar  at  mouth  of  Brazos  River,  Texas,  forty  Brazos  River, 
thousand  dollars.  channel  at  mouth 

of. 

Improving  Pass  Cavallo  Inlet  into  Matagorda  Bay,  Texas,  sixty  thou-  Pass  C  a  v  a  1 1  o 
iaod  dollars.  Inlet. 

Improving  ship-channel,  Galveston  Bay,  Texas,  fifty  thousand  dollars,    ship-ch  a  n  n  e  1, 

Galveston  Bay. 

Improving  Neches  River,  Texas,  three  thousand  dollars.  Neches  River. 

Improving  Sabine  Pass  and  Blue  Buck  Bar,  Texas,  one  hundred  and  Sabine  Pass  and 
fifty  thousand  dollars.  ^"«  Buck  Bar. 
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Sabine  Biyer.       Improving  Narrows  of  Sabine  River  above  Orange,  Texas,  and  to 

deepen  channel  at  its  month,  seven  thousand  dollars. 
Trinity  Kiver.      Improving  Trinity  River^  Texas,  ten  thousand  dollars. 
Arkansas  Rlv-     Improving   Arkansas  River  between   Fort  Smith,  Arkansas,  and 
•''•  Wichita,  Kansas,  twenty-four  thousand  dollars. 

Improving  Arkansas  River  at  Pine  Bluff,  Arkansas,  twenty-three 
thousand  dollars. 
Black  River.        Improving  Black  River,  Arkansas,  and  Missouri,  six  thousand  dollars, 
to  be*  applied  from  Poplar  Bluff. 
m^BiyeT^^^     Improving  Fourche  Le  Fevre  River,  Arkansas,  three  thousand  dol- 
lars. 
Onaohita  RIt-     Improving  Ouachita  River,  Arkansas  and  Louisiana,  twelve  thonsand 
«•  doHak. 

Saline  River.        Improving  Saline  River,  Arkansas,  five  thousand  dollars. 
White  Biver.       Improving  White  River  between  Jacksonport  and  Buffalo  Shoals, 
Arkansas,  eight  thousand  dollars. 

Improving  White  and  Saint  Francis  Rivers,  Arkansas,  eight  thousand 
dollars. 
River  Improving  Big  Hatchee  River,  Tennessee,  three  thousand  five  hun- 

dred dollars. 
CaneyFork     Improving  Caney  Fork  River,  Tennessee,  four  thousand  dollars. 

Clinch  Biver.       Improving  Clinch  River  Tennessee,  three  thousand  dollars. 
Cumberland     Improving  Cumberland  River  above  Nashville,   Tennessee:  From 
Biver.  Nashville  to  Kentucky  State  line,  fifteen  thousand  dollars;  from  Ken- 

tucky line  to  Smith's  Shoals,  fifteen  thousand  dollars ;  at  Smith's  Shoals, 
completing  improvement,  ten  thousand  dollars. 

Improving  Cumberland  River  below  Nashville,  Tennessee,  fifteen 
thousand  dollars. 
Dock  Biver.         Improving  Duck  River,  Tennessee,  three  thousand  dollars. 
French   Broad     Improving  French  Broad  River  above  Knoxville,  Tennessee,  three 
"^^®^*  thousand  five  hundred  dollars. 

Hiwassee  Biv-     Improving  Hiwassee  River,  Tennessee,  one  thousand  &ye  hundred 
*'•       ,  doHars. 

Obed*8  Biver.       Improving  Obed's  River,  Tennessee,  two  thousand  five  hundred  dol- 
lars. 
^^Tennessee  Biv-     Improving  Tennessee  River  above  Chattanooga,  Tennessee,  seven 
thousand  dollars. 
Bed  Biver.  Improving  Red  River  from  its  mouth  to  Port  Royal,  in  Montgomery 

T  Bi    ^^°^^y»  Tennessee,  five  thousand  dollars, 

er  in°*fndin^     Improving  Tennessee  River  below  Chattanooga,  including  Muscle 
Mosde  Shoals.     Shoals  and  shoal  at  Reynoldsburgh;  Tennessee  and  Alabama,  two  hun- 

Eentaokv  Biv  ^^^  *°^  ^^^^  thousand  dollars, 
er.  Improving  Kentucky  River  from  its  mouth  to  Three  Forks,  Kentucky, 

nt   a    J   -Dt    ^^®  hundrea  and  twenty-five  thousand  dollars. 

^^BiK  sandy  Kiv      improving  Biff  Sandy  River  from  Catlettsburgh,  Kentucky,  to  head 

of  navigation,  fin>y  thousand  dollars ;  of  which  sum  forty-six  t^nsand 

dollars  shall  be  expended  at  Louisa,  and  four  thousand  dollars  in  the 

continuation  of  works  on  the  up|»er  river. 

Sandnsky  Biver.     Improving  Sandusky  River,  Ohio,  seven  thousand  five  hundred  dollars. 

Wabash  Biver.     Improving  Wabash  River,  Indiana,  fifty  thousand  dollars,  one-half  of 

which  is  to  be  used  on  the  river  above  VincennesL 
White  Biver.       Improving  White  River,  Indiana,  from  Wabash  River  to  Portersville, 

and  to  falls  on  West  Fork,'  twenty  thousand  dollars. 
lUinois  Biver.       Improving  Illinois  River,  Illinois,  two  hundred  and  fifty  thousand 
dollars. 
Biver**  Improving  Mississippi  River  at  and  above  Alexandria,  Missouri,  six 

thousand  dollars. 

Improving  Mississippi  River  at  or  near  Cape  Girardeau  and  Minton's 
Point,  Missouri,  ten  tnousand  dollars. 

Improving  Mississippi  River  from  Des  Moines  Rapids  to  month  of 
Illinois  River,  Illinois  and  Missouri,  one  hundred  and  seventy-five  thou- 
sand dollars ;  and  the  sums  of  money  heretofore  appropriated  for  the  im- 
provement of  the  Mississippi  between  the  Illinois  and  Missouri  Rivers, 
and  unexpended,  are  hereby  reappropriated,  and  shall  be  applied  to  the 
improvement  of  the  harbor  and  Mississippi  River  at  Alton. 

Improving  Mississippi  River  between  mouths  of  the  Illinois  and  Ohio 
Rivers,  Illinois  and  Missouri,  six  hundred  thousand  dollars. 

Removing  bar  in  Mississippi  River  opposite  Dubuque,  Iowa,  five  thou- 
sand dollars. 
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Completion  of  work  of  removing  sand-bar  in  Miasiesippi  River  oppo- 
iito  Oottenberg,  Iowa,  five  thousand  dollars. 

Improving  Mississippi  River  at  Hannibal,  Missouri,  twenty  thousand 
doUsn. 

Improving  Mississippi  River  at  Natchez  and  Vidalia,  Mississippi  and 
Louisiana,  fifty  thousand  dollars. 

Improving  Mississippi  River  above  Falls  of  Saint  Anthony,  Minne- 
sota, ten  thousand  dollars. 

Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids, 
Minnesuta,  Iowa,  Missouri,  Illinois,  and  Wisconsin,  two  hundred  thou- 
ssnd  dollars. 

Improving  Quincy  Bay,  Illinois,  ten  thousand  dollars.  Qulncy  Bay. 

Annual  expense  of  gaugine  the  waters  of  the  Mississippi  River  and    Gauging  waters 
its  tributaries:  Continuing  observations  of  the  rise  and  fall  of  the  river  jfj^  "*****PP^ 
sod  its  chief  tributaries,  as  required  by  joint  resolution  of  Febniary     igf{  ^^^  ^ 
twenty-first,  eighteen  hundred  and  seventy-one,  five  thousand  dollars,     sut.  16,  688. 

Improving  Upper  Mississippi  River:  Operating  snag-boat  and  build-    Upper  Missis- 
me  light-draugnt  steamer,  twenty-five  thousand  dollars.  sippt  River. 

Improving  Rock  Island  Rapids,  Mississippi  River,  Iowa  and  Illinois:     Rook  Island 
Completing  improvement,  ei^ht  thousand  dollars.  Rapids. 

Improving  Des  Moines  Kapids,  Iowa  and  Illinois,  twenty-five  thousand  Des  Moines 
dollars.  And  hereafter,  for  the  purpose  of  operating  and  keeping  in  Rapids, 
repair  the  Des  Moines  Rapids  Canal,  and  Saint  Mary's  Falls  Canal,  and  f^Rf^  Moines 
fiaint  Clair  Flats  Canal,  and  the  LouisvUle  and  Portland  Canal,  the  gfUiSt  Stry's 
Secretary  of  War  is  authorized  to  draw  his  requisition  on  the  Secretary  Falls  CanaL 
of  the  Treasury  from  time  to  time,  which  requisition  shall  be  paid  out  ^Saint  Glair 
of  any  money  in  the  Treasury  not  otherwise  appropriated.  LonSSu  *      d 

Improving  the  Osage  River,  Kansas  and  Missouri,  twenty  thousand    Osage  River. 
dolUn. 

Improving  Cuivre  River,  Missouri,  from  month  to  Chain  of  Rocks,    cnivre  River 
and  removing  snags  and  obstmotions,  five  thousand  dollars. 

Improving  Gasconade  River,  Missouri,  ten  thousand  dollars.  Oaaconade  River. 

Improving  Mtssonri  River  at  Atchison,  Kansas,  twenty  thousand    Missonri  River, 
dollars. 

Improving  Missonri  River  from  Kansas  City  to  its  mouth,  thirty-five 
thoQaand  dmlars. 

Improving  Missouri  River  at  Brownville,  Nebraska,  ten  thousand 
doUan. 

Improving  Missonri  River  at  Cedar  City,  Missouri,  fifleen  thousand 
doUais. 

Improving  Missonri  River  at  Council  Blnfib,  Iowa,  and  at  Omaha, 
Nemska,  thirtv  thousand  dollars. 

Improving  Missouri  River  at  Eastport,  Iowa,  and  at  Nebraska  City, 
Nebraska,  twenty  thousand  dollars. 

Improving  Missouri  River  at  Plattsmouth,  Nebraska,  ten  thousand 
dollan. 

Improving  Missouri  River  at  or  near  Fort  Leavenworth,  Kansas,  eight 
thonaand  dollars. 

Improving  Missouri  River  at  or  near  Glasgow,  Missouri,  twenty 
thoottttd  dollars. 

Improving  Missouri  River  at  and  near  Kansas  City,  Missouri,  twenty 
tBooaand  dollars. 

Improving  Missouri  River  at  Lexington,  Missouri,  ten  thousand 
ioOara. 

Improving  Missouri  River  at  Saint  Charles,  Missouri,  fifteen  thou- 
«ad  dollars. 

Improving  Missouri  River  at  and  near  Saint  Joseph,  Missouri,  twenty 
tkoonnd  dollars. 

Improving  Missouri  River  at  Sioux  City,  Iowa:  For  improvement  of 
channel,  seven  thousand  dollars.  % 

Improving  Missouri  River  at  Yermillion,  Dakota,  fifteen  thousand 
dollars. 

Improving  Missouri  River  above  mouth  of  Yellowstone  River,  Dakota, 
forty  thousand  dollars.' 

Survey  of  Missonri  River  from  its  mouth  to  Fort  Benton,  Montana:    ^  , 

Continnmg  survey  above  Sioux  City,  thirty  thousand  dollars.  eom?R^«p. 

Improving  Detroit  River,  Michigan,  fifty  thousand  dollars.  Detroit  River 

Improving  Saginaw  River,  Michigan,  ten  thousand  dollars.  Saginaw  River. 

25  B 
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Sfdnt  Mary's  Improving  Saint  Mary's  River  and  Saint  Mary's  Falls  Canal,  Michi- 
gver  and  &ant  gmi .  Completing  improvement,  one  hondred  and  fifty  thousand  dollars. 
CanaL 

S  a  i  n  t  -A.  n .  Repairs  and  contingencies  of  public  works  at  Saint  Anthony's  Ftlla, 
tnony  8  JTaUs.  Minnesota:  To  meet  repairs  necessary,  present  and  prospective,  fifteen 
thousand  dollars,  which  shall  he  available  immediately  anerthe  passage 
of  this  act. 

Saint  Croix  Improving  Saint  Croix  River  below  Taylor's  FaUs,  Wisconsin,  eight 
Eiver.  thousand  dollars. 

Bed  Biver  of  Improving  Red  River  of  the  North,  Minnesota  and  Dakota,  eighteen 
the  North.  thbusand  dollars. 

Goose  Rapids.  Constructing  a  lock  and  dam  at  Goose  Rapids,  on  the  Red  River  of 
the  North,  Minnesota  and  Dakota,  twenty  thousand  dollars. 

Yellowstone  Improving  Yellowstone  River,  Montana  and  Dakota,  twenty  thousand 
River.  dollars. 

Coos  Bay  Har-  Continuing  improvement  at  the  entrance  of  Coos  Bay  Harbw,  Oregon, 
^^'  thirty  thousand  dollars. 

Canal,  Casoades  Canal  around  Cascades  of  Columbia  River,  Oregon,  one  hundred 
^J.^^^°^^**  ^*^- thousand  dollars. 

bia  filyer. 


Upper  Colom-     Improving  Upper  Columbia  River,  including  Snake  River,  Oregon, 

fteen  thousand  dollars. 
Lower    Willa-     Improving  Lower  Williamete  and  Columbia  Rivers,  from  Portland, 


mette.  Oregon,  to  tiie  sea,  including  bar  at  mouth  of  Columbia  River,  Oregon, 

forty-five  thousand  dollars. 

Upper  Willa-  Improving  Upper  Williamette  and  Yamhill  Rivers,  Oregon,  fifteen 
mette.  thousand  doUars. 

Petalomas     lmpi*oving  Petalumas  Creek,  California,  eight  thousand  dollan. 

Sacramento     Improving  Sacramento  River,  California,  sixty  thousand  dollars. 

San  Joaqoin  Improving  San  Joaquin  River,  California,  forty  thousand  dollars ;  t^n 
^^^^^'  thousand  dollars  of  which  amount  may  be  used  in  the  discretion  of  the 

engineer  in  the  improvement  of  Mormon  Slough. 
Examinations     Examinations  and  surveys  at  South  Pass  of  Mississippi  River:  To 
S**th  "p^*^*   *f  *^8certain  the  depth  of  water  and  width  of  channel  secured  and  main- 
Mi  s  s  i  0*^8  fp  p  i  Gained  from  time  to  time  by  James  B.  Eads  at  South  Pass  of  the  Missis- 
RWer.  sippi  River,  and  to  enable  the  Secretary  of  War  to  report  during  the 

maintenance  of  the  work,  ten  thousand  dollars;  and  also  to  ascertain 
by  soundings  whether  and  to  what  extent,  within  a  distance  of  five  miles 
ftom  the  present  mouth  of  the  river  at  the  South  Pass,  the  gulf  has 
filled  up  by  deposits  from  the  river  since  the  construction  of  me  Eads 
jetties. 
Fox  and  Wis-     Improving  Fox  and  Wisconsin  Rivers,  Wisconsin,  one  hundred  and 
consin  Rivers,      twenty-five  thousand  dollars;  of  which  snm  fifty  thousand  dollars  shall 
be  expended  in  continuing  the  improvement  of  the  Wisconsin  River, 
and  seventy-five  thousand  for  continuing  the  improvement  of  the  Fox 
River. 
Calcanien  Pass     Improving  Calcasieu  Pass,  Louisiana,  twelve  thousand  dollars, 
and  River. 

Improving  Calcasieu  River,  Louisiana,  from  Phillips  Bluff  to  its 
moutli,  three  thousand  doUars. 
Savannah     Improving  Savannah  River,  Georgia,  fifteen  thousand  dollars. 

Mississippi  Improving  Mississippi  River  at  Andalusia,  Illinois,  six  thousand  floU 
River.  lars. 

Improving  Mississippi  River  at  Louisiana,  Missiouri,^  ten  thousand 
dollars. 

Saint  Croix  Repairing  breakwater  on  the  Saint  Croix  River  near  Calais,  four  thou- 
River.  sand  dollars. 

A  1 1  a  m  a  h  a     Improving  Altamaha  River,  Georgia,  five  thousand  dollars. 
River. 

WappooCut        Improving  Wappoo  Cut,  South  Carolina,  ten  thousand  dollars. 

NeabscoCreek.     Improving  Neabsco  Creek,  Virginia,  five  thousand  dollars. 

Bayon  Bar-  Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas,  eight  thou- 
tboiomew.  sand  dollars. 

Tensas  River.       Improving  Tensas  River,  Louisiana,  three  thousand  dollars. 

Bayou  Bhick.        Improving  Bayou  Black,  in  Louisiana,  ten  thousand  dollars. 

Bayon Boeuf.        Improving  Bayou  Boeuf,  Louisiana,  five  thousand  dollars. 

Current  River.      Improving  Current  Kiver,  Missouri  and  Arkansas,  from  Doniphan  to 
its  mouth,  two  thousand  dollars. 

Ranoocas     Improving  Rancocas  River,  New  Jersey,  t6n  thousand  dollars. 
River. 


LAWS   AFFECTING    CORPS    OF    ENGINEERS.  387 

Improving  Christiaoa  River  and  WiUningtou   Harbor,  Delaware:    Christiana 
Deepftuinff  the  channel  and  improving  the  harbor  of  Christiana  River  Ri^*''- 
from  the  Delaware  River  to  and  above  the  city  of  Wilmington,  in  ac- 
cordance with  the  surveys  and  plans  of  the  United  States  Engineer 
Department,  tifty  thousand  dollars. 

Improving  Chester  Creek,  Pennsylvania,  three  thousand  dollars.  Chester  Creek. 

Improving  Mattawan  Creek,  New  Jersey,  fifteen  thousand  doUars.        Mattawan 

Improving  Raritan  Bay,  New  Jersey,  from  Perth  Amboy  and  South    Raritan  Bay. 
Amboy  to  the  main  ship- channel  off  Great  Kiln,  fifty  thousand  dollars. 

Improving  Newport  Harbor,  Rhode  Island,  twenty-five  thousand  dol-  k?^®^"^***'^  ^■'" 
lire.  ,  ^^• 

Improving  Tradewater  River,  Kentucky,  open  navigation,  three  thou-    T rade water 
nod  dollars.  •  ^*^«''- 

Improving  Cumberland  River,  Kentucky,  above  mouth  of  Jelico,  ten    Cumberland 
thousand  dollars.  River. 

Improving  Buffalo  Bayou,  Texas:  To  secure  a  channel  of  one  hundred    Bnfiklo  Bayoo. 
feet,  twenty-five  thousand  dollars. 

Improving  Kewanee  Harbor,  Wisconsin,  five  thousand  dollars.  Ee^i-anee  Har> 

bor. 

Improving  Niagara  River,  New  York,  five  thousand  dollars.  Niagara  River. 

Improving  Portland  Harbor,  Maine,  twenty  thousand  dollars.  Portland  Har- 

Improving  Scituate  Harbor,  Massachusetts,  ten  thousand  dollars.  ^  Scitaato  Har- 
bor. 

Improving  Moosabec  Bar  at  Jonesport,  Maine,  ten  thousand  dollars.     Mooeabec  Bar. 

Improving  Wareham  Hatbor,  Massachusetts,  tea  thousand  dollars.  Waroham  Har- 
bor. 

Improving  Canarsie  Bay,  New  York,  five  thousand  dollars.  Canarsie  Bay. 

Improving  Sheepshead  Bay,  New  York,  five  thousand  dollars.  Sheepahead 

Bay. 

Impro\ing  Salem  River,  New  Jersey,  three  thousand  dollars.  Salem  River. 

Improving  Snsqnehanna  River,  Pennsylvania,  above  Richards'  Isl-    Susquehanna 
tad,  fifteen  thousand  dollars.  River. 

Improving  Snsqnehanna  River  above  and  below  Havre  de  Grace,  Mary- 
land, fifteen  thonsand  dollars. 

Improving  Archer's  Hope  River,  Virginia,  five  thousand  dollars.  Aroher^s  Hope 

River. 

Improving  Wateree  River,  South  Carolina,  eight  thousand  dollars.        Wateree River. 

Improving  Santee  River,  South  Carolina,  by  deepening  and  straight-    Santee  River, 
oiing  its  outlet  to  Winy  ah  Bay  through  Mosquito  Creek,  twenty-two 
tlioiiBand  dollars. 

Improving  Pensacola  Harbor,  Florida,  twenty  thousand  dollars.  Pensacola  Har- 

bor. 

Improving  Tchefuncte  River,  Louisiana,  one  thousand  five  hundred    Tchefanote 
dollars.  Ki^®*"- 

Improving  Tickfaw  River,  Louisiana,  two  thousand  dollars.  Tickfaw River. 

Improving  Bayou  Teche  by  connecting  same  with  Grand  Lake  at    Bayou  Tecbe. 
Charenton,  Louisiana,  twenty-five  thousand  dollars. 

Improving  bar  and  harbor  at  Brazos  Santiago,  Texas,  seventy-five    Braxoa  Harbor, 
thousand  dollars. 

Improving  Yallabusha  River,  Mississippi,  three  thousand  five  hundred    Talla  b  n  s  h  a 
dollars.  River. 

Improving  Tohnla  Lake,  Mississippi,  three  thousand  dollars.       '  Tchnla  Lake. 

For  the  expenses  of  operating  and  maintaining  the  Louisville  and     Lonisrille  nnd 
Portland  Canal  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hun-  Portland  CannL 
dred  and  eighty-one,  forty-two  thousand  dollars,  which  sum  shall  be 
immediately  available. 

Improving  entrance  to  Yaquina  Bay,  Oregon,  ten  thonsand  dollars.       Yaqulna  Bay. 

Improving  Cowlitz  Kiver,  Washington  Territory,  one  thousand  dol-    Cowlita  River, 
lars. 

Of  the  amount  now  available  for  the  improvement  of  Bayou  La    Pi«»ratPonild- 
Fourche,  Louisiana,  the  snm  of  fixti  hundred  dollars,  or  so  ranch  thereof  8«°^11<^.  rtmuval 
*8  may  be  necessary,  shall  be  expended  in  the  removal  of  brick  pier  at  ®^ 
I>onald8ouville. 

Improving  Richmond  Harbor,  Kennebec  River,  Maine,  ten  thonsand     Richmoml  n^r- 
dollars;  of  which  sum  six  thousand  dollars  shall  be  expended  for  wing- ^^r,  Kennebec 
dams  and  dredging  at  the  head  of  Swan's  Island  and  at  Hatch's  Rock,  J^*^®*"- 
and  fonr  thousand  dollars  in  dredging  and  deepening  the  channel  at  the 
foot  nf  Swan's  Island  according  to  the  plan  recommended  by  Lieuten- 
ant Rossell.  • 
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Be  8 erroirs  For  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its 
orM^sB iTfl^nl  fcri^o**rie8,  one  hundred  and  fifty  thousand  dollars ;  and  this  sum,  to- 
Kiver.  gether  with  the  sum  of  seventy  nve  thousand  dollars  heretofore  appro- 

priated for  the  construction  of  a  dam  at  Lake  Winnibij^oshish,  shall  be 
expended  at  such  places  on  said  headwaters  of  the  Mississippi  River 
Provito,  and  its  tributaries  as  the  Secretary  of  War  shall  determine:  And  it  i$ 

Damages  to  pri- provided,  That  compensation  for  any  private  property  taken  or  appro- 
comDaiMtod'^fOT  P^**^  "^^^  ^^y  ^^  ®^'^  improvements,  and  all  damages  to  private  prop- 
imdS^tatelaws.  ^^7  caused  by  the  construction  of  any  of  said  dams,  b^  flowage  or  other- 

*  wise,  shall  be  ascertained  and  determined  under  and  in  acco^ance  with 
the  laws  of  the  State  in  which  such  private  property  is  situated. 

Rights  of  Indl*     And  the  Secretary  of  the  Interior  is  hereby  authorized  and  directed 
and  DTOtwjted  *    *^  ascertain  what,  if  any,  injury  is.occasioneil  to  the  rights  of  any 
^  *     friendly  Indians,  occupying  any  Indian  reservation,  by  the  construction 

of  any  of  said  dams,  or  the  cutting  or  the  removing  of  trees  or  other 
materials  from  any  such  reservation  for  the  construction  or  erection  of 
any  of  said  dams,  and  to  determine  the  amount  of  damages  payable  to 
such  Indians  therefor;  and  all  such  damages  to  private  property  and 
to  friendly  Indians,  when  ascertained  and  determined  in  the  manner 
Provito.  herein  directed  and  provided,  shall  be  paid  by  the  United, States:  Pro- 

Hdedj  however.  That  such  damages  shall  not  exceed  ten  per  centum  of 
the  sums  hereoy  and  heretofore  appropriated  for  the  construction  of  said 
reservoirs. 
Sumpawamus     Improving  Sumpawamus  Inlet,  New  York,  five  thousand  dollars, 
inlet. 

Saint  Jerome's  Improving  the  harbor  at  the  entrance  of  Saint  Jerome's  Creek,  Mary- 
Creek  Harbor,     land,  six  thousand  five  hundred  dollars. 

Saint  Jon  es  For  the  improvement  of  Saint  Jones  River,  in  the  State  of  Delaware, 
River.  five  thousand  dollars. 

Pure  base  of  Such  parts  of  the  money  appropriated  by  this  act  for  any  particular 
sites  for  locks  and  improvement  requiring  locks  and  dams  as  may  be  ueoeasary  in  the  prose- 
^•"*'  cution  of  such  improvement  may  be  expended  in  the  purchase,  volun- 

Provito.  tary  or  by  condemnation,  as  the  case  may  be,  of  necessary  sites:  PrO' 

mdedf  That  such  expenditure  shall  be  underthe  direction  of  the  Secretary 
Froviso,  of  War :  And  provided  further.  That  if  the  owners  of  such  landa  shall  re- 

fuse to  sell  them  at  reasonable  prices,  then  the  prices  to  be  paid  shall  be 
Ti<y6,  how  per-  determined  and  the  title  and  Jurisdiction  procured  in  the  manner  pre- 
fected.  scribed  by  the  laws  of  the  State  in  which  such  lands  or  sites  are  situated. 

Maanerof mak*  It  shall  be  the  duty  of  the  Secretarv  of  War  to  apply  the  money  herein 
•"^*™P''**"^®"  appropriated  for  improvements,  other  than  surveys  and  estinuttes,  in 
carrying  on  the  various  works,  as  far  as  can  be  without  aotnal  detri- 
ment to  the  interest  of  the  government,  by  contrJEust.    Where  such  works 
cannot  be  done  by  contract  without  injury  to  the  public  interest,  they 
may  be  prosecuted  by  hired  labor.    Where  said  works  are  done  by  con- 
tract, such  contract  shall  be  made  after  sufficient  public  advertisement 
Proposals.        for  proposals,  in  snch  manner  and  form  as  the  Secretary  of  War  shall  pre- 
Omteacts  after  scribe;  and  soch  contracts  shall  be  made  with  the  lowest  responsible 
*^LDmt  bidder  ^^^^®™>  accompanied  by  such  securities  as  the  Secretary  of  War  shidl 

•  require,  conditioned  for  the  faithful  prosecution  of  the  work  according 
to  such  contract,  and  for  the  nroper  payment  of  all  lif^bilities  incurred 
in  the  prosecution  thereof  for  labor  and  material. 

^u!t  ?ft^5?*  ^^^'  ^*  '^**  *^®  4^*°*  resolution  approved  July  twentieth,  eighteen 
Juniended.  hundred  and  sixty-eight,  authorizing  the  construction  of  the  bridKe  over 
Biidge  across  the  Mississippi  River  ''to  connect  the  island  of  Rock  Island  with  the 
the  Mississippi  at  cities  of  Davenport  and  Rock  Island",  is  hereby  so  amended  as  to  re- 
^CbioiSo"  Ilock  ^l"**^  ^^®  Chicago^  Rock  Island  and  Pacific  Railroad  Company  to  charge 
Isbiiiduid  Pap  ^^^  ^^y  ^^^  carrying  freight  other  than  those^iaRsiug  over  its  own  road, 
ciflo  Railroad  and  for  its  own  cars  when  carrying  freight  for  other  roads,  which  it  may 
<^P"»y-  carry  across  said  bridge,  a  sum  not  exceeding  three  dollars  for  every 

perow^    ^  ^  ^^^^^  ^^^'  two-fifths  of  which  sums  shall  be  paid  by  said  railroad  com- 
^^       '  •  pany  into  the  Treasury  of  the  United  States  each  month ;  and  the 

monthly  returns  tjius  made  shall  be  in  such  form,  and  with  snch  authen- 
tication, as  the  Secretary  of  War  shall  direct. 
Kxaininations     Q^c  3.  That  the  Secretary  of  War  is  hereby  directed,  at  his  diacre- 
and  sui-veys.        ^j^jj^  ^^  cause  examinations  or  surveys,  or  both,  and  estimates  of  cost  of 
improvements  proper,  to  be  maile  at  the  following  points,  namely: 
Harbor  of  San  Luis  Obispo,  California. 

Tombigbee  River,  Mississippi,  from  Fulton  to  Warren's  Mill. 
The  Cnattahoochee  River,  in  Georgia,  between  West  Point  and  Bolton, 
on  the  Western  and  Atlantic  Railroad,  so  as  to  comxdete  the  survey  of 
that  portion  of  said  river. 
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Bear  Creek,  mimmg  into  Yastoo  River. 

Harbor  at  Port  Henry,  on  Lake  Champlain. 

Frankford  Creek  from  ite  month  in  the  DeUware  Riyer  to  Frankford 
Avenae. 

Fire  Mile  Point,  above  Brideebarg,  Delaware  River. 

MoQth  of  the  Mispillion,  Delaware. 

Mokelomne  River,  California,  from  its  mouth  at  or  near  Woodbridge. 

New  York  Bay  between  Sandy  Hook  and  Coney  Island  Point. 

Newton  Creek,  Camden  County,  from  Delaware  River  to  head  of  navi- 
gation. . 

Mantoa  Creek,  Gloucester  County,  from  Delaware  River  to  head  of 
DaTigation. 

llMrioe  River  from  Delaware  Bay  to  Millville,  Cumberland  County. 

Salem  and  Cohansey  Riven,  New  Jersey. 

Completinff  survey  of  Harlem  River  and  through  the  Harlem  Kilns 
to  the  East  River. 

Survey  for  harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wisconsin, 
and  Lake  City,  Minnesota. 

Beaver  Bay,  Minnesota,  to  ascertain  the  cost  and  practicability  of 
makiug  it  a  harbor  of  refuge. 

QtaM  Portage  Bay  and  Wans-wan-goising  Bay,  Minnesota,  to  deter- 
mine which,  if  either,  should  be  made  a  harbor  of  refrige.  • 

Sackett's  Harbor,  New  York. 

Matagorda  Bay  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town 
of  Mat^orda.  Texas. 

Harbors  of  Madison  and  Clinton,  Connecticut. 

Edgartown  Harbor  and  South  Beach,  Massachusetts. 

Stiwnton  River  from  Brook  Neal,  in  Campbell  County,  to  mouth  of 
Pif  River,  Virginia. 

Roanoke  River  from  Weldon  North  Carolina,  to  Clarksville,  Virginia. 

Bear  Creek,  running  frt>m  Northeast  Missiraippi  into  the  Tennessee 
River. 

To  deepen  the  channel  of  the  Harrisecket  River  from  Weston's  Point 
to  Freeport  Landing  in  Freepor»,  Maine. 

The  channel  of  Broad  Creek  on  the  west  side  of  Kent  Island,  Mary- 
land. 

Harbor  of  Brunswick,  on  the  Androscoggin  River. 

Bollard's  Bay  and  Barnstable  Bay,  Massachusetts,  at  the  entrance  of 
tbe  proposed  Cime  Cod  Canal. 

Sabine  Pass,  Texas,  through  Sabine  Lake  and  River  to  Orange  and 
Sabine  Lake,  and  the  Neches  River  to  Beaumont,  to  ascertain  the  cost 
and  praotioability  of  a  deep-water  channel  frt>m  Sabine  Pass  to  Orange 
and  Beaumont. 

Old  Town  Creek,  Mississippi. 

Bar  at  mouth  of  Winyah  Bay,  near  Georgetown,  South  CaroUna. 

Uttle  Red  River  in  Arkansas. 

.And  the  Secretary  of  War  is  hereby  directed  to  cause  to  1>e  made  ex- 
afflinations  and  surveys,  or  both,  and  estimates  of  the  cost  of  the  frirther 
iBi^rorements  necessary  to  be  made  in  the  Savannah  River  and  Harbor 
to  increase  the  depth  of  the  water  in  said  liver  and  harbor  from  the 
bar  up  to  tbe  city  to  twenty-two  feet,  and  to  make  an  estimate  of  the 
M«t  of  widening  the  channel  of  the  Savannah  River  opposite  the  city 
to  ax  hundred  &et  of  uniform  depth  with  the  balance  of  the  channel. 

Toong's,  Lewis'  and  Clarke's,  and  Skipanon  Rivers,  entering  into 
ToQDg's  Bay,  in  the  county  of  Clatsop,  near  month  of  Columbia  River, 
OwgWL 

Snake  River  from  Lewiston  to  the  mouth  of  Salmon  River,  Idaho 
Tttritoiy. 

Cornea  Creek,  Maryland. 

Harbor  at  mouth  of  Cedar  River,  on  Green  Bay,  Michigan. 

Lnm  Harbor,  Massachusetts. 

wrrimao  River  from  Lawrence,  Massachusetts,  to^fanchester,  New 
Hattpehire. 

Channel  between  islands  of  North  Hero  and  South  Hero,  Lake  Cham- 
plaia. 

Uttle  Tennessee  River  frt>m  its  mouth  on  the  Holston  or  Big  Ten- 
nenee  River  to  the  mouth  of  Tellico  River. 

Dog  Island  Harbor,  harbor  of  Key  West,  Crystal  River,  La  Grange 
o%jim  up  to  Freeport.  Manatee  River,  and  Crooked  River,  Florida. 

bdian  River,  Florida,  at  the  north  end,  in  view  of  opening  a  passage 
f^  the  lagoon  one-half  mile  east. 


390         REPORT  OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

From  a  point  between  Ellis  Island  and  the  docks  of  New  Jersey  Cen- 
tral Railroad  to  a  point  between  Robbins'  Reef  Light  and  Constable 
Hook,  in  waters  of  New  York  Bay,  New  Jersey. 

Big  Black  River,  Mississippi. 

Outlet  of  harbor  ol  Ship  Island. 

Harbor  at  Boloxi,  Mississippi. 

Harbor  at  Pascacoula,  Mississippi. 

Upper  thoroughfare  leading  into  Tangier  Sound,  DeiVs  Island,  and 
Rofk  Creek,  Maryland. 

Fish  Bend,  near  Fort  Chartres,  in  the  Mississippi  River. 

Murder  Kiln,  Delaware, 

Delaware  River. 

Potomac  and  Anacostia  Rivers,  in  the  vicinity  of  Washington,  Dis- 
trict of  Columbia,  with  reference  to  the  improvement  of  navigation,  the 
establishment  of  the  harbor-line,  and  the  raising  of  the  flats,  so  far  as 
their  improvement  may  be  necessary  to  the  improvement  of  navigation 
and  the  establishment  of  the  harbor-line. 

Mouth  of  Cedar  River,  Green  Bay,  Michigan. 

Greenp'  rt  Harbor,  New  York. 

Survey  for  harbor  of  refuge  at  New  Buffalo,  Michigan. 

The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that 
•  the  same  may  be  added  to  thei  reservoir  system  of  the  Upper  Miwis- 
bippi. 

The  water  connection  between  the  Waocamaw  and  Cape  Fear  Rivers, 
with  the  view  of  ascertaining  if  a  continuous  inland  water  connection 
^  cannot  thereby  be  established. 

Toledo,  Ohio,  for  a  straight  channel  to  Lake  Erie. 

For  harbor  at  Caseville,  Saginaw  Bay,  Lake  Hnron. 

The  Calumet  River  fix)m  South  Chicago  to  the  village  of  Pnllman,  on 
Lake  Calumet. 

For  a  further  survey  of  James  River,  for  the  purpose  of  ascertaining 
the  practicability  and  cost  of  procuring  a  channel  of  twenty-five  feet  at 
full  tide  from  Richmond  to  the  mouth  of  the  river 

Survey  of  Upper  Machodoc  Creek,  a  tributary  of  Potomac  River. 

Survey  of  Urbiina  Creek,  a  tributary  of  Rappahannock  River,  from 
the  village  of  Urbana  to  the  Oaks. 

The  harbor  of  Mamaroneck,  New  York. 

Cumberland  River  at  Smith's  Shoals,  in  the  State  of  Kentucky,  to 
ascertain  the  practicability  and  the  cost  of  a  canal,  with  locks  and 
dams,  from  the  head  to  the  foot  of  said  shoals. 

The  harbor  at  the  Delaware  Breakwater,  and  the  entrance  thereto. 

Indian  River,  in  the  State  of  Delaware,  from  its  month  to  Millsbo- 
rough. 

Survey  of  the  Clarion  River  from  its  mouth  to  Ridgway,  Pennsylvania. 

From  Brazos  de  Santiago  through  Laguna  Madre  to  Point  Isabel, 
Texas,  to  ascertain  the  cost  and  practicability  of  a  deep-wat«r  channel 
frt>m  the  anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at 
Point  Isabel. 

Survey  for  breakwater  and  harbor  of  refuge  at  Milford  Connecticut. 

Entrance  to  Gray's  Harbor,  Washington  Territory.     • 

Between  Baker's  Bay  and  Shoal  water  Bay,  Washington  Territory,  for 
canal  for  light  draught  vessels. 

Missouri  River  at  or  near  Arrow  Rock. 

For  survey  of  Nishnabotana  from  Hamburg,  Iowa,  to  its  junction 
with  the  Missouri. 

Skipton  Creek,  Maryland. 

BnsD  River,  Maryland,  from  Harford  Furnace  to  Chesapeake  Bay. 

Licking  River  from  its  mouth  to 'Falmouth,  jn  Kentucky. 

Oregon  Inlet,  in  Dare  Couuty^n  North  Carolina. 

Survey  of  Cbehalis  River,  in  Washington  Territory. 

Whiteoak,  Meherrin,  and  New  Rivers,  in  North  Carolina. 
Appropriation.     Sec.  4.  That  foMhe  examinations  and  surveys  herein  provided  for, 
and  for  incidental  repairs  of  harboi-s  for  which  there  is  no  special  appro- 
priation, the  sum  of  fifty  thousand  dollars  is  hereby  appropriated  out  of 
any  money  in  the  Treasury  not  otherwise  appropriated ;  and  in  every 
Beport.  case  where  examinations  or  surveys  are  made,  the  report  thereon  shall 

embrace  such  information  concerning  the  commercial  imi)ortance,  pres- 
ent and  prospective,  of  the  improvement  contemplatM  thereby,  and 
such  general  commercial  statistics  as  the  Secretary  of  War  maybe  able 
to  procure. 

Approved,  March  3,  1881. 
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APPENDIX  No.  I. 


SSiWALL  AT  GOVEBNOB'S  ISLAND,  NEW  YOBK  HABBUB,  IN  GHABaE 
OF  COLONEL  H.  W.  BENHAM,  OOBPS  OF  BNGINEBBS. 


EXPLANATION  OF  TtiE  ESTIMATE, 

Extracts  from  letter  franh  Maj.  Otn.  W.  8.  Hancock,  commanding  Military 
IHviiion  of  the  AtlantiCj  to  the  Adjutant- Oeneral  United  States  Army^ 
iated  August  2^,1%!%. 

Sib  :  I  have  the  honor  to  Fecommend  a  suitable  appropriation  for  the 
completion  of  sea-wall  around  Governor's  Island.  Colonel  Benham,  the 
EDgineer  officer  in  charge,  has.  I  am  informed,  made  estimates  for  the 
purpose.  I  cannot  too  strongly  urge  the  necessity  for  the  early  pros- 
ecation  and  completion  of  this  important  work.  Governor's  Island  is 
within  the  greatest  city  of  this  continent,  New  York,  and  in  immedi- 
ate proximi^  to  the  great  city  of  Brooklyn;  and  on  these,  as  well  as 
on  the  sanitary  grounds  fully  set  forth  in  the  within  communication,  to 
which  I  invite  special  attention,  its  bounds  should  be  permanently  fixed 
by  a  suitable  sea-wall.  The  shore  between  high  and  low  tides  is  shelv- 
ing and  interspersed  with  rocks,  which  serve  to  retain  at  the  fall  of 
the  tide  the  refuse  brought  up  at  high-water.  As  an  illustration  of  the 
evil  from  this  source,!  would  state  that  official  reports  of  observations 
earefolly  made  in  the  six  months  from  July,  1873,  to  January,  1874,  show 
that  the  following  carcasses  of  dead  animals  floating  in  the  bay  were 
thrown  upon  the  island  during  that  period,  viz :  July,  1873,369;  August, 
1«3,205;  September,  1873,  121;  October,  1873,  58;  November,  1873, 
75;  December,  1873,  75 ;  total  for  six  months  of  1873,  903. 

Although  these  carcasses  are  offensive  and  injurious,  they  are  prob- 
ably not  so  dangerous  to  health  as  the  clothing,  bedding^  &c.,  infected 
^  disease,  thrown  upon  the  shore  of  the  island  by  the  tide,  and  which 
lodges  for  want  of  a  sea-wall.    Yellow  fever  on  the  island  was,  in  one 

instance  at  least,  traced  directly  to  the  latter  cause. 

•  •  •  •  •  •  • 
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It  is  true  that  the  management  of  the  general  police  of  the  harbor  by 
the  city  is  not  so  bad  now  as  it  was  during  the  time  to  which  the  sta- 
tistics above  given  relate,  but  still,  although  in  a  somewhat  smaller 
degree,  the  nuisance  remains,  and  can  only  be  properly  dealt  with,  for 

this  island,  through  the  aid  of  a  sea-wall. 

«  #  «  •  •  • 

Hoping  the  subject  may  receive  the  favorable  consideration  of  the 
War  Department  and  Congress,  I  am,  sir, 

Very  respectfully,  your  obedient  servant, 

WiNFiELD  S.  Hancock, 

Major- Oeneraly  Commanding, 

Indorsement  by  commanding  officer  at  Fort  Columbus^  dated  August  8, 
1878,  on  report  by  Assistant  Surgeon  J.  P.  Kimball  on  sanitary  condi- 
tion of  the  post^  the  substance  of  which  is  stated  In  the  above  extracts  from 
General  Eancock^s  letter;  and  indorsement  of  Surgeon  and  Medical  Di- 
rector J.  M.  Cuyler^  U.  S,  A. 

Headquarters  Fort  Columbus, 

August^  8, 1878. 
The  facts  stated  by  Assistant  Surgeon  Kimball  are  well  known  to  any 
one  who  has  resided  on  Governor's  Island  for  any  length  of  time.  The 
sanitary  condition  of  this  island  will  never  be  good  until  its  shores  are 
protected  from  filth  by  a  suitable  sea-wall,  and  with  the  view  of  bring- 
ing this  subject  to  the  notice  of  the  commanding  general  this  report  is 
respectfully  referred  to  department  headquarters. 

J.  P.  Sangek, 
Captain  J  First  Artillery^ 
Commanding  Post, 

•     .Headquarters  Division  Atlantic 
AND  Department  East, 
Medical  Director's  Office, 
Oovernor^s  Island^  New  York  Harbor^  August  13,  1878. 
As  a  sanitary  measure,  the  completion  of  the  sea-wall  around  the 
entire  island  is  unquestionably  of  the  greatest  importance,  and  I  most 
earnestly  recommend  that  the  work  be  done  at  as  early  a  period  as  pos- 
sible. 

Jno.  M.  Cuyler, 
Colonel  and  Surgeon^  U.  8.  A.j 
Medical  Director, 

Extract  from  annnal  report  of  Col,  H,  W,  Benham^  Corps  of  EngineerSy 

dated  July  11,  1878. 

•  •  «  *  •  •  * 

I  would  also  respectfuUy  represent  the  condition  of  the  'shores  and 
sboals  upon  the  southeast  part  of  this  island,  back  of  the  range  of  offi- 
cers' quarters,  between  the  South  Battery  and  the  main  wharves. 

The  shore  line  along  the  reach  named  is  without  protection,  and  is 
irregularly  broken  down  by  the  wash  of  the  waves  in  storms,  while  in 
front,  or  outward  from  the  shore,  a  shoal  extends,  bare  at  low- water,  to 
the  distance  of  100  to  200  feet,  which,  from  its  position  in  the  eddy  be- 
tween the  Buttermilk  Channel  and  the  Hudson  Eiver,  receives  the  drift 
and  carrion  offal  of  the  river,  making  it  often  very  offensive  to  the  resi- 
dents on  the  island. 


APPENDIX   NO.    1.  395 

The  best  remedy  fof  this,  aud  a  oecessity,  I  consider  to  be  a  sea-wall, 
of  romided  or  convex  line  of  short  faces  running  out  upon  this  shoal^ 
which,  without  indentations,  would  give  a  regular  current  and  direction 
to  the  water,  thus  tending  to  carry  off  all  such  offensive  matter,  while 
the  space  in  rear,  filled  up  as  it  might  be  without  great  cost,  in  part 
perhaps  by  the  garrison,  would  add  some  acres  to  the  area  of  the  island 

where  every  yard  of  land  is  so  valuable. 

•  •  •  *  «  «  • 

Verj'  respectfully,  your  obedient  servant, 

H.  W.  Benhaivi, 
Brevet  Major- General, 

Colonel  of  Engineers. 


EEPORT  ON  THE   CONSTRUCTION  OF  A  SEA-WALL  AROUND  GOVERNOR'S  ISLAND^   NEW 

YORK  HARBOR,  BY  LIEUT.  EUGENE  GRIFFIN,  CORPS  OF  ENGINEERS,  DATED  JANUARY 

26,1680. 

Governor's  Island, 
Nexc  York  Harhor^  January  26,  1880. 

Sir:  In  accordance  with  instructions  from  these  headquarters,  I  have  the  honor  to 
sQbmit  the  foUowine  report  upon  the  construction  of  a  sea-wall  around  this  island. 

The  necessity  of  this  waH  has  already  been  settled  in  the  affirmative.  It  is  not  for 
the  benefit  of  Governor's  Island  alone ;  the  cities  of  New  York  aud  Brooklyn  are  also 
largely  interested.  The  island  does  not  lay  so  far  from  either  as  to  render  them  safe 
from  any  contagions  disease  which  may  ra^e  thereon.  That  they  escaped  from  the 
epidemics  of  1856  and  1870  is  true,  but  that  they  would  again  be  as  fortunate  is  ex- 
tranely  problematical. 

The  object  to  be  attained  by  the  wall  must,  of  course,  influence  its  location  and  con- 
struction, and  therefore  requires  careful  consideration. 

Its  ooustruction  is  necessary,  principally,  as  a  sanitary  measure,  for  the  following 


Daring  the  summer  months,  on  account  of  its  exposed  position.  Governor's  Island  is 
sobject  to  epidemics  and  diseases  from  several  exterior  causes.  In  a  report  on  the  sani- 
tary condition  of  the  island  made  by  Assistant  Surgeon  J.  P.  Kimball,  U.  S.  A.,  to  the 
medical  director  of  this  division,  June  26,  1879,  he  argues  that  the  yellow-fever  epi- 
demics of  1856  and  1870,  which  caused  such  suffering  on  this  island  and  which  did  not 
ext«Dd  to  New  York  City,  were  due,  wholly  or  in  part,  to  the  proximity  of  the  Atlantic 
Docks  in  Brookl^,  where,  as  a  general  rule,  vessels  from  infected  ports  were  dis- 
charged either  directly  or  by  lighters.  The  exposed  flats  on  the  southeast  of  the 
ialaiid  are  an  excellent  place  of  lodgment  for  the  germs  of  this  disease,  which  might 
eaailv  be  wafted  across  the  narrow  Buttermilk  Channel.  Doctor  Kimball  thinks  it 
highly  probable  that  this  was  the  manner  in  which  the  fever  was  introduced ;  it  origi- 
iiated  and  raged  with  the  greatest  severity  among  the  families  residing  on  this  portion 
of  the  island.  That  this  may  occur  asain  is  more  than  likely,  and  the  only  effectual 
prerentive  would  seem  to  be  a  sea-wall  at  or  beyond  low-water  mark,  so  as  to  afford 
no  foothold  to  this  terrible  scourge. 

Again,  diseases  and  disorders  are  generated  by  the  putrefying  bodies  of  animals  left 
stranded  on  the  shores  of  the  island  by  the  receding  tide.  The  reports  of  the  com- 
Biaoder  of  Fort  Colnmbus  show  that  during  the  months  of  May,  June,  July,  August, 
and  September,  1879,  tlie  following  enormous  aggregate  was  reached :  1,221  dead  ani- 
Bials  and  pieces  of  carrion,  3  corpses — ^2  men  and- 1  infant ;  and  that,  in  addition,  73  bed- 
saeka,  pillows,  blankets,  &o.,  were  found  on  the  shores  and  burned,  the  latter  perhaps 
being  even  more  ixgnrious  than  the  animals.  The  deleterious  effect  of  this  frightful 
ihowing  can  be  easily  ima^ued.  Unceasing  vigilance  on  the  part  of  the  island  police 
akme  prevents  the  more  dire  results. 

The  post  commander  indicates  four  points  as  partionlarlv  liable  to  these  visitations, 
^:  Directly  sonth  of  and  adjoining  the  coal-dock,  near  tne  post  hospital,  just  south 
of  Caatle  WiUiams,  and  the  strip  of  beach  between  the  engineer  boat-house  and  the 
V)Kna].  The  resultA  of  my  own  observations  agree  with  this,  and  these  x>oints  are 
where  eddies  exist,  and  snch  results  would  consequently  be  expected,  due  to  the  direc- 
flon  of  the  currents.  The  proper  remedy  for  this  evil  is  evidently  a  sea-wall  at  or 
near  the  low-water  line. 

Due  to  the  proximity  of  the  large  cities  of  New  York  and  Brooklyn,  and  the  immense 
•■Kwmt  of  filth  and  refuse  hourly  passing  from  them  to  the  waters  of  the  bay,  these 
vaterB  are  carried  past  the  island  saturated  with  organic  matter. 


396         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

At  low-tide  the  exposed  flats  are  covered  with  this,  and  decay  resalte  at  once  from 
the  powerful  effect  of  the  summer  sun.  At  present  this  evil  is  unavoidable.  These 
flats  should  evidently  he  excluded  from  the  action  of  the  water. 

This  brief  r4aum4  shows  that,  as  a  sanitary  measure,  it  is  of  prime  importance  thai 
the  wall  be  built  at,  or  as  near  as  possible  to,  the  low-water  line. 

Detached  portions  of  walls  are  already  constructed  as  follows :  From  the  stone  whaxf 
a  straight  reach  of  607  feet  towards  tne  northwest,  thence  300  feet  towards  Castle 
Williams,  terminated  at  this  point  bv  a  wall  ninninf?  at  right  angles  some  39  feet  to 
the  bank.  This  wall  is  between  the  high  and  low-water  linee.  i^und  Castle  Will- 
iams there  are  354  feet  of  wall  completed,  built  at  the  low- water  line.  This  was  prob- 
ably built  at  the  same  date  as  the  castle  itself,  but  is  in  ^ood  coudition. 

Between  the  castle  and  the  post  hospital  (the  old  isolation  ward  used  temporarily  as 
a  post  hospital)  there  are  three  reaches  of  259,  551,  and  204  feet,  respectively,  but  this 
wall  is  but  partially  completed,  is  above  the  high-water  line,  and  is  therefore  of  little 
Talue.  From  the  hospital  towards  the  South  Battery  there  are  two  reaches  of  272  and 
458  feet,  respectively,  in  nearly  a  right  line,  just  above  mean  low- water,  and  from  the 
extremity  of  the  last  line  a  partially  completed  wall^  135  feet  in  length,  extends  in  a 
curve  around  the  South  Battery.    This  wall  was  built  in  1866-^67. 

To  recapitulate,  there  are  1,991  feet  of  sea-wall  completed,  in  proper  position,  and  in 
good  condition :  there  are  39  feet  in  like  condition,  but  of  no  value  should  the  wall  be 
extended ;  finally,  there  1,149  feet  partially  completed,  in  a  useless  position,  and  of  no 
value  to  the  general  plan,  except  so  far  as  it  may  furnish  materiaL  These  walls  are 
all  built  of  several  courses  of  granite  blocks,  about  one  and  a  half  feet  in  thickness, 
and  of  varying  length,  backed  with  concrete,  and  having  a  coping  of  dressed  stone 
three  feet  in  width 

It  is  not  considered  that  this  report  is  to  fix  any  line  of  wall,  but  simply  to  recom- 
mend an  approximate  line,  suitable  to  accomplish  the  desired  results,  and  to  give 
general  data  bearing  on  the  subject.  I  have  considered  it  simply  from  a  sanitary 
point  of  view.  The  wall  will  probably  be  built  under  the  direction  of  an  ennnoer 
officer,  and  as  Governor's  Island  is  a  fortified  position,  and  part  of  the  interior  Une  of 
defense  of  New  York  Harbor,  other  considerations  may  come  in  to  modify  the  proposed 
line,  and  more  detailed  data  than  I  have  had  the  time  to  obtain  will  be  used  to  ILx  the 
final  location. 

I  have  based  my  recommendations  on  careful  consideration  of  all  available  data  and 
peraonal  knowledge  of  the  local  peculiarities,  derived  from  several  months'  work  on 
a  survey  of  the  island;  and  the  proposed  line,  and  reclaimed  land  consequent  theveon, 
will  not  only  be  detrimental  to  the  commeroial  interests  of  the  harbor,  by  injnrin^  the 
channels,  but  will,  I  think,  be  a  positive  benefit  by  increasing  (slightly  to  be  sure)  the 
scour  which  has  made  Buttermilk  Channel  a  commercial  highway  where  formerly  cows 
€onld  pass  at  low-water. 

Governor's  Island  lies  directly  in  the  track  of  the  East  River,  at  its  month,  so  to 
speak.  The  powerful  current  from  this  river  at  ebb  tide,  broken  somewhat  by  Dia- 
mond Reef,  strikes  the  northeast  point  of  the  island,  divides,  and  swells  the  ouirent 
of  the  Hudson  or  North  River  on  the  west,  and  sweeps  through  Buttermilk  Channel 
on  the  east ;  the  latter  portion  is  deflected  by  the  shore  line  and  the  docks  towards  the 
Atlantic  Basin  and  docks  on.  the  Brooklyn  side,  which  in  turn  deflect  it  westward. 
(The  directions  of  the  currents  are  shown  on  the  accompanying  map  marked  A.*  The 
rapid  shoaline  south  of  the  entrance  to  the  Atlantic  Basin  is  due  to  the  westward 
deflection  of  tne  current  by  the  dock  above.)  The  flood  current  has  a  very  peculiar 
direction  around  the  shores  of  the  island.  Setting  directly  upon  the  wall  around  Cas- 
tle Williams  from  an  almost  northerly  direction,  it  divides  and  flows  gently  along  the 
west  and  northeast  shores ;  the  first  or  west  current  follows  the  line  of  the  shore  to 
the  South  Battery,  and  then  continues  on  directly  towards  Brooklyn  until  near  the 
buoy,  when  it  turns  up  the  East  River ;  the  second  current  continues  to  foUow  the 
shore  to  the  docks. 

Between  the  docks  and  the  South  Battery  the  waters  are  thus  undistnrbed  at  all 
stages  of  the  tide,  and  the  shoal  along  this  line  is  the  natural  result.  The  swift  cur- 
rent of  Buttermilk  Channel  would  soon  wear  this  shoal  away  if  it  lay  within  tiie 
sphere  of  its  action. 

The  conditions  governing  these  currents  are  nearly  permanent ;  the  farther  works 
at  Diamond  Reef  will  not  be  of  such  extent  as  to  produce  any  material  effect,  and 
there  is  no  reason  to  snppose  that  any  shoaling  will  take  place  along  the  line  of  the 
Brooklyn  docks  neoessitatiuff  their  further  extension.  The  sea-wall,  then,  should  be 
made  to  follow  approximately  the  bottom  contours,  from  the  docks  to  the  South  Bat* 
tery,  in  order  to  obtain  a  state  of  permanence,  and  to  produce  no  effect,  or  as  little  as 
possible,  on  the  tide- way  and  surrounding  shores,  a  result,  of  course,  desirable  to  ob- 
tain.    All  reentering  angles,  however,  should  be  strictly  avoided,  and  all  salient  angles 

'  The  maps  are  not  printed. 
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m»At  as  obtnse  as  possible.  A  re-entering  angle  would  only  form  a  place  of  deposit, 
and  in  a  short  time  an  exposed  beach  would  be  the  result.  The  amount  of  ground 
ika»  reclaimed,  and  consequent  contraction  of  the  water-way,  would  not  affect  the 
conwDts  to  any  appreciable  extent.  As  before  stated,  this  portion  of  the  water-way 
bs  beyond  the  action  of  the  current,  and  the  waters  at  this  point  are  always  more  or 
ks  qaietoent. 

Tbe  North  and  East  Rivers  unite  southwest  of  the  island,  and.  as  would  be  expected, 
a  sboal  extends  to  this  point.  The  wall  by  the  hospital  should  he  extended  142  feet 
hi  the  8»me  direction,  and  from  thence  directly  to  the  castle,  thus  bringing  it  at  about 
low-irater. 

On  the  north,  if  the  wall  now  completed  in  the  ordnance  grounds  be  extended  301 
ffet  on  the  same  line,  thence  510  feet  towards  the  cattle  dock,  and  thence  to  the  boat- 
bonse  and  shore,  the  action  of  the  current  will  keep  the  small  amount  of  exposed  land 
clear.  A  short  wall,  79  feet  in  length,  will  be  necessary  to  connect  the  castle  wall  with 
the  dock. 

The  wall,  as  thus  completed,  would  extend  around  the  entire  island,  except  between 
the  three  docks,  and  for  various  reasons  it  may  be  desirable  to  have  an  exposed  beach 
in  these  intervals.  If,  however,  it  is  deemed  advisable  to  complete  the  wall  between 
the  stone  dock  and  the  main  dock,  it  may  be  done  on  the  line  indicated.  (On  the  ac- 
companying map  marked  B  thes^  additional  walls  will  be  found  indicated  by  broken 
red  lines,  and  located  in  accordance  with  the  above  recommendations.)  Their  lengths 
are  as  follows:  From  the  arsenal  to  the  castle,  1,092  feet ;  from  the  castle  to  the  hos- 
pital, 1,515  feet;  from  the  South  Battery  to  the  docks,  1,76($  feet;  and  between  the 
docks,  138  feet;  total, 4,511  feet.  General  H.  W.  Benham,  Corps  of  Engineers,  in  his 
anoaal  report  to  the  Chief  of  Engineers  for  1879,  estimates  for  1,800  feet  of  sea-wall  in 
rear  of  the  line  of  officers'  quarters,  at  ^^  per  foot.  Taking  this  estimate,  the  cost  of 
the  entire  wall  would  be  $90,220.  • 

The  amount  of  land  reclaimed  and  added  to  the  area  of  the  island  would  be,  between 
the  docks  and  South  Battery,  about  4.3  acres;  between  the  hospital  and  Castle 
Williams,  2.1  acres;  betweeu  the  castle  and  the  arsenal,  1.4  acres;  and  between  the 
docks.  0.2  acre'j  making  a  total  of  about  8  acres,  an  increase  of  about  i  in  the  area  of 
the  island.  It  is  impossible  to  accurately  estimate  the  value  of  this  land,  but  from  the 
position  of  Governor's  Island  it  is  evident  that  every  acre  sained  in  this  way,  without 
detriment  to  the  commercial  interests,  is  extremely  valuable.  Over  half  this  amount . 
it  will  be  noticed,  is  gained  between  the  docks  and  the  South  Battery.  This  laud 
would  be  of  no  direct  use  for  the  erection  of  military  defenses  for  the  harbor,  but  would 
he  extremely  valuable  for  the  erection  of  shops  and  other  buildings,  which  might 
otherwise  encroach  upon  the  defensive  lines  of  the  island. 

To  flU  in  this  area  to  a  proper  levebwould  require  a  mean  depth  of  about  five  or 
nx  feet,  and  this  would  require  sixty  or  seventy  thousand  cubic  yards  of  material. 
The  west  side  might  be  filled  entirely  by  cutting  the  bank  down  to  the  level  of  the 
waD,  and  donbtless  a  vast  amount  of  material  might  be  obtained  at  no  expense  that 
is  DOW  dumped  bevond  the  Narrows.  The  amount  of  filling  iu^  and  the  question  of 
obtaining  material  therefor,  are  serious  considerations,  and,  with  others  mentioned 
hflfore,  may  make  certain  changes  in  the  location  of  the  wall  desirable,  or  even  ueces- 
«ry. 

I  have  not  considered  it  necessary  to  connect  the  extremities  of  the  wall  by  the 
coal  and  main  docks  with  the  shore.  These  docks  are  built  of  heavy  crib- work,  and 
would  almost  of  themselves  retain  the  filling  and  exclude  the  water  sufficiently  to 
prevent  all  ontward  wash.    Heavy  planking,  however,  would  make  them  perfectly 


I  would  state,  in  concluding,  that  any  changes  which  may  be  made  in  the  location 
of  the  wall  will  not  greatly  affect  its  length,  and  on  the  basis  of  General  Benham'a 
estimate  $90,000  will  be  the  probable  expense,  though,  as  any  change  would  probably 
tend  to  shorten  the  wall,  this  amount  may  be  taken  as  the  maximum  limit. 
»  Very  respectfuUy,  your  obedient  servant, 

Eugene  Griffin, 
First  Lieutenant  of  Enffineers, 
Assistant  Adjutant-General, 

Headquarters  Military  Division  of  the  AtlantiCf  Governor's  Island, 

[First  indorsement.] 

Headquarters  Military  Division  of  the  Atlantic, 

Governor's  Island,  N,  F.  JI.,  Januarg  30,  1B80. 
Respectfully  forwarded  to  the  Adjutant-General  of  the  Army. 

The  necessity  for  the  early  completion  of  the  sea-wall  around  Governor's  Island, 
with  a  view  not  only  to  the  better  preservation  of  the  island  itself  and  the  health  of 
it»  inhabitants,  but  to  the  general  improvement  of  the  harbor  of  New  York  and  the 
unitary  condition  of  IJew  York  City  and  Brooklyn,  has  been  heretofore  represented 
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by  me  to  higher  authority,  especially  in  my  report  on  the  subject  dated  Augnst  20, 
1878.  The  project  is  also  understood  to  have  received  the  recommendation  of  the 
Engineer  Bureau  of  the  War  Department  and  of  the  Secretary  of  War  to  Congress,  and 
to  nave  had  already  partial  consideration  by  that  body.  The  within  report  of  Pint 
Lieut.  Eugene  Grimn,  Corps  of  Engineers,  with  accompanying  map,  not  only  shows 
the  importance  of  the  subject  in  its  general  aspect,  but  also  sets  it  forth  in  detail,  and 
it  is  commended  to  the  attention  and  consideration  of  higher  authority  in  connection 
with  the  papers  previously  submitted. 

If  any  information  in  addition  to  that  contained  in  the  within  report  and  in  prerioos 
reports  is  d'eemed  necessary,  I  shall  be  glad  to  furnish  it,  if  practicable,  and  trust  that 
the  matter  may  receive  early  consideration. 

W.  S.  Hancock, 
Major 'General^  Cammaft^^, 
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LETTER  FROM  LIEUT,  COL,  Q,  J.  GILLMORE,  CORPS  OF  EXGIXEERS,  TO 
THE  CHIEF  OF  ENGINEERS,  RESPECTING  THE  PRESENT  CONDITION 
OF  OVR  SEA-COAST  DEFENSES,  AND  THE  IMPORTANCE  OF  STRENGTH- 
ENING THEM, 

New  York,  July  15,  1881. 

General  :  My  annaal  report  upon  the  harbor  defenses  in  my  charge, 
occupying  the  Atlantic  sea-board  from  New  York  to  Florida,  is  herewith 
submitted. 

I  am  constrained  by  a  somewhat  intimate  knowledge  of  the  notable 
weakness  of  these  defenses  to  offer  the  following  notes  and  suggestions 
upon  the  problem  of  sea-coast  defense  pi-esented  for  solution  at  the 
present  day. 

AN  UNPROTECTED  SEA-COAST. 

The  published  records  of  our  War  Department  for  the  last  dozen 
years  show  with  great  force  and  clearness  that  we  not  only  x)osse6s  no 
guns  capable  of  making  a  good  defense  against  a  modern  fleet,  but  that 
if  we  had  the  guns  we  have  no  places  in  readiness  to  receive  them  where 
they  could  be  Hfeotively  served  against  armored  vessels  firing  small 
missiles  and  case-shot  at  suitable  ranges. 

In  other  words,  before  we  can  hope  to  repel  the  attacks  of  war  vessels 
of  recent  type,  not  only  will  the  artillery  for  our  forts  have  to  be  pro- 
cured, but  the  forts  themselves  will  need  to  be  built,  or  the  existing 
forts  greatly  modified. 

This  statement  is  so  entirely  true  with  respect  to  the  most  valuable 
of  our  positions  on  the  sea-board,  that  they  may  very  properly  be  re- 
garded as  wholly  destitute  of  protection,  that  which  has  been  provided 
for  them  by  the  stringent  economies  of  Congress  being  of  little,  if  any, 
account. 

It  is  true  that  we  have  on  hand  at  our  forts  and  arsenals  a  number 
of  old  mortars  and  rifled  and  smooth-bore  guns  of  obsolete  models  and 
insufficient  calibers,  and  the  best  of  them  could  soon  be  put  in  readiness 
for  such  doubtful  service  as  they  might  be  able  to  render  in  our  barbette 
batteries,  where  both  guns  and  gunners  are  in  full  view,  exposed  to 
direct  and  curved  fire.  Whether  they  could  be  served  at  all,  even  for 
a  brief  period,  in  these  exposed  x)osition8,  against  vessels  showering 
grape,  canister,  and  case-shot  from  large  guns,  and  leaden  bullets  from 
machine  guns  and  other  rifles,  would  be  a  question  of  the  greatest  im- 
port, were  the  guns  themselves  of  the  requisite  power.  They  are  known, 
however,  to  be  so  entirely  unfit  for  the.  work  they  would  have  to  do  as 
to  render  it  in  great  measure  immaterial  whether  they  could  be  served 
or  not.  It  is  not,  however,  altogether  immaterial,  for  these  small  cali- 
bers would  be  useful  against  wooden  vessels  and  some  of  the  old  thin- 
plated  iron-clads.  They  would  be  of  some  value  in  defending  shallow 
liarbors  accessible  to  vessels  of  light  draught  only,  belonging  to  either 
of  these  two  classes. 
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It  thus  happens,  since  we  have  a  partial  supply  of  small  guns  and  no 
large  ones,  that  we  can  make  a  better  defense  of  our  shallow  and  less 
valuable  harbors  than  we  can  of  those  ha^ing  deep  and  capacious  chan- 
nels of  approach.  New  York,  Newport,  Boston,  and  harbors  of  that 
class  are  practically  defenseless,  while  Charleston,  Savannah,  and  Fer- 
nandina  could  be  made  reasonably  secure  on  a  few  months'  notice. 
Indeed,  our  ability  to  protect  varies  inversely  with  the  importance  of 
the  localities  requiring  protection.  But  when  the  best  has  been  said  in 
our  behalf,  we  must  still  confess. that  our  nletal  is  altogether  too  light, 
that  our  projectiles  would  strike  harmless  against  modem  naval  armor, 
and  that  any  approach  to  an  effective  defense  at  points  where  defense 
is  most  needed  and  most  demanded  would  be  simply  out  of  the  ques- 
tion. We  would  be  wholly  at  the  mercy  of  a  few  armored  or  ironclad 
vessels. 

New  inventions  in  gun-making,  in  armor-clad  ship-building,  and  in 
the  use  of  explosives  in  submarine  warlare,  have  revolutionize,  and  in 
a  large  measure  superseded,  the  former  methods  and  conditions  of  harbor 
defense. 

It  is  an  error  to  suppose  that  the  channels  leading  into  our  most 
valuable  harbors  are  too  shallow  to  admit  a  modem  fleet. 

Depth  of  draught  is  not  a  measure  of  offensive  power,  and  never  can 
be.  The  most  powerful  batteries  are  carried  on  a  moderate  draught  of 
water.  The  English  turret  cruisers  Inflexible,  Agamemnon,  and  AJax, 
armed  with  38-ton  and  81-ton  guns,  throwing  projectiles  of  700  to  1,700 
pounds  weight,  draw  but  25  feet  when  fully  equipped  and  ready  for  sea, 
and  high  naval  authority  asserts  that  armored  cruisers  of  a  very  formid- 
able type,  capable  of  navigating  the  ocean  with  safety  and  dispatch,  can 
be  built  on  a  service  draught  of  23  to  24  feet.  Moreover,  the  practice 
of  naval  construction  at  the  present  time  unmistakably  tends  to  light- 
draught  vessels,  thus  destroying?  that  ]>artial  security  against  armored 
fleets  which  all  our  comparatively  shallow  harbors  were  formerly,  Mid 
very  properly,  thought  to  possess. 

It  seems  improbable  that  many  such  unwieldy  monsters  as  the  4-gan 
turret  ship  Dreadnaught  and  the  12-gun  broadside  ship  Alexandria, 
which,  together,  cost  the  English  Government  over  $5,000,000  exclusive 
of  armament  and  outfit,  will  be  built  in  future. 

Disregarding,  however,  any  additional  danger  to  ourselves  firom  ves- 
sels of  lighter  draught  than  those  now  afloat,  there  are  among  the  pres- 
ent armored  fleets  of  Europe  only  ten  cruisers  drawing  more  than  27 
feet  of  water,  and  only  three  drawing  more  than  28  feet,  while  there 
are  more  than  half  a  hundred  drawing  24  feet  or  less. 

There  are  more  than  a  dozen  fine  harbors  on  our  Atlantic  coast — 
Portland,  Portsmouth,  Boston,  Newport,  and  Hampton  Boads  being 
among  the  number — easily  accessible  to  the  largest  war  vessels  hitherto 
constracted  or  contemplated. 

There  are  more  than  half  a  dozen  other  harbors,  among  which  may  be 
specified  New  Bedford,  New  London,  New  York,  and  Key  West,  into 
which  a  few  of  the  deepest  draught  men-of-war  cannot  enter.  But  there 
is  not  one  of  them  that  does  not  possess  ample  depth  to  pass  half  the 
armored  craisers  of  Great  Britain,  including  vessels  armed  with  the  38- 
ton  and  81-ton  guns :  all  the  German  armoml  vessels  except  one ;  more 
than  two-thirds  .of  those  of  the  Italian  navy ;  all  belonging  to  the  Rus- 
sian navy  except  two;  all  belonging  to  the  Austrian  navy  except  three; 
all  belonging  to  Holland  and  Turkey  without  exception,  and  a  large 
lK)rtion  of  those  belonging  to  the  French  and  Spanish  navies. 

The  aggregate  population  clustered  closely  about  these  twenty  har- 
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bore  for  armored  vessels  is  nearly  3,000,000,  while  the  value  of  public 
and  private  property  exposed  within  easy  and  destructive  range  of  a 
hostile  fleet  cannot  be  far  short  of  $2,000,000,000.  The  losses  that 
might  be  inflicted  upon  these  communities  in  a  few  hours,  in  their  pres- 
ent anprotected  condition,  would  exceed  more  than  tenfold  the  entire 
cost  of  suitable  permanent  defenses  for  the  whole  country. 

No  account  is  here  taken  of  that  incalculable  and  far  greater  injury 
which  woukl  be  entailed  by  even  the  brief  presence  of  a  victorious  hos- 
tile fleet  in  our  waters,  keeping  the  whole  coast  in  alarm,  and  deranging 
and  destroying  the  business  and  industry  of  the  people. 

There  is  yet  another  numerous  class  of  harbors,  with  still  shallower 
channels  of  entrance,  into  which  a  draught  of  22  to  24  feet  can  be  safely 
carried,  many  of  them  being  the  centers  of  extensive  commercial  and 
manufacturing  interests,  which  are  exposed  to  the  attacks  of  the  lighter 
draught  iron-clad  cruisers. 

It  appears,  therefore,  that  our  entire  Atlantic  and  Gulf  coasts  from 
Maine  to  Texas,  a  distance  of  more  than  3,000  miles,  is  peculiarly  at  the 
mercy  of  a  hostile  naval  power,  and  that  our  largest  centers  of  popu- 
latioD,  commerce,  and  manufactures,  where  the  greatest  values  are  ac- 
camulated,  and  hence  where  the  greatest  temptations  are  offered  and 
the  greatest  injury  could  be  inflicted  in  the  briefest  interval  of  time,  are 
within  easy  reach  of  the  most  destructive  engines  of  war  bom  of  mod- 
era  invention  and  science.  The  condition  of  the  Pacific  coast  is  equally 
defenseless. 

The  early  completion  of  suitable  harbor  defenses  would,  therefore, 
seem  to  be  an  object  of  pressing  importance.  ^^  Peace  is  the  dream  of 
philosophers,  but  war  is  the  history  of  man."  National  weakness  and 
national  danger  are  interchangeable  terms.  Indeed,  immunity  from  in- 
snlt,  whether  among  nations  or  among  men,  is  largely  determined  by 
the  ability  to  resent  and  avenge  it. 

The  harbor  defenses  should  be  not  only  suitable  with  respect  to  effi- 
ciency, but  reasonable  with  respect  to  cost.  And  they  should,  as  far  as 
possible,  anticipate  improved  means  of  attack,  and  be  susceptible  of 
ready  and  inexpensive  adaptation  to  them,  to  the  end  that  costly  prep- 
arations of  every  kind,  whether  afloat  or  ashore,  that  may  now  be  deemed 
ample  and  appropriate,  may  not  at  an  early  day  have  to  be  laid  aside  as 
worthless  or  inadequate. 

It  is  presumed  that  no  one  will  doubt  the  wisdom  of  affording  protec- 
tion to  the  great  interests  thus  placed  in  jeopardy.  The  question  is, 
what  method  of  protection  shall  be  adopted  f 

CHIBACTER  OF  THE  ATTACK — REQUIREMENTS  OF  A  GOOD  DEFENSE. 

The  attack  would  be  made  by  a  fleet  of  armored  and  other  steamers, 
aimed  with  heavy  guns,  and  equipped  with  offensive  torpedoes  ana 
rams,  the  main  object  being  to  destroy  our  naval  establishments,  our 
cities  and  large  towns,  or  to  levy  contributions  upon  them,  and,  in  spe- 
cial cases,  as  subsidiary  thereto,  to  effect  temporary  lodgments  in  one  or 
more  good  harbors,  and  maintain  them  by  naval  superiority  during  the 
war  as  a  basis  for  predatory  naval  expeditions. 

The  elements  of  national  defense  constituting  a  connected  system  are 
(1)  a  regular  army  and  militia  5  (2)  permanent  fortifications  equipped 
for C4)nductiug  submarine  war;  (3)  a  navy  similarly  equipped. 

Each  of  these  co-ordinate  powers  is  capable  of  making,  and  may  be 
relied  upon  to  make,  a  perfect  defense  within  its  appropriate  sphere. 
26  E 
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Beyond  that  si)bere,  being  either  impracticable  or  inefficient,  it  would 
be  comparatively  worthless. 

The  requirements  of  a  good  defense  are  determined  by  the  character 
and  magnitude  of  the  attack.  This  is  especially  the  case  in  artillery  com- 
bats between  shore  batteries  and  fleets,  or  between  fleets  only.  If  an 
enemy  brings  heavy  cannon  against  us,  we  must  protect  our  guns  from 
heavy  shot,  or  they  will  soon  be  destroyed.  And  if  his  vessels  also  carry 
thick  defensive  armor,  we  are  forped  to  use  heavy  projectiles  against  it 
or  our  defense  is  worthless,  for  where  a  large  gun  is  needed  to  dehver 
a  crushing  blow,  no  possible  accumulations  of  smaller  guns  will  answer 
instead.  Cumulative  force  implies  unity  of  mass  and  impact.  A  thou- 
sand pounds  of  grapeshot,  even  if  fired  as  one  volley,  can  be  stopped  by 
a  1-inch  steel  plate,  but  if  sent  as  a  single  bolt  it  will  shatter  the  best 
12-inch  armor. 

Having  the  heavy  guns  so  mounted  as  to  be  suitably  protected  from 
destruction  by  the  enemy's  fire,  let  us  add  another  condition,  that  those 
guns  shall  have  lime  to  do  their  proper  work,  that  is,  that  the  hostile 
fleet  cannot  run  past  them  without,  stopping,  but  will  be  arrested  by 
torpedoes  or  some  other  channel  obstruction,  and  we  have  the  whole 
theory  and  practice  of  modern  harbor  defense  by  fortifications  and  their 
accessories. 

The  remarks  which  follow  are  intended  to  show  not  only  that  this 
method  of  defense,  supplemented  in  certain  cases  and  at  important  IocaU- 
ties  by  auxiliary  naval  power,  is  wholly  trustworthy  and  practicable  as 
well  as  comparatively  inexpensive,  but  that  no  other  method  or  system 
satisfies  these  conditions,  or  any  one  of  them.  Certain  popular  fallacies 
have  found  expression  in  a  few  of  the  public  prints,  and  to  some  extent 
even  upon  the  floors  of  Congress,  which  will  be  referred  to  in  this  discus- 
sion. For  example,  some  would  put  their  entire  trust  in  an  army,  the 
militia  of  the  country,  against  every  kind  of  aggression;  others  regard 
an  iron-clad  navy  as  the  only  sure  and  safe  defense;  others  still  would 
place  their  whole  dependence  upon  torpedoes  in  some  form  or  another, 
and  there  are  those  who  assert  that  nothing  but  hastily  constructed 
earth-works  are  needed  to  repel  a  naval  assault,  maintaining  that  our 
late  civil  war  settled  the  fact  that  these  are  better  than  fortifications  of 
iron  and  stone. 

These  several  points  will  be  briefly  discussed  in  their  proper  connection. 

FUNCTIONS  OF   THE  REGULAR  ARMY  AND  MILITIA. 

It  seems  quite  unnecessary  to  state  that  no  army,  as  such,  no  matter  how 
well  equipped  it  may  be  for  active  operations  in  the  field,  can  take  any 
part  in  repelling  a  naval  attack,  or  exercise  any  influence  on  the  issue 
thereof,  because  destitute  of  heavy  artillery  and  the  means  of  conduct- 
ing submarine  war,  two  recjuisite  factors  in  such  a  contest.  Its  presence 
might,  and  doubtless  would,  swell  the  list  of  casualties,  as  would  that  of 
any  other  mass  of  interested  but  idle  spectators  of  a  conflict  from  which 
they  were  excluded,  but  no  result  useful  to  the  defense  could  ensue 
therefrom. 

If  the  enemy,  however,  attempted  or  succeeded  in  making  a  landing 
upon  our  coast,  with  a  view  of  marching  across  any  portion  of  the  coun- 
try, the  duty  of  defense  would  fall  upon  the  Army  and  Militia,  and  could 
be  left  there  with  entire  confidence.  We  need  not  ask  for  a  better  guar- 
antee of  safety  than  the  cu-cumstance  which  gives  opportunity  for  the 
enterprise,  courage,  and  patriotism  of  our  people  to  display  themselves. 
Such  a  contingency  is  specially  contemplated  in  our  system,  whidi,  by 
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providing  local  defense  for  channels  of  approach  to  important  points, 
compels  an  enemy,  as  a  condition  of  saccess,  either  to  land  beyond  the 
reach  of  those  defenses,  or  to  attack  them  by  his  fleet.  In  the  former 
case  his  forces  would  be  confronted  by  the  Army:  in  the  latter,  an  army 
coald  make  no  resistance.  The  question  is,  in  what'way  can  resistance 
to  a  hostile  fleet  be  best  offered. 

A  good  defense  against  a  modern  fleet  requires  a  suitable  array  of 
heavy  artillery,  rams,  and  torpedoes,  and  trained  men  to  manage  and 
use  them. 

How  shall  this  array  be  made  most  eftective? 

Shall  the  artillery  be  operated  from  forts  or  from  vessels  of  war!  If 
from  forts,  what  shall  be  their  character  and  strength?  If  from  vessels 
of  war,  shall  these  constitute  our  main  reliance,  or  be  only  one  of  the 
auxiliaries  to  a  chief  defense  by  forts! 

►  As  the  answers  to  these  questions  contain  the  gist  of  the  whole  subject, 
they  will  bear  some  enlargement. 

DEFENSE  BY  A  HABBOR  FLEET  ALONE. 

The  idea  that  a  navy,  especially  an  "iron-clad  navy,''  can  furnish  a 
sure  defense,  although  both  attractive  and  popular,  finds  no  practical 
application  among  naval  powers.  Its  soundness  as  a  theory  is  freely 
admitted,  because  a  harbor  fleet,  if  as  powerful  as  the  enemy's,  would 
be  expected  to  make,  and  no  doubt  would  make,  a  good  defence.  Every 
one  at  all  familiar  with  the  achievements  of  our  Navy  will  cheerfully 
concede  th&t  \H)mt.  But,  at  the  very  best,  in  that  case  our  chances  of 
victory  would  be  only  equal  to  those  of  the  enemy,  while  the  risks  taken 
and  the  consequences  to  ensue  from  failure  would  be  greatly  unequal  5 
for  while  the  enemy  could  lose  nothing  but  his  fleetj  we  would  lose  not 
only  our  fleet,  but  those  much  more  valuable  possessions  which  the  fleet 
wa«  designed  to  protect.  Where  interests  of  great  magnitude  are  at 
stake,  ordinary  prudence  requires  that  as  little  as  possible  should  be 
left  to  the  caprices  of  chance.  A  safe  and  perfect  defense  of  this  kind 
implies,  therefore,  a  harbor  fleet  somewhat  more  powerful  than  that  of 
the  enemy.  It  implies,  also,  that  each  point  deemed  worthy  of  protec- 
tion, large  and  small  alike,  shall  have  a  fleet  as  powerful  as  that  required 
for  the  most  important  localities.  Otherwise,  lacking  strength  at  all 
pomts  except  a  few,  our  smaller  navies,  and  the  objects  to  whose  defense 
they  had  been  assigned,  would  be  destroyed  in  detail.  And  finally,  after 
having  accomplished  this  work  at  his  own  time  and  pleasure,  the  enemy 
might,  when  confronted  by  an  equal  or  superior  force  at  our  strongest 
positions,  decline  battle  altogether,  withdraw  from  our  coast,  and  direct 
his  efforts  against  our  commerce  upon  the  high  seas,  a  commerce  left 
entirely  at  lus  mercy  by  the  i)oliey  which  keeps  the  Navy  in  port  for 
home  defense.  The  enemy  having  left  his  own  ports  well  defended  by 
fortifications — a  condition  substantially  true  of  all  great  maritime  pow- 
ers except  the  United  States — would  be  free  to  adopt  this  course. 

If  it  1>B  contended  that  a  proper  naval  defense  can  be  made  by  seek- 
ing the  enemy  upon  the  ocean,  or  by  shutting  him  up  in  his  own  ports, 
.  thus  leaving  our  coast  entirely  defenseless — without  either  forts  or  ves- 
sels of  war — the  answer  is  that  such  an  assumption  is  not  only  at  vari- 
ance with  all  the  lessons  of  history,  but  is  in  itself  intrinsically  illogical 
and  weak.  The  power  to  escape  from  or  evade  an  enemy  upon  the  high 
was  or  break  through  a  blockade,  never  very  difficult  of  achievement, 
especially  at  night,  even  in  the  old  time  of  sailing  vessels,  has  been 
leered  comparatively  easy  and  certain  by  the  introduction  of  steam. 
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The  chances  of  success,  indeed,  are  in  a  direct  ratio  witii  the  speed  at- 
taina'ble,  even  admitting  the  speed  of  both  parties  to  be  the  same,  for 
the  advantage  in  all  such  endeavors  belongs  to  the  party  which  takes 
the  initiative.  The  history  of  ocean  conflicts  and  cruises,  of  blockade- 
running  and  privateering,  bears  ample  affirmative  testimony  on  this 
point. 

Moreover,  under  this  method  of  defense,  the  weight  of  advantages 
would  be  with  the  enemy,  and  the  weight  of  risks  with  us.  Being 
equipped  and  embarked  for  a  naval  attack  upon  our  coast,  he  could 
scarcely  wish  to  encounter  our  fleet,  constituting  the  only  defense  of 
that  coast,  under  circumstances  of  orighter  promise  to  himself  than 
those  oflering  upon  the  broad  ocean,  for  he  could  then  either  engage  us 
in  battle,  or  withdraw  under  cover  of  night;  and  should  he  elect  to 
withdraw,  which  would  be  the  prudent  course  if  inferior  to  us  in  strength, 
he  could,  at  his  option,  or  as  might  suit  his  purpose  best,  either  retire 
under  cover  of  his  own  fortified  ports,  or  pursue  and  destroy  our  com- 
merce on  the  high  seas,  or  make  a  sudden  descent  upon  our  unprotected 
coast.  Should  he  adopt  the  last-named  course,  he  could  even  venture 
for  this  purpose  to  subdivide  his  fleet  into  small  detachments,  being 
certain  of  success  at  all  points,  because  certain  of  finding  our  harbors  un- 
protected by  fortifications  and  our  fleets  absent  upon  the  broad  sea. 

It  would  seem,  therefore,  that  a  cruising  force,  even  if  much  more 
powerful  than  the  enemy's,  cannot  be  wisely  relied  upon  for  the  defense 
of  an  extended  sea-board. 

These  views  are  neither  new  nor  novel.  They  are,  moreover,  believed 
to  represent  the  matured  judgment  of  the  highest  military  and  naval 
authorities,  as  they  unquestionably  do  the  practice  of  the  great  mari- 
time powers  of  Europe,  as  embodied  in  their  methods  of  sea-coast  defense. 

If  they  be  substantially  correct,  as  stated,  a  secure  defense  by  naval 
means,  although  entirely  practicable,  requires  not  only  that  the  Navy 
shall  be  permanently  retained  upon  our  coast,  and  within  our  harbors* 
^  but  that  its  power  at  each  point  deemed  worthy  of  protection  shall 
*  somewhat  exceed  that  of  the  single  fleet  which  the  enemy  can  bring 
against  us.  Not  knowing  where  the  enemy  intends  to  strike,  it  would  be 
necessary  to  be  prepared  for  him  at  all  i)oints.  If  twelve  armored  ves- 
sels, properly  equipped  with  torpedoes,  be  assumed  aa  the  limit  of  his 
offensive  power,  we  must  maintain  more  than  a  score  of  fleets,  each 
more  powerful  than  the  enemy's  twelve  vessels,  in  order  to  defend  even 
a  ffew  of  our  most  valuable  localities,  and  prevent  their  destruction  or 
capture.  .And  even  upon  this  broad  and  costly  basis,  nearly  one-half 
of  our  harbors  for  armored  vessels  and  more  than  one-half  of  our  entire 
Atlantic  and  Gulf  coasts  would  be  left  entirely  defenseless. 

No  estimate  of  the  cost  of  such  a  method  of  defense  will  be  made. 
Some  idea  of  it  may  be  gained  from  the  fact  that  the  single  attacking 
fleet,  if  composed  of  the  twelve  British  armed  cruisers,  drawing  26  feet 
and  less,  wiU  have  originally  cost  about  $18,000,000  for  hulls  and  ma- 
chinery alone,  exclusive  of  armament  and  outfit.  ( See  Keport  of  Chief 
Engineer  J.  W.  King.  U.  S.  N.) 

Armored  vessels  of  approved  types  cost  nearly  half  a  million  of  dol- 
lars per  gun,  while  the  same  gun  can  be  mounted  on  shore  behind  shot- 
proof  shields,  or  iron  scarps,  for  about  one-eighth  that  sum. 

The  great  first  cost  of  vessels  of  war,  their  perishable  nature,  and  the 
growing  expense  of  preservation,  repairs,  and  renewals,  exclude  a  de- 
fuse by  naval  means  from  more  than  a  moment's  consideration,  except 
for  those  points — fortunately  of  rare  occurrence — where  adequate  pro- 
tection cannot  be  obtained  by  the  cheaper  method.    Notwithstanding 
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its  excessive  cost,  however,  it  is  necessary  to  resort  to  this  method  of 
defense  where  the  channels  of  approach  to  bays,  sounds,  and  other 
partially  land-locked  waters  are  too  wide  to  be  effectively  covered  by 
land  batteries,  if  we  would  withhold  these  waters  from  use  and  occu- 
pation by  the  enemy.  Long  Island  Sound  and  Delaware  and  Chesa- 
peake Bays  would  have  to  be  relinquished  to  a  naval  adversary  unless 
held  by  naval  means.  Fortifications  at  suitable  points,  however,  even 
in  these  isolated  cases,  are  necessary  auxiliaries  to  the  defense  by  a 
fleet,  in  aftbnling  safe  places  of  refuge  for  our  mercantile  marine,  and 
points  of  rendezvous  for  our  vessels  of  war  before  taking  the  offensive, 
or  in  case  of  disaster  or  defeat.  But,  in  nearly  every  case,  the  channels 
leading  to  good  harbors,  to  cities,  large  towns,  and  important  establish- 
ments are  suflSciently  restricted  in  width  to  be  eftectivMy  defended  by 
shore  batteries  and  their  accessories. 

Therefore,  the  important  question  is.  can  our  main  reliance  against 
a  naval  attack  be  upon  permanent  fortincations  aided  by  torpedoes  f 

DEFENSE  BY  FORTIFICATIONS  AND  THEIR  ACCESSORIES. 

Onr  existing  sea-coast  fortifications  are  an  enlargement  or  outgrowth 
of  the  system  begun  soon  after  the  war  of  1812-'14.  Although  they 
have  encountered,  from  time  to  time,  some  positive  opposition  and  much 
nonprofessional  skepticism,  ba«ed  upon  their  assumed  or  suspected  in- 
efficiency, or  suggested  by  sentiments  of  rivalry,  and  have,  on  some 
occasions,  been  the  subject  of  anxious  inquiries  on  the  part  of  the  na- 
tional Congress,  their  advocates  have  always  been  able  to  demonstrate 
the  substantial  advantages  of  the  system,  and  vindicate  the  wisdom 
which  inspired  its  adoption. 

Their  principal  object,  during  the  *first  quarter  of  ther  present  cen- 
tnrj',  was  to  close  our  harbors  against  a  hostile  fleet  of  wooden  sailing 
rei^els,  largely  at  the  mercy  of  winds  and  currents. 

In  the  event  of  attack,  the  contest  would  partake  somewhat  of  the 
nature  of  an  artillery  duel  between  the  comparatively  small  guns  of 
that  period,  arranged  on  the  one  side  behind  bulwarks'  of  oak,  and  on 
the  other  behind  walls  of  stone  or  brick.  The  odds  were,  therefore, 
greatly  in  favor  of  the  latter,  especially  after  shell  guns  and  hot  solid  shot 
«une  into  use.  One  gun  on  shore  was  found  to  l>e  a  match  for  several 
gnns  afloat.  At  all  imi>ortant  points  the  guns  were  mounted  in  masonry 
casemates ;  in  some  eases  in  tiers,  one  above  the  other,  and  the  gunners 
were  protected  from  grape,  canister,  and  leaden  bullets  by  iron  shutters 
hang  in  the  embrasures.  Booms  and  rafts  for  obstructing  the  channels 
were  recognized  as  desirable  accessories,  to  be  adopted  in  special  cases. 

Although  that  system,  in  respect  to  the  kinds  and  calibers  of  the  ar- 
tillery- employed  and  the  devices  adopted  for  protecting  guns  and  gun- 
ners, is  now  in  great  measure  obsolete,  and  is,  moreover,  not  especially 
the  subject  of  the  present  discussion,  it  is  pro])er  to  state  that  down  to 
the  period  immediately  preceiling  the  outbreak  of  the  civil  war,  it  sup- 
plied an  the  element^,  and  satisfied  all  the  requirements  of  a  perfect  • 
defense.  Wherever  the  works  had  been  completed,  or  substantially 
80,  they  surpassed  anything  existing  in  Europe  in  the  security  which 
they  afforded. 

The  adaptation  of  steam-power  to  the  propulsion  of  vessels-of-war  in 
the  great  speed,  thorough  control  of  movement,  and  independence  of 
^ind  and  current  which  it  gave  to  the  attaek,  whereby  it  became  pos- 
sible to  pass  through  and  get  beyond  the  fire  of  the  shore  batteries  in 
»  comparatively  brief  space  of  time,  seemed  to  place  the  defense  at  a 
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disadvantage.  But  it  was  thought  that  the  former  preponderance  would 
be  fully  restored  by  increasing  the  number  of  guns  on  shore^  and  by 
timber  rafts  and  other  floating  obstructions,  designed  to  be  stretched 
and  anchored  in  one  or  more  flexible  lines  across  the  channel,  and  i>os- 
sessing  suflScient  weight,  inertia,  and  strength  of  parts  to  resist  theim- 
pact  of  the  largest  men-of-war.  In  extreme  cases,  the  channel  would 
be  temporarily  destroyed  by  sunken  obstructions,  such  as  wrecks,  hulks, 
piles,  cribs,  &c.,  so  as  to  be  useless  to  both  friend  and  foe. 

Armor-plated  vessels,  which  could  with  impunity  remain  under  fire 
long  enough  to  remove  such  obstnictions,  came  next,  and  the  superior- 
ity of  the  defense  was  again  placed  in  jeopardy.  But  guns  were  soon 
made  strong  enough  and  large  enough  to  destroy  this  armor.  The 
iron  plating  was  then  made  thicker  only  to  be  again  destroyed  by  still 
larger  guns ;  and  thus  the  conflict,  more  experimental  than  hostile,  be- 
tween armor  plating  and  armament  went  on  until  now  the  most  power- 
ful vessels  are  plated  with  14,  16, 18,  and  24  inches  of  metal,  and  rifled 
guns  throw  projectiles  weighing  from  700  to  1,700  pounds,  with  a  muz- 
zle velocity  of  1,G00  to  1,800  feet  per  second,  and  an  energy  ranging 
from  10,000  to  30,000  foot-tons.  The  100-ton  guns,  of  17-inch  bore, 
manufactured  for  the  Italian  navy  by  Sir  William  Armstrong,  overtop 
even  those  high  figures.  Their  projectiles,  weighing  2,000  pounds,  are 
thrown  with  a  velocity  of  1,500  feet  per  second,  and  an  energy  of  33,000 
foot- tons. 

The  guns  undoubtedly  have  the  advantage  in  this  rivalry,  for  while 
there  is  a  practical  limit — possibly  already  reached — to  the  weight  of 
armor  which  a  vessel  can  safely  carry  over  her  vital  parts,  there  are  no 
indications  of  near  approach  to  a  limit  in  the  weight  of  projectiles 
which  can  be  thrown  at  a  high  velocity. 

Torpedoes  as  accessories. — Simultaneously  with  the  growth  of  the 
armored  type  of  men-of-war,  submarine  torpedoes  have  come  into  use, 
designed  to  assault  ships  from  beneath,  and  thus  neutralize  the  mlvan- 
tages  of  invulnerability  claimed  for  ships'  armor,  which  at  best  can  ex- 
tend only  a  few  feet  below  the  water  line. 

It  is  not  deemed  necessary  to  describe  here  the  several  varieties 
embraced  in  the  two  great  classes  or  typen  into  which  torx>edoes  are 
divided,  viz,  the  offensive^  or  moving  torpedoes,  and  those  which  are 
defensive^  or  stationary.  All  kinds  of  offensive  torpe<loes  are  appropri- 
ate aids  on  either  side  in  a  conflict  between  naval  forces.  Both  offensive 
and  defensive  torpedoes  are  suitable  auxiliaries  to  defense  by  fortifica- 
tions. The  defensive  torpedo  is  peculiarly  adapted  to  such  a  puri>o8e, 
and  cannot  be  efliciently  managed  from  vessels  of  war. 

Being  entirely  harmless  against  shore  batteries  and  very  destructive 
against  ships,  torpedoes  have  given  a  great  accession  of  power  to  a 
defense  by  fortifications,  and  none  whatever  to  a  naval  attack  upon 
them.  They  are  weapons  that  can  be  used  against  ships  of  war,  but 
not  against  forts.  Hence,  the  admitted  preponderance  of  a  defense  by 
shore  batteries  during  the  age  of  wooden  sailing  vessels,  supposed  to 
have  been  partially  lost  by  the  introduction  of  armored  steamers,  has 
been  more  than  restored.  Fortifications  have  gained  a  new  and  power- 
ful auxiliary.    The  hostile  fleet  has  relatively  gained  nothing. 

Again,  a^naval  defense  receives  no  strength  from  the  use  of  torpedoes 
not  equally  shared  by  the  attacking  fleet,  inasmuch  as  both  parties 
would  provide  themselves  with  this  new  arm,  so  that  the  former  sui>e- 
riority  of  a  defense  by  fortifications,  as  compared  with  one  by  naval 
means,  has  not  been  disturbed,  or  if  disturbed  at  all,  has  been  rather 
increased  than  diminished. 
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It  is  a  popular  error,  supported  by  no  experience  or  authority,  either 
military  or  naval,  which  assumes  that  a  defense  by  channel  torpedoes, 
however  perfect  in  itself,  can  stand  alone.  To  be  of  any  use  the  torpe- 
does must  be  protected  from  removal  by  the  enemy,  the  best  and  cheapest 
protection  yet  devised  being  shore  batteries  of  heavy  guns.  Otherwise 
they  are  a  harmless,  and  therefore  a  worthless,  obstruction.  Fortifica- 
doos  and  channel  torpedoes  mutually  supplement  and  support  each 
other.  If  the  torpedoes  be  omitted  an  armored  fleet  can  run  by  the 
forts  without  stopping,  and  perhaps  without  suffering  material  injury. 
If  the  forts  be  omitted  the  enemy  could  stop  and  remove  the  torpedoes 
at  his  leisure  and  then  pass  on.  The  experience  of  our  civil  war,  and 
of  the  BussoTurkish  war,  furnished  ample  testimony  to  the  fact  that 
torpedoes  which  can  be  approached  by  the  enemy  unmolested,  afford 
no  defense  to  a  channel  and  cause  but  a  trifling  delay  to  the  passage  of 
a  hostile  fleet. 

Defense  by  open  batteries  or  earthtcorJcs. — It  is  not  only  admitted,  but 
claimed  by  military  engineers,  that  casemated  forts  built  of  stone  or 
brick  after  the  old  types,  do  not  satisfy  the  conditions  of  a  good  defense 
against  an  armoredfleet  carrying  heavy  guns,  for  the  simple  reason  that 
the  scarp  wall,  which  should  protect  the  guns  and  gunners,  cannot  with- 
stand the  shocks  of  heavy  projectiles.  The  wall  around  the  embrasure 
would,  with  few  exceptions,  be  pierced  through  and  through  by  a  shot 
from  a  large  rifle.  The  oovious  remedy  for  this  weakness — the  one 
universally  adopted  in  modem  practice — is  to  strengthen  the  walls  with 
metal  shields  or  armor  plating,  rather  than  discard  all  protection  what- 
ever by  resorting  to  open  batteries  or  earthworks,  in  which  both  guns 
and  gunners  are  exposed  to  full  view.  Indeed  in  these  open  batteries, 
unless  exceptional  circumstances  favor  their  being  scattered  in  single 
guns  over  a  long  line,  it  might  not  be  possible  to  serve  the  guns  at  all, 
even  for  a  brief  period,  against  armore(l  ships  showering  grape  and  can- 
ister.from  large  guns  and  leaden  bullets  from  machine-guns  and  other 
rifles.  The  protection  of  the  cannoneers  at  their  pieces  is  certainly  a  con- 
sideration of  the  highest  moment.  It  is  indeed  an  essential  considera- 
tion. Even  in  our  casemated  works  a  leading  object^has  been  to  give 
the  least  possible  room  for  the  entrance  of  missiles.  In  those  last  built, 
the  embrasures,  though  smaller  than  ever  before,  were  supplied  with  iron 
ahntters  to  stop  grape,  canister,  and  rifle  bullets.  General  Totten,  late 
Chief  of  Engineers,  deemed  this  precaution  necessary  in  order  that  the 
cannoneers,  even  in  casemates,  might  be  able  to  stand  to,  their  guns. 

The  lessons  of  our  civil  war,  and  of  all  modern  wars,  so  far  as  justify- 
ing a  recourse  to  earthworks  for  channel  defense,  all  point  the  other  way. 
At  Port  Royal  our  fleet,  although  composed  of  wooden  vessels  only, 
drove  the  garrisons  precipitately  from  their  works  on  both  sides  of  the 
harbor.  In  the  operatibns  before  Charleston  it  was  no  uncommon  sight 
to  see  the  "  New  Ironsides''  alone  silence  the  fire  of  Fort  Wagner  (a  very 
strong  earthwork),  so  that  the  work  in  the  trenches  could  proceed  un- 
molested; and  on  our  western  waters  "running'' a  battery  or  '*  silencing'' 
a  battery  by  such  a  shower  of  small  missiles  as  would  drive  the  cannon- 
eers from  their  pieces  became  almost  every -day  occurrences,  the  impor- 
tant question  in  such  cases  being  whether  the  channel  itself  was  free 
from  obstruction. 

A  depressing  carriage. — What  is  imperatively  demanded,  besides  large 
guns,  to  render  these  barbette  batteries  effective  against  a  modem  fleet, 
is  additional  protection  to  gun  and  gunners;  such  protection,  at  least,  as 
would  be  afforded  by  a  depressing  or  counterpoise  carriage,  automatic- 
^y  arranged  to  drop  the  gun  behind  the  parapet  at  the  moment  of  each 
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discharge  and  carry  it  up  again  into  battery  when  loaded  and  ready  for 
firing.  It  should  if  practicable  do  even  more  than  this.  We  need  the 
best  depressing  system  that  can  be  devised,  and  with  the  best,  our  bar- 
bette batteries  will  still  be  vastly  inferior  to casemated  works  in  secnrity 
to  guns  and  gunners,  and  in  the  defensive  power  which  that  security 
necessarily  confers.  With  a  suitable  gun  and  a  depressing  carriage, 
provided  with  a  grape  or  canister  proof  shield,  or  some  equivalent  device 
to  protect  the  gunner  just  before  firing,  all  of  our  open  batteries  would 
be  rendered  reasonably  eflicieut.  In  their  present  condition  they  are  of 
little  value.  Attention  has  been  directed  more  or  less  to  this  subjectfor 
several  years  past,  and  some  ingenious  and  valuable  me^ods  for  secur- 
ing the  object  in  view  have  been  devised. 

Drawings  and  brief  descriptions  of  two  depressing  gun-carnages  of 
comparatively  recent  origin  are  appended  hereto,  viz,  those  of  Lieu- 
tenant-Colonel Buffington,  of  the  Ordnance  Department,  United  States 
Army,  and  Maj.  W.  R.  King,  of  the  Corps  of  Engineers,  United  States 
Army.  The  King  carriage,  carrying  a  20-inch  Rodman  (25  tons)  gun,  was 
severely  tested  with  satisfoctory  results  several  years  ago,  under  the  direc- 
tion of  a  board  of  oflftcers.  The  BuflSngton  carriage  has  not  been  sub- 
jected to  trial. 

There  are  other  inventors  in  the  same  direction.  For  information  on 
this  subject,  attention  is  invited  to  a  report  made  by  Maj.  W.  R.  King, 
Cori>s  of  Engineers,  to  the  Chief  of  Engineers,  June  22,  1869. 

It  is  presumed  that  a  very  near  approach  to  perfection  is  not  claimed 
for  either  the  King  or  the  Buffington  carriage.  At  their  best  they  do 
no  more  than  lower  the  gun  at  the  moment  of  discharge,  and  raise  it 
again  for  tiring.  This  is  excellent  as  far  as  it  goes,  bui  still  leaves  a 
great  deal  of  heavy  worlt  to  the  slow  and  uncertain  process  of  manual 
labor. 

The  perfect  carriage  will  perhaps  be  operated  by  hydraulic  power 
stored  up  by  the  force  of  the  recoil,  and  utilized  not  only  for  carrying 
the  gun  up  into  battery,  but  for  loading,  elevating,  and  depressing  it, ' 
and  for  traversing  or  changing  the  direction  of  fire.  Or,  what  may  be 
still  better,  all  tlfe  guns  in  a  fort  or  battery  will  be  mechanically  maneu- 
vered from  a*  central  accumulator  or  reservoir  of  power.  When  this 
point  is  gained  a  couple  of  men  to  each  gun  will  suffice,  and  a  single 
company  of  artillery  will  supply  enough  cannoneers  for  a  large  work. 

Inasmuch  as  our  harbor  defenses  are  largely  composed  of  oi)en  bat- 
teries, liable  in  their  present  condition  to  be  overpowered  and  rendered 
practically  useless  by  the  fire  of  a  few  modem  vessels  of  war,  any  change 
which  j>romises  to  add  very  greatly  to  their  efficiency,  especially  a  com- 
paratively inexpensive  change,  like  that  under  consideration,  is  worthy 
of  prompt  and  careful  attention. 

A  PERFECT   DEFENSE. 

A  perfect  defense  by  fortifications  and  channel  torpedoes  requires, 
(1)  that  the  batteries  be  armed  with  suitable  artillery — guns  of  such 
construction  and  calibers  that  their  i>rojectiles  will  pierce  the  sides  of 
any  vessels  that  can  be  brought  to  the  attack — and  large  mortars  to 
assault  their  decks ;  (2)  that  the  cannoneers  be  protected  to  such  degree 
that  they  can  serve  their  pieces  even  under  a  storm  of  small  missiles, 
and  (3)  that  the  auxiliary  defense  by  stationary  torpedoes  be  of  such 
magnitude  that  no  fleet  can  attempt  to  run  the  gauntlet  through  them, 
without  incurring  the  most  imminent  risk  of  destruction. 

A  defense  of  this  potential  character — ^a  defense  designed  quite  as 
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much  to  prevent  an  attack  a^  to  defeat  it — will  possess  such  strength 
that  an  enemy  confronting  it,  and  compelled  to  elect  whether  he  will  nm 
down  the  channel  torpedoes,  or  stop  under  fire  to  remove  them,  will  pru- 
dently elect  to  do  neither.  MiliUiry  engineers  deem  it  entirely  practi- 
cable at  moderate  cost  to  confer  this  character  uiK)n  our  sea-coast  de- 
fenses. They  are,  indeed,  a  most  powerful  conservator  of  the  national 
peace  and  safety.  Their  true  office  is  to  avert  war.  They  are  the  guar- 
dians if  not  the  champions  of  the  public  good,  and  of  the  lives  and  sub- 
gtauee  of  the  people,  costing  but  a  trifle  for  maintenance  and  repairs, 
drawing  no  citizens  from  the  useful  industries  of  the  country  in  time  of 
peace,  and  but  few  in  time  of  war,  and  incapable  of  exerting  any  influ- 
ence dangerous  to  the  liberties  of  the  people. 

WTiether  the  guns  shall  be  few  or  many,  larg^  or  small,  whether  they 
shall  be  placed  in  oi>en  batteries  behind  earthen  parapets,  or  in  shot-proof 
casemates,  l>ehind  stone  walls  or  metal  shields,  or  mounted  within  tur- 
rets; and  whether  the  works  on  the  land  side  shall  be  made  capable  of 
KQ^taining a  siege  or  only  of  repelling  a  coupdemain^  are  questions  to 
be  determined  by  the  width,  depth,  and  other  hydrographic  features  of 
the  channel ;  the  character,  altitude,  and  extent  of  the  sites  for  batter- 
ies; their  distance  in  point  of  time  from  needed  succor,  and  the  impor- 
tance of  the  place  to  be  defended. 

If  it  be  true  that  no  antagonist  can  wisely  place  his  chief  reliance 
upon  a  single  weapon,  liable  at  any  moment  to  be  destroyed  by  his  adver- 
sary in  the  heat  and  chances  of  conflict,  it  is  equally  true  that  he  should 
not  mainly  depend  upon  a  weapon  which  can  be  as  readily  procured 
and  as  skillfully  used  by  his  adversary  as  by  himself.  Destructive 
energy  of  the  same  denomination  is  neutralized  when  shared  by  oppos- 
injr  hands.  Fleet  arrayed  against  fleet  leaves  too  much  to  risk  and 
accident,  with  by  far  the  greater  stake  on  the  side  of  those  protecting 
their  homes.  These  maxims  exclude  a  defense  by  naval  means  wher- 
ever shore  batteries  are  applicable,  and  point  to  the  necessity  of  depend- 
ing mainly  upon  those  agencies,  exclusively  our  own,  which  are  always 
able  to  keep  the  enemy's  fleet  at  a  disadvantage,  to  wit,  j>ermanent  forts 
which  he  cannot  bring  with  him,  and  channel  torpedoes  which  he  can- 
not employ. 

It  48  believed  that  the  most  zealous  advocates  of  a  naval  defense  will 
accept  this  view  of  its  practical  and  useful  limits. 

The  security  of  important  positions  should  not,  however,  be  entirely 
dependent  upon  any  one  species  of  protection.  Among  the  accessories 
that  might  be  of  great  value,  are  torpedo  boats  and  armored  floating 
batteries,  capable  of  being  quickly  maneuvered,  and  possesssing  ram- 
ming properties,  light  draught,  and  great  speed.  A  few  of  these  occupy- 
ing the  shoal  waters  on  either  side  the  main  channel  of  approach,  and 
hanging  ui>on  the  flanks  of  the  hostile  fleet,  ready  to  dart  out  at  oppor- 
tune moment  and  deliver  blows,  would  be  exceedingly  formidable. 

Bat  all  these  forces  are  afloat,  and  may  be  neutralized  by  others  of 
like  nature  which  the  enemy  can  bring  from  beyond  the  sea.  Earns 
and  torpedo  boats  on  one  side  against  rams  and  torpedo  boats  on  the 
other  would  certainly  ofler  a  lively  and  spirited  contest.  But  we  would 
Deed  to  be  stronger  upon  the  water  than  the  enemy  to  insure  a  safe  de  • 
fense  by  these  means.  Having  greater  interests  at  stake  than  he,  we 
(tmld  not  even  afford  to  divide  the  risks  equally  with  him. 

Captain  EricsnorCs  submarine  gun. — In  this  connection  it  seems  proper 
to  refer  to  Captain  Ericsson's  new  submarine  gun.  As  this  celebrated 
engineer  is  not  likely  to  bring  forward  any  invention  not .  possessed  of 
great  excellence  of  its  kind,  the  first  thought  may  be  that  this  new 
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method  of  projectiDg  torpedoes,  by  firing  them  from  a  gun  placed  below 
the  water-line,  will  add  relative  strength  to  the  defense,  or  otherwise 
disturb  existing  relations  between  the  attack  and  defense.  But  no  such 
result  can  logically  ensue.  The  new  device  is  a  floating  one,  a  vessel 
of  war,  after  all,  and  granting  it  to  possess  destructive  jwwer  and  sea- 
going qualities  in  the  highest  possible  degree,  it  can  have  no  other  or 
greater  effect  than  to  hasten  and  intensify  disasters  on  both  sides  in 
combats  between  fleets.  Conceding  the  claim  that  this  new  vessel  is  to 
excel,  not  only  in  her  specialty  of  submarine  artillery,  but  in  speed  and 
safety  upon  the  ocean,  she  would,  of  course,  form  a  component  part  of 
all  good  navies,  so  that  neither  a  purely  naval  defense  nor  a  mixed  de- 
fense can  derive  any  strength  from  her  use,  not  equally  shared  by  the 
attacking  force. 

It  is  difficult  to  imagine  a  more  untrustworthy  or  uncertain  defense 
than  one  depending  mainly  upon  this  or  any  other  new  or  special  device, 
against  an  enemy  equipped  quite  as  thoroughly  as  ourselves  with  that 
device^and  having  in  addition  thereto  a  fleet  of  armored  vessels  behind 
it.  Moreover,  if  this  new  vessel  of  war  shall  be  found  to  excel  in 
destructive  power  to  such  a  degree  as  to  render  the  armored  ships  ot* 
the  present  day,  in  great  measure,  powerless  and  helpless  in  its  presence, 
those  ships  would  of  course  be  discarded  and  replaced  by  the  new  tyi>e, 
or  by  some  improved  form  thereof.  Supremacy  upon  the  water  would 
then,  as  now,  imply  a  superior  strength  upon  the  water,  and  a  sure 
defense  by  floating  means  would  then,  as  now,  i^uire  a  floating  force 
greater  than  the  enemy's,  at  each  and  every  point  to  be  protect^. 

These  floating  devices,  of  whatever  kind,  can  therefore  be  regarded  as 
auxiliaries  only,  powerful  though  they  may  be,  to  the  chief  defense  by  for- 
tifications. It  is  not  even  admissible  to  give  less  combined  strength  to 
the  shore  batteries  and  channel  torpedoes  than  they  should  possess  in  the 
absence  of  this  auxiliary  aid.  Otherwise,  when  the  auxiliaries  fail — as 
they  doubtless  would  if  we  possessed  less  strength  afloat  than  the  enemy- 
no  adequate  defense  would  remain,  and  the  position  would  be  lost 

It  has  been  asserted  that  no  nation  could  reach  across  the  ocean  with 
sufficient  naval  force  to  match  us  in  our  own  waters.  There  are  few 
greater  fallacies  than  this.  Moreover,  the  two  strongest  naval  powers  of 
the  world  have  colonies  and  excellent  harbors  and  depots  at  our  very 
doors.  Predictions  which  restrict  the  possibilities  of  physical  force  are 
proverbially  untrustworthy,  and  not  unfrequently  return  to  vex  their 
authors.  An  eminent  scientist  once  gravely  denied  the  economic  feasi- 
bility of  transatlantic  steam  navigation,  alleging  the  inability  of  any  ves- 
sel to  carry  both  fuel  and  cargo.  Another  pronounced  the  first  Atlantic 
teleegraph  enterprise  as  a  visionary  scheme,  on  the  assumption  that  the 
electric  current  would  not  possess  working  energy  at  so  great  a  distance. 

TORPEDO  BOATS   AND  THEIR  ACHIEVEMENTS. 

It  has  been  said  in  the  foregoing  discussion  that  if  an  enemy's  vessel 
carry  thick  defensive  armor,  we  are  forced  to  use  heavy  projectiles 
against  it,  or  our  defense  is  worthless.  If  any  exceptions  to  this  state- 
ment can  be  taken,  they  will  doubtless  come  from  those  who  have  faith 
in  the  efficacy  of  torpedo  boats,  and  other  forms  of  offensive  torpedoes, 
in  resisting  naval  attacks  and  destroying  vessels  of  war.  A  few  words 
will  therefore  be  devoted  to  this  branch  of  the  subject. 

When  this  novel  and  aggressive  weapon  was  first  used  during  our  civfl 
war  it  inspired  great  terror.  Its  blows  were  secret  and  sudden,  and 
sometimes  fatal  to  both  friend  and  foe.    It  was  an  unknown  and  untried 


APPENDIZ   NO.    2.  411 

fiictor  in  the  coDflict,  and  as  no  proper  method  of  defense  against  it  had 

St  been  devised^  the  best  men  felt  timid  and  helpless  in  its  presence, 
it  the  experiences  of  the  last  Russo-Tnrkish  war  were  of  another  char- 
Acter.  Its  destinctive  features  had  gradually  adjusted  themselves  to 
vision,  and  were  brought  within  the  powers  of  arrangement  and  classifi- 
catioD.  It  was  soon  found  that  the  dreaded  torpedo  boat  could  be  easily 
dealt  with.  Lapse  of  time  had  shorn  it  of  many  of  its  terrors,  and  thence- 
forth it  took  the  form  of  a  familiar  antagonist,  so  that  assaults  from 
t(HT)edo  boats  came  to  be  accepted  as  among  the  ordinary  incidents  of 
naval  warfare.  Having  ceased  to  inspire  terror,  they  were  usually  met 
with  the  coolness  habitual  in  other  kinds  of  combat,  and  were  repulsed 
with  almost  unvarying  success.  Measured  by  the  ratio  of  successes  to 
feulures,  the  oflfensive  torpedo  played  a  very  unimportant,  and  in  some 
respects  a  ludicrous  part  in  that  war. 

Even  its  moral  effect — its  power  over  the  imagination — counted  for 
little  after  the  first  few  months,  differing  greatly  in  this  respect  from 
the  sunken  or  channel  torpedo,  which  exercised  a  most  demoralizing 
influence  on  the  Turkish  flotilla  on  the  Danube,  and  practically  neutral- 
ised its  power.  The  eflScacy  of  the  sunken  torpedo,  when  properly  man- 
aged, is  beyond  question. 

Brie£  descriptions  of  all  the  attacks  made  with  torpedo  boats  during 
that  war,  gathered  from  oflScial  and  other  trustworthy  sources,  will  be 
instructive  in  this  connection.    They  are  given  below. 

The  Russian  torx)edo  launches  were,  with  few  exceptions,  built  of  thin 
iron  or  steel  plates.  Some  of  them  were  ordinary  wooden  ship-launches, 
with  thin  plating,  and  a  light  iron  or  steel  hood  or  shield  at  the  bow. 
These  had  a  speed  of  about  6  knots.  Others  were  from  30  to  35  feet 
long,  fitted  with  a  steam-engine  of  about  Shorse  power,  were  exceed- 
^^y  light,  possessed  considerable  speed,  and  carried  partially  bullet- 
proof shields  at  each  end.  Some  of  them,  when  in  action,  were  simi- 
larly protected  overhead.  They  were  not  proof  against  canister  or  even 
against  leaden  bullets,  except  when  standing  end  on.  Some  of  the 
hmnches  were  of  the  more  powerful  Thomeycroft  type,  about  50  feet 
long,  with  a  speed  of  16  to  17  knots  per  hour. 

On  the  26th  of  May,  1877,  just  before  daybreak,  4  Eussian  spar-tor- 
pedo launches,  commanded  by  Lieutenant  Dubassoflf,  from  whose  official 
report  this  description  is  condensed, approached  two  Turkish  ironclads 
and  a  wooden  vessel  lying  in  the  Matchin  branch  of  the  Danube,  and 
rank  the  Seif6,  a  2-inch  armored  gunboat  of  light  draught,  mounting  2 
80-pounder  rifles  on  deck  near  the  bow,  and  2  smaller  guns  at  the  stern. 
One  of  the  launches  directed  its  attack  against  the  stern  of  the  vessel 
with  a  view  of  destroying  the  fecrew,  and  succeeded  in  planting  a  tor- 
pedo against  the  vessel  at  some  distance  from  the  stern-post.  The  tor- 
pedo was  fixed  to  the  end  of  a  spar  and  was  discharged  by  electricity. 
The  explosion  which  followed  threw  some  of  the  dSbris  into  the  air  to  a 
height  of  nearly  125  feet.  The  iron-clad  began  to  settle  down  at  the  stern, 
and  shortly  afterwards  another  spar  torpedo  was  planted  by  a  second 
laoDch  and  exploded  under  the  keel.  Another  terrific  explosion  followed, 
and  the  boats  withdrew.  The  vessel  went  down  in  a  few  minutes.  The 
launches,  as  they  advanced  to  the  attack,  were  hailed  when  about  70 
yards  distant,  and  3  cannon  shots  were  fired  and  passed  over  their  heads 
hefore  the  first  torpedo  was  planted.  Other  cannon  shots  followed ;  and 
a  brisk  musketry  fire  was  also  kept  up  from  the  iron-clads  and  the  other 
Turkish  steamer  throughout  the  attack  and  while  the  launches  were 
getting  away,  causing  considerable  damage  to  the  latter,  but  no  loss  of 
Kfe. 
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On  June  20,  in  broad  daylight,  according  to  the  official  report  of  the 
Orand  Doke  Nicholas,  the  powerful  torpedo  launch  Schutka,  commanded 
by  Lieutenant  Skrydlow,  attacked  a  Turkish  monit/or  in  the  Danube,  off 
Parapau,  a  little  above  Giurgevo.  The  report  states  that  "  Lieutenant 
Skrydlow  made  straight  for  the  monitor  and  lodged  the  torpedo,  but  the 
wire  being  cut  by  the  enemy's  bullets  the  mine  did  not  explode,  and  the 
launch  hs^  to  retreat."  The  commander  of  the  launch  and  most  of  his 
companions  were  wounded  by  musketry  fire. 

Another  unsuccessful  attack  upon  a  Turkish  monitor  took  place  on  the 
23d  of  June,  in  daylight,  on  the  Danube,  off  Flamunda,  near  the  mouth 
of  Aluta.    The  Grand  Duke  describes  the  affair  in  the  following  words: 

There  were'  at  this  moment  at  Flamunda  only  five  steam  sloops  (torpedo  laonchee): 
three  were  damaged,  but  the  two  regaining  ones  at  once  entered  the  stream  ana 
fiercely  attacked  the  Turkish  vessel,  notwithstanding  the  hailstorm  of  haUs  and  bul- 
lets discharged  at  them.  Marine  Ahrens,  with  the  sloop  Miua,  was  the  first  to  attack 
the  monitor,  and  but  for  a  bomb  cutting  the  wire  of  the  torpedo  battery  would  hav« 
sprung  his  mine.  His  sloop  was  hurt  and  obliged  to  fall  back.  After  this,  Ensign 
Niloff,  in  the  Schutka,  threw  himself  upon  the  monitor,  and  luckily  avoided  a  torpedo 
placed  in  front  of  the  Turkish  vessel.  While  going  past  the  monitor's  prow,  at  t 
sazhen*8  distance  (2|  yards).  Ensign  Niloff  fired  three  shots  from  his  revolver  at  Um 
Turkish  captain.  The  splash  of  a  bomb  beat  against  the  right  side  of  the  sloop.  The 
monitor,  veering  her  prow,  tunied  away  from  the  mine.  Ensign  Niloff  then  tried  to 
get  at  their  left  side,  but  his  vessel  being  half  filled  with  water  and  going  slowly  in 
■consequence,  the  monitor  succeeded  in  retreating  to  Nikopolis. 

On  the  12th  of  May,  during  the  night,  four  torpedo  launches,  of  which 
three  were  fitted  with  the  electric  outrigger  torpedo  and  one  with  a 
towing  torpedo,  were  dispatched  from  the  Russian  ship  Grand  Duke  Con- 
■stantine  lying  off  Batoum  to  attack  the  Turkish  ironclads  in  that  harbor. 
No  defensive  torpedoes  were  met  with  in  the  channel,  and  one  of  the 
boats  armed  with  a  kind  of  Harvey  torpedo,  reached  a  paddle-wheel 
steamer  doing  duty  as  a  guard-ship  off  the  harbor.  The  torpedo  struck 
the  bow  of  the  vessel  but  would  not  explode.  The  boats  then  quickly 
<lrew  off  under  a  brisk  fire  from  the  Turkish  ships.  The  latter  were  not 
protected  by  steam  guard-launches,  or  by  obstructions  of  any  descrip- 
tion. 

In  the  night  of  June  10  to  11,  an  attack  was  made  by  six  torpedo 
launches,  two  of  them  being  Thorneycrofts,  towed  by  steamer  from 
Odessa,  upon  three  Turkish  ironclads  at  anchor  off  the  Sulina  mouth  of 
the  Danube.  One  launch  had  a  towing  torpedo:  the  others  were  fitted 
with  electro-outrigger  torpedoes.  They  failed  of  any  success,  although 
not,  as  stated  in  earlier  reports,  in  consequence  of  the  Turkish  vessels 
being  encircled  by  a  line  of  boats  connected  together  by  ropes  or  chains. 
This  method  of  protection,  devised  by  Hobart  Pasha,  was  not  used  in 
this  case.  It  is  reported  that  the  screw  of  the  boat  having  the  torpedo 
in  tow  fouled  in  the  towing  line.  One  of  the  Thomeycroft  boats,  makinr 
for  the  bow  of  an  iron-clad,  struck  her  cable,  swung  alongside,  and 
exploded  her  torpedo  in  so  doing,  but  without  effect.  Two  of  the  tor- 
pedo boats  were  lost,  one  being  struck  by  a  shell,  and  the  other  captured 
by  the  enemy.  When  advancing  to  the  attack,  the  launches  were  hailed 
at  70  yards  distance,  and  immediately  thereafter  a  violent  musketry  fire 
opened  upon  them,  which  was  kept  up  until  the  conflict  ended. 

On  the  night  of  August  19  to  20,  four  torpedo  laun(;hes,  under  com- 
mand of  Lieutenant  Zatzarerina,  were  sent  from  the  Russian  ship  Grand 
Duke  Constantine  to  attack  an  ironclad  man-of-war  at  the  port  of  Son- 
komekali  on  the  Circassian  coast.  The  night  was  dark.  The  Turkish 
gunboat  was  discovered  at  anchor,  with  Iwats  rowing  around  her  on 
^ard.  At  the  first  alarm  lights  were  lit,  and  before  the  torpedo  boats 
xeached  the  vessel  a  brisk  musketry  fire  was  opened  upon  them.    Three 
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of  the  laancbes  carried  spar  torpedoes  and  the  fourth  followed  closely  by  to 
afford  saccor  in  case  of  necessity.  The  attack  was  over  in  s(  few  minutes^ 
and  it  was  claimed  at  the  time  that  three  torpedoes  were  exploded  against 
the  sides  of  the  Turkish  vessel.  This  was  probably  not  the  case,  as 
the  vessel  was  not  sunk  or  injured.  The  four  launches  were  withdrawn 
without  loss  of  life  on  the  side  of  the  assailants. 

On  the  20th  of  December,  1877,  in  the  night-time,  an  attack  was  made 
on  several  Turkish  ships  at  anchor  in  the  harbor  of  Batoura.  Four 
hoats  made  the  attack.  Two  were  provided  with  the  Whitehead  fish 
toq)edo,  and  two  with  the  ordinary  spar  torpedo.  The  Turkish  vessels 
were  protected  by  a  barrier  made  of  logs  having  planks  spiked  to  them 
and  so  weighted  that  the  planks  assumed  a  vertical  position  in  the  water. 
The  attack  failed.  Subsequently  two  Whitehead  torpedoes  were  found 
high  and  dry  on  the  beach  near  by,  one  in  good  condition  and  the  othe 
with  its  head  and  magazine  gone. 

The  foregoing  record  comprises  all  the  achievements  of  torpedo  boats, 
and  every  form  of  offensive  torpedo,  during  the  late  Kusso-Turkish  war. 
Of  the  seven  attacks  delivered,  six  were  conspicuous,  and  some  of  them 
disastrous  failures,  and  yet  they  were  conducted  with  skill  and  bravery 
and  the  launches  used  were,  on  the  whole,  of  fairly  good  type.  Some 
(tf  them  excelled  in  speed  and  in  all  the  requisite  appointments.  On 
the  other  hand  the  defense  was  not  specially  good  in  any  case,  and  on 
the  Danube,  in  particular,  the  officers  of  the  Turkish  flotilla  were  gen- 
erally considered  to  be  notably  unskillful  and  inefficient. 

Judged  by  these  latest  tests  of  actual  war,  as  well  as  by  more  recent 
trials,  the  policy  that  would  risk  the  security  of  any  locality  deemed 
worthy  of  protection  to  a  defense  by  torpedo  boats,  or  would  rely  upon 
such  uncertain  devices  as  important  auxiliaries  in  that  defense,  must 
he  regarded  as  extremely  shortsighted  and  unwise. 

Hobart  Pasha,  commanding  the  Turkish  navy,  not  the  best  authority, 
periiaps,  thus  sums  up  the  torpedo  experience  of  the  war: 

hi  the  Dannbe  they  succeeded  in  destroying  (thongh^  it  must  be  admitted,  a  bad 
Uokoat  having  been  kept)  one  smaU  gunboat  with  the  spar  torpedo,  and  at  the 
Sdisa  month  a  similar  vessel  was  destroyed  by  the  over-oonfidence  of  her  captain, 
wJm>  foUowed  a  Russian  flotilla  over  water  where  the  enemy  had  been  maneuvering 
for  several  days  and  laid  down  many  contact  torpedoes.  The  vessel  was  naturally 
blown  np  by  the  trap  laid  for  her.  In  the  Black  Sea,  though  many  desperate  and 
carefully  OTganised  attacks  were  made,  not  one  Turkish  vessel  was  injured  by  tor- 
pedoes. 

The  loss  referred  to  at  the  Sulina  mouth  occurred  on  the  9th  of  Octo- 
ber, during  the  forenoon,  where  the  Turkish  seagoing  iron-clad  Suna, 
5  gons,  while  on  a  reconnaissance  on  the  Danube  near  Sulina,  was  sunk 
by  a  contact  channel  torpedo.  Two  of  her  officers  and  two  sailors  were 
lolled  and  several  wounded. 

With  regard  to  the  Whitehead  fish  torpedo,  from  which  so  many  and 
w  great  things  were  expected,  the  only  other  authenticated  instance  of 
its  use  in  actual  combat  is  supplied  by  the  fight  between  two  English 
wooden  ships,  the  frigate  Shah  and  the  corvette  Amethyst,  and  the  Peru- 
vian ironclad  ram  Huascar,  off  the  Peruvian  town  Ylo,  on  the  29th  of 
May,  1877.  In  that  instance  it  was  a  conspicuous  failure.  Captain 
Garcia,  of  the  Peruvian  navy,  reviewing  that  action,  says : 

The  Shah  fired  several  torpedoes  durine  the  action,  the  famous  Whitehead  torpedo 
•ppfariug  to  be  one  of  her  specialties;  but  as  their  presence  in  the  water  is  made 
nown  by  a  wake,  the  Huascar  found  it  an  easy  matter  to  escape  them. 

An  officer  of  the  Shah  states  that  one  Whitehead  torpedo  was  sent 
•gainst  the  Huascar  at  right  angles  to  her  course;  that  she  was  then 
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Steaming  about  11  knots,  while  the  torpedo  moved  only  aboat  9  knots; 
and  that  it  was  easily  avoided  by  the  iron-clad. 

Mr.  C.  W.  S.  Sleeman,  of  the  Imperial  Ottoman  navj',  in  ''Engineer- 
ing" for  December  20, 1878,  says : 

Of  course  such  an  attack  [au  attack  by  terpedo  boats]  must  always,  more  or  le«8, 
partake  of  the  nature  of  a  forlorn  hope,  an  additional  reason  for  8ui>po6ing  that  if 
ordinary  precautions  are  taken  to  defend  the  ship  attacked,  in  nine  cases  out  of  ten 
the  torpedo  attack  will  result  in  failure. 

As  one  of  these  ordinary  precautions,  methods  of  passive  defense  can 
be  adopted  against  moving  torpedoes,  such  as  a  netting  of  wire  cable 
or  some  otlier  species  of  strong  flexible  screen  suspended  around  a  ves- 
sel at  some  distance  from  the  hull,  which  promises  to  be  an  efficient 
protection,  not  only  against  ordinary  torpedo  launches,  but  against 
every  variety  of  mechanical  or  fish  torpedo.  Larger  boats  and  rams, 
whether  armed  with  torpedoes,  submarine  artillery,  or  otherwise,  are 
simply  vessels  of  war,  to  be  met  by  force  of  the  same  chai'acter.  They 
are  all  valuable  auxiliaries  to  a  main  defense  by  fortifications  and  chan- 
nel torpedoes,  because  in  skillful  hands  they  are  destructive  against 
ships,  and,  in  proportion  to  their  destructive  powers,  they  woidd  be 
adopted  into  all  navies  and  would,  of  course,  form  part  of  the  equip- 
ment of  all  attacking  fleets.  Hence,  before  we  can  wisely  depend  upon 
them,  or  upon  any  combination  of  them  with  more  powerful  craft,  as  the 
principal  defense,  we  must  be  stronger  than  the  enemy  upon  the  water 
at  each  and  every  point  requiring  protection.  This  conclusion  seems  to 
be  inevitable,  reason  as  we  may. 

The  stationary  sunken  torpedo,  however,  and  every  type  of  channel 
torpedo  which  constitutes  the  appropriate  adjunct  of  permanent  fortifi- 
cations, present  themselves  under  other  conditions.  They  cannot,  like 
the  aggressive  or  moving  topedo,  be  said  to  have  disappointed  the  high 
expectations  created  by  their  early  history.  But  their  effects  must  be 
estimated  by  a  standard  of  their  own.  A  good  one,  perhaps,  would  be 
found  in  the  measure  of  adverse  force  which  they  are  able  to  neutralize 
— the  fruitless  inactivity  which  they  can  impose  upon  the  enemy — an 
intangible  factor  which  evades  computation. 

The  extent  to  which  the  channel  torpedoes,  maintained  or  supposed 
to  be  maintained  in  Eussian  harbors,  paralyzed  the  efforts  of  the  Otto- 
man navy,  although  in  some  measure  yet  an  open  question,  contains 
the  gist  of  the  whole  matter.  Whether  their  existence  was  real  or 
imaginary  is  immaterial.  We  know  that  the  ports  in  some  instances 
were  protected,  and,  in  others,  were  believed  to  be  protected,  by  tor- 
pedoes. We  also  know  that  they  all  enjoyed  a  singular  immunity 
from  insult  or  annoyance,  and  that  the  Turkish  men-of-war  on  the 
Black  Sea  were  principally  occupied  in  convoying  store  and  troop 
ships.  Officers  of  the  Ottoman  navy  appear  to  be  somewhat  sensitive 
concerning  their  achievements  during  that  war,  and  while  their  admiral 
in  command  very  justly  extols  their  repeated  victories  in  repelling  the 
assaults  of  torpedo  boats,  in  the  dearth,  perhaps,  of  offensive  deeds  of 
skill  and  daring  worthy  of  note,  another  officer,  from  whose  article  in 
"Engineering''  a  quotation  has  already  been  made,  attributed  the  se- 
curity of  the  Eussian  ports  to  the  inherent  power — to  what  might  be 
termed  the  latent  force — of  a  defense,  either  real  or  imaginary,  by  means 
of  channel  torpedoes. 

If  the  views  tak,en  in  the  foregoing  discussion  be  correct,  \iz,  that  per- 
manent fortifications  and  channel  torpedoes,  aided  in  cei^ain  cases  by 
rams  and  other  floating  accessories,  can  supply  a  sure  and  comparatively 
cheap  defense  for  our  sea-coast  establishments,  and  that  a  defense  by 
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means  parely  or  mainly  naval  must  necessarily  be  either  inordinately 
expensive  or  very  defective  and  weak,  the  question  will  naturally  arise: 
what,  then,  are  the  exclusive  and  appropriate  duties  of  the  Navy  t 

Without  venturing  to  advance  any  views  of  my  own  on  this  branch 
of  the  subject,  I  would  say  that  the  answer,  derived  from  high  naval 
ftathority,  might  be,  that  inasmuch  as  aggressive  war  is  the  special 
mission  of  that  arm  of  the  service,  the  country  would  expect  it  to  pro- 
tect our  commerce  on  the  high  seas  and  convoy  it  safely  into  port ; 
enforce  respect  for  our  flag  in  foreign  ports ;  capture  the  enemy's  mer- 
chantmen and  destroy  or  confiscate  his  goods  contraband  of  war ;  search 
out  and  engage  his  armed  fleets;  blockade  his  port« ;  and  generally,  as 
Admiral  Dupont  once  said,  "  carry  the  sword  of  state  upon  the  broad 
ocean,"  and  "  contend  for  the  mastery  of  the  seas  where  alone  it  could 
be  obtained,  on  the  sea  itself.'^ 

For  the  discharge  of  these  exalted  duties  our  sole  dependence  would 
be  upon  the  Navy,  and  it  should  not  only  combine  in  the  highest  degree 
and  under  approved  methods,  all  those  elements  of  aggressive  power 
possessed  by  war  vessels  of  modem  type,  but  it  should  lw5  free  to  employ 
that  power  abroad  and  not  be  compelled  to  fritter  it  away  in  vain  and 
fruitless  attempts  to  protect  a  long  line  of  sea-coast,  for  which  all  appro- 
priate means  of  defense  had  been  neglected. 

1  will  only  Md  that  the  foregoing  discussion,  which  has  reached  a 
length  fiar  beyond  what  was  originally  intendeu,  does  not  presume  to 
adrance  new  ideas  or  cover  new  grounds,  and  while  it  neither  invites 
nor  shuns  professional  criticism  is  not  specially  addressed  to  the  tech- 
nical expert  in  military  or  naval  affairs.  On  the  contrary,  the  wish  has 
been  to  reach  that  larger  class  of  intelligent  thinkers  who  mold  the 
ideas  and  dictate  the  laws  of  the  nation,  but  who,  having  had  their  at- 
tention habitually  directed  into  other  channels,  have  not  formed  or  had 
oecasion  to  form  any  fixed  opinions  upon  the  subject  of  which  it  treats. 
Very  respectfully,  your  obedient  servant, 

Q.   A.   GlLLMORE, 

Lieut.  CoL  of  Engineers,  BvtMaj.  General 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  S*  A. 


BRIEF  DESCRIPTION  OF  BUFFINGTON'S  COUNTERPOISE  GUN-CARRIAGE. 

Consists  of  two  parts,  \iz:  A  chassis  and  top  carriage.  The  chassis 
may  either  be  the  chassis  of  the  present  8, 10,  13  and  15-inch  smooth- 
bore gun-carriages,  built  up  to  required  height  and  slightly  altered  in 
front,  and  transoms  arranged  to  suit  the  system,  or  they  maj^  be  built  up 
each  rail  or  cheek  in  one  piece.  The  front  edge  of  each  chassis  cheek, 
w  rail,  is  to  be,  when  the  carriage  is  mounted  on  the  platform,  perpen- 
dicular to  pintle  bed,  and  consists  of  a  single  cast-iron  piece,  having  a 
ratchet  and  l>earing-surface  along  the  side  of  it,  for  the  shoe-brake,  and 
extends  above  the  top  of  cheek  about  half  the  diameter  of  front  wheels 
of  truck  of  top  carriage. 

The  top  carriage  consists  of  a  four-wheeled  truck,  the  front  axle  of 
^hich  carries  inside  of  the  wheels  two — what  may  be  called — levers 
which  support  the  gun  at  one  end  and  the  counterpoise  at  the  other ; 
the  rear  axle  carries  two  upright  bars  united  by  link-joints  to  two  other 
horizontal  bars  which  are  so  arranged  in  front  as  to  carry  the  trunnions 
of  gun,  and  rest  ui)on  the  front  levers. 
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To  this  rear  axle  another  axle  is  bolted  carrying  two  friction  roUe 
which  work  inside  of  cheeks  and  against  the  underside  of  overlappi) 
T  irons  on  top  of  chassis  cheeks.  These  foor  bars,  so  arranged,  oom 
tute  a  system  that  performs  the  work  only  of  overcoming  the  firicti 
produced  by  the  weight  of  gun  and  counterpoise  on  the  trunnion  beadi 
of  levers,  and  preserves  the  axis  of  gun,  in  running  to  and  from  battel 
parallel  to  the  starting  position. 

The  counterpoise  is  attached  to  the  levers  by  means  of  an  axle  pass! 
through  the  counterpoise  box  and  lead,  at  the  bottom  and  in  front  of 
center.  This  last-named  axle  carries  two  pinion  wheels,  which  woA 
the  ratchet  above-named,  and  these  wheels  have,  immediately  adjoin 
the  geared  portion,  smooth  cylindrical  surfaces  for  the  friction  bande 
two  automatic  shoe-brakes,  working,  as  above  stated,  against  the  U 
edge  pieces  of  chassis  cheeks.  The  sides  of  counterpoise  box  are  arran 
to  work  as  a  "cross-head^  on  the  inner  surfaces  of  these  cast-iron  pie 
of  chassis. 

The  counterpoise  of  lead  required  to  balance  a  15-inch  gun  is  ab 
31,260  pounds  with  the  improved  carriage,  but  to  overcome  friction 
working  counterpoise  should  be  about  38,600  pounds. 

The  dimensions  of  carriage  are  based  upon  an  11-foot  breast  hei{ 

Watervliet  Arsenal,  July  8, 1881. 


KING'S  COUNTERPOISE   GUN-CARRIAGE. 


The  drawing  will  be  understood  by  those  familiar  with  the  ordini  ^=^ 
carriages  without  a  detailed  description.  *  '^"^ 

The  pintle  bU)ckj  ira/verse  circles,  traverse  wheels,  props,  and  chassis  i 
like  the  old  ones  excepting  that  the  chassis  is  longer  and  slopes  20^ 
the  rear,  the  front  end  being  raised  about  7  feet  aibove  the  pintle  bio  : 

The  pintle  is  hollow,  10  inches  inside  diameter  and  1  inch  thick. 

The  counterpoise  is  made,  for  convenience  in  handling,  in  disks  1 1 
thick  and  moves  in  a  well  13 J  feet  deep  und^  the  pintle  block.    ' 
pulleys  in  the  counterpoise  and  chassis  are  grooved  for  four  If -inch  M 
ropes.    These  ropes  are  made  of  six  strands,  with  nineteen  steel  winw  a^ 
the  strand,  and  a  core  of  soft  iron  wire.    The  ropes  are  of  equal  len^  ^i 
and  can  be  fitted  with  iron  knobs  at  the  factory,  so  as  to  require  no 
justment  after  they  are  put  in  place.    One  end  of  each  rope  is  held  ~ 
socket  at  the  front  of  the  pintle  block,  and  the  other  by  a  socket  hin  j 
to  the  under  side  of  the  top  carriage  near  its  frx)nt  end. 

The  top  carriage  is  so  made  that  when  the  rear  truck  wheels  are  thro 
"in  gear''  the  weight  of  the  gun  is  thrown  upon  the  front  wheels  ab 
in  fact  over  two-thirds  of  the  weight  then  comes  upon  the  front  whei 
but  when  "out  of  gear"  nearly  the  whole  weight  slides.  The  throw 
into  and  out  of  gear  is  done  by  two  or  more  men  turning  the  hand  wk 
at  each  side  and  just  below  the  breech  of  the  gun ;  and  the  weight 
the  counterpoise  is  such  that  when  in  gear  the  gun  will  run  up  into  b 
tery,  but  when  sliding,  as  during  recoil  from  firing,  the  top  carriage  i 
remain  wherever  it  stops. 

The  elevation  of  the  gun,  in  pointing,  is  given  by  the  same  hand  whe 
the  operation  being  controlled  by  the  gunner,  as  shown  in  the  plfl 
while  two  other  men  turn  the  wheels. 

In  loading,  Nos.  1  and  2  stand  upon  a  platform  inside  the  chassis,  al 
the  shot  is  rolled  to  them  from  a  rack  along  the  breast-height  walL 

Both  elevation  and  horizontal  direction  can  be  given  whSe  the  guQ 
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under  cover  of  the  parapet;  and,  as  suggested  by  General  Gillmore,  the 
gunner  can  easily  have  additional  protection  daring  this  operation  by 
attaching  a  light  cylindrical  shield  of  steel  to  the  top  of  the  carnage,  as 
shown  in  the  drawing. 

In  actnal  service  the  gun  is  carried  back  under  cover  for  loading  by 
the  recoil,  and  "into  battery"  by  the  counterpoise ;  but  for  purposes  x)f 
drill  the  top  carriage  is  run  "from  battery '^  by  the  endless  chains  at  the 
side,  actuated  by  the  cranks  near  the  rear  end  of  the  chassis. 

The  original  carriage,  differing  only  in  certain  details  from  that  here 
represei]  t^,  was  first  uioun  ted  at  Fort  Foote,  Maryland,  and  afterwards  at 
Battery  Hudson,  New  York  Harbor.  It  was  tested  at  various  times 
during  the  four  years  beginning  February,  1869,  by  boards  of  engineerp, 
ordnance  and  artillery  oflBcers. 

Weight  of  gnu pounds..  50,000 

Weight  of  counterpoise do 47,900 

Slope  of  chassis 20° 

Maximnm  recoil feet..  17.5 

Descent  of  gnn do..  6 

Number  of  ropes  (steel  wire) 4 

Diameter  of  rupes ». inches..  If 

Ultimate  strengtll  of  each pounds..  y8,00U 

Ordinary  strain  upon  each.'. do 6,000 

Maximum  strain  in  firing do 31,000 

Caliber  of  gun inches..  15 

Weight  of  shot pounds..  4r0 

Charge  (mammoth  powder) pounds..  100 

Elerations  from 3^  to +30° 

Horizontal  traverse ISOO-f- 

Namber  of  cannoneers 6  to  8 

Minimum  time  of  loading  (with  undrilled  men) minutes..  2 

Number  of  rounds  tire<l  with  100-pound  charges 145 

Nainber  of  rounds  tired,  including  Huialler  charges *        193 

27  E 
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BATTALION  OF  ENGINEERS  AND  ENGINEER   SCHOOL  OF  APPLICATION. 


report  of  lieut.  col,  h,  l.  abbot,  cob  ps  of  engixeebs,  bvt. 
brig.  gex.,  u.  s.  a.,  officer  in  command,  fob  the  fiscal  tear 
ending  june  30,  1881. 

Engineer  School  of  Application, 
WiUets  Pointy  New  TorJc  Harbor^  July  11,  1881. 
General  :  I  have  the  honor  to  submit  the  following  as  my  annual 
report  upon  the  Battalion  of  Engineers  and  the  Engineer  School  of 
Application,  for  the  year  ending  June  30, 1881 : 

stations  at  the  beginning  of  the  year. 

At  Willeta  Point,  New  York  Harbor,  field,  staff,  and  band,  and  Companies  A,  B,  C, 
aDdD. 
At  West  Point,  Company  E. 

On  field  duty,  Department  of  the  Missouri,  1  private. 
On  field  duty.  Department  of  Dakota,  1  private. 

MOVEMENTS  DURING  THE  ^-EAR. 

First  Lieut  E.  Griffin,  Corps  of  Engineers,  proceeded  August  4, 
1880,  to  Governor's  Island,  New  York  Harbor,  to  compete  for.  a  place 
in  Mflitary  Division  of  the  Atlantic  Kifle  Team,  in  compliance  with  let- 
ter dated  Adjatant-Generars  Office,  Washington,  July  27,  1880,  and 
rejoined  September  22,  1880,  as  per  Special  Orders  45,  headquarters 
Military  Division  Atlantic.  G<)vernor*8  Island,  September  20, 1880. 

First  Lieut.  G.  IMcC.  Derby  was  absent  on  detached  service  from 
March  28,  1881,  until  April  5,  1881,  to  establish  grade  lines  of  the 
parade  ground  at  David's  Island,  in  compliance  with  instructions  from 
AdjaUnt-Generars  Office,  Washmgton,  dated  March  17, 1881. 

Private  Walker,  Company  A,  was  ordered  to  proceed  to  Saint  Paul, 
Minn.,  and  report  to  the  Engineer  officer,  headquarters  Department  of 
Dakota,  for  duty,  as  per  Special  Orders  25,  headquarters  Battalion  of 
Engineers,  June  30, 1880.    Left  post  July  1, 1880. 
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Changes  in  personnel  during  the  year. 


Eank. 

Names. 

Dates. 

Joined  or 
relieved. 

Remarks. 

Second  lieutenant 

Lusk,  James  L 

Aug.  23, 1880. 

BeUeved.. 

Special  Orders  99,  head- 
quarters Amy,  May  S, 

Do. 

Special  Orders  104,  head- 
quarters Army,  Septea- 
ber  11, 1880. 

Special  Orders  244.  head- 
quarters Army,  NoTem- 
ber  15, 1880. 
Do. 

Special  Orders  2S5,  head 
quartern  Army,  Decem- 
ber 1, 1880. 

Special  Orders  8S,   head 
quarters  Army,  April  12, 

Special  Orders  100  Slid  120, 

12  and  20.  188L 

Second  lieutenant 

Tint  lieutenant 

Second  lieutenant 

Pirat  lieutenant 

CsDtain 

Roessler,  Solomon  W.. 
Fisk,  Walter  L 

Carter,  Oberlin  M 

Goethals,  Georse  TT.. 
Willard,  Joseph  H.... 

Quinn,JamesB 

Aug.  27, 1880. 
Sept.  14. 1880. 

Nov.  27, 1880. 

Nov.  27, 1880. 
Jan.  3, 1881.. 

May  2, 1881.. 

....do 

....do 

Joined.... 

....do 

....do 

Relieved.. 

Krst  lieutenant 

Derby,  George  McC . . . 

June  3, 1881.. 

....do 

Second  Lieut  O.  M.  Carter  assigned  to  dnty  with  Company  C.  Sec- 
ond Lieut.  G.  W.  Goethals  assigned  to  duty  with  Company  A,  per  Special 
Orders  43,  headquarters  Battalion  of  Engineers,  Willets  Point,  Novem- 
ber 28, 1880. 

First  Lieut.  E.  Griffin  was,  in  addition  to  Tiis  duties  as  BattaUon 
quartermaster  and  recruiting  officer,  acting  assistant  quartermaster  and 
acting  assistant  commissary  of  subsistence,  appointed  Battalion  adju- 
tant and  treasurer,  and  commanding  Company  I^vP^r  General  Orders 
13,  headquarters  Battalion  of  Engineers,  Willets  Point,  September  14, 
1880,  and  post-adjutant  and  treasurer  and  signal  officer,  per  General 
Orders  18,  headquarters  Willets  Point,  September  14,  1880,  relieving 
First  Lieut.  W.  L.  Fisk,  Corps  of  Engineers. 

First  Lieut.  J.  H.  Willard  was  appornted  Battalion  adjutant  and 
treasurer  and  commanding  Company  D,  per  General  Orders  1,  head- 
quarters Battalion  of  Engineers,  Willets  Point,  January  3, 1881,  and 
post  ac^utant  and  treasurer  and  signal  officer,  per  General  Orders  1, 
headquarters  Willets  Point,  January  3, 1881,  relieving  First  Lieut.  B. 
Griffin,  Corps  of  Engineers,  from  these  duties. 

RECRUITING. 

No  special  system  of  recruiting  has  been  necessary.  Men  applying 
at  Willets  Point  and  West  Point  are  enlisted  to  fill  vacancies,  if  able 
to  fulfill  the  requirements  for  the  Engineer  service,  and  deficiencies  are 
supplied  from  the  general  depot  at  David's  Island  by  careftil  selection. 
Aided  by  numerous  re-enlistments,  this  method  has  proved  sufficient  to 
keep  the  Battalion  nearly  filled  to  the  authorized  standard  at  all  times 
during  the  past  year. 

Enlisted  at  Willeta  Point 14 

Re-enlisted  at  Willets  Point 20 

Enlisted  at  West  Point 5 

Re-enli8te<l  at  West  Point 10 

Recruits  from  David^s  Island 4 
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The  following  table  exhibits  a  synopsis  of  recruiting  service  and  de- 
eertions  from  June  30, 1865,  to  June  30, 1881,  a  period  of  sixteen  years : 


During— 


» 


TUrd  quarter,  1865-79 . . 
Foorth  qaMl«r,  1W5-79., 
First  onarter,  18<IS-'80  .. 
fieeood  quarter,  im«-*80  . . 

TkM  qoarter,  1880 

Fborth  quarter.  1880 

Fbft  quarter,  1881 

Seceiid  quarter,  1881 


681 
660 
600 

488 

7i 

1! 


121 
120 
61 
11 
12 
6 
1 


I    137 

j    109 

68 

I    102 

i       2 

0 

1 

0 


Deserted  after  enlistment. 


Oraad  total  for  16 yeKrs.     2.455  |    480  i    218  j    419 


11 


132 
71 
95 

123 

1 
0 
0 
0 


'I 
H 
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190 


50 


I 


463 

251 

274 

375 

5 

8 

1 

0 


1.872 


STATIONS  AT  THB  END  OF  THE  TEAR. 

On  June  30, 1881,  the  Battalion  was  stationed  as  follows : 

At  WilleU  Point,  New  York  Harbor,  field,  staff,  and  band.  Companies  A,  B,  C, 
•DdD. 
At  West  Point,  Now  York,  Company  E. 
Od  field  duty.  Department  of  the  Missonri,  1  private. 
On  field  duty.  Department  of  Dakota,  2  privates^ 

The  strength  of  the  Battalion  is  14  commissioned  officers  and  199  en- 
listed men. 
The  following  is  a 

R06TKR  OP  THE  OFFICERS  OF  THE  BATTALION  ON  JUNE  30,   1881. 


Lieut  Col.  H.  L.  Abbot,  Cor 
First  Lieot.  J.  H.  WiUard,  C 


i  of  Engii 
Jorps  of  El  _ 
First  Lient.  E.  GrlflSn,  Corps  oi  Engineers,  qaartermaster, 


neers,  commanding, 
ngineers,  adjutant. 


Cknnpany  A. 

First  Lient.  F.  V.  Abbot,  Corps  of  Engineers,  commanding  company. 
Second  Lient.  C.  McD.  Townsend,  Corps  of  Engineers,  with  company. 
Second  Lieut.  O.  W.  Qoethals,  Corps  of  Engineers,  with  company. 

Company  B, 

Cipt  A.  M.  Miller.  Corps  of  Engineersf  commanding  company. 
Fint  Lieut.  T.  L.  Casey,  Corps  of  Engineers,  with  company. 
Second  Lient.  O.  J.  Fiebeger,  Coips  of  Engineers,  with  company. 

Company  C. 

Ctpt.  J.  C.  Mallory,  Corps  of  Engineers,  commanding  company. 
First  Lient.  T.  A.  Bingham,  Corps  of  Engineers,  with  company. 
Second  Lient  O.  M.  Carter,  Corps  of  Engineers,  with  company. 

Company  D. 

First  Lient.  J.  H.  Willard,  Corps  of  Engineers^  commanding  company. 

Company  E, 

Capt.  C.  W.  Raymond,  Corps  of  Eno^ineers,  commanding  company. 
First  Lient  H.  S.  Taber,  Corps  of  Engineers,  with  company. 
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MILITARY  DUTIES  OF  THE  BATTALION. 

The  3  companies  at  Willets  Point  (146  enlisted  men)  guard  and  care 
for  the  public  property,  comprising  investments  represented  by  the  fol- 
lowing figures : 

Fortifications  for  defending  New  York  Harbor $1,387,000 

Public  bnildings 142,500 

Publiolands  (136  acres) 258,000 

Ordnance  and  ordnance  stores 200,000 

Torpedo  materials 665,000 

^Depot  property,  bridge  trains,  tools,  instruments,  &o 500, 000 

Total 3,152,500 

These  troops  also  perform  much  useful  work,  such  as  remodeling  parts 
of  the  ponton  trains,  printing  confidential  Engineer  documents,  repair- 
ing public  buildings,  continuing  the  trials  for  perfecting  our  torpedo  sys- 
tem. &c. 

The  company  at  West  Point  (50  enlisted  men)  has  performed  ordinary 
garrison  duty  and  aided  in  instructing  the  cadets  in  field  fortification, 
pontoniering,  and  military  signaling.  It  has  also  received  theoretical 
and  practical  instruction  suited  to  maintain  its  efficiency. 

The  men  (3)  detached  on  military  duty  in  the  Departments  of  the  Mis- 
souri and  Dakota  have  served  under  the  orders  of  officers  of  the  corps 
attached  to  the  staffs  of  the  commanding  generals. 

THE  ENGINEER  SCHOOL  OF  APPLICATION. 

When  the  Army  of  the  Potomac  was  disbanded  at  the  close  of  the  war 
the  headquarters  and  3  companies  of  the  Engineer  Battalion  were  or- 
dered to  take  station  at  Willets  Point.  The  post  had  been  occupied  as 
a  general  hospital,  but  never  as  a  permanent  military  station.  The  old 
temporary  buildings  had  to  be  removed  and  new  ones  constructed  by  the 
troops ;  the  immense  stores  of  Engineer  property  forwarded  from  the 
field  had  to  be  arranged,  classified,  and  stored  for  preservation;  the 
grounds  had  to  be  put  in  order — a  work  of  no  little  labor,  involving  as 
it  did  the  removal  of  many  hundreds  of  tons  of  drift  bowlders  now  buried 
in  the  foundations  of  the  permanent  buildings. 

Nearly  as  fast  as  order  could  be  evolved  from  chaos  the  strength  of 
the  companies  was  successively  reduced,  and  fatigue  details  continued 
so  nearly  to  absorb  the  available  force  as  to  interfere  seriously  with  any 
systematic  course  of  instruction.  Then  followed  the  long  and  very  labo- 
rious series  of  trials,  under  the  direction  of  the  Board  of  Engineers,  de- 
signed to  develop  our  system  of  submarine  mining  for  defending  the 
coast  with  torpedoes.  • 

During  all  this  time,  the  plan  was  kept  steadily  in  view  to  ultimately 
.  create  here  a  school  of  application  which  should  supply  a  need  long 
felt  in  the  Engineer  service.  Officers  on  joining  the  Corps  had  been 
ordered  directly  from  West  Point  as  assistants  on  military  or  civil 
works  in  charge  of  officers  of  their  branch  of  the  service,  without  being 
afforded  any  oppHortunity  of  serving  with  troops,  or  of  acquiring  prac- 
tical knowledge  in  the  use  of  the  instniments  and  methods  with  which 
they  had  become  only  theoretically  acquainted  at  the  Military  Academy. 

Thus  for  years  they  were  liable  to  find  themselves  in  awkward  posi- 
tions from  the  want  of  practical  knowledge  in  some  untried  branch  of 
their  duty. 

The  Engineer  troops,  although  usually  stationed  at  West  Point,  had 
occasionally  served  on  the  frontier,  in  Utah  and  Oregon,  and  rarely 
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had  facilities  for  instraction  in  the  new  applications  of  modem  science 
to  the  details  of  their  daties  as  sappers,  miners,  and  pontoniers.  In  a 
word,  both  officers  and  men  needed  advantages  similar  to  those  ex- 
tended to  the  Artillery,  by  the  organization  of  the  school  at  Fortress 
Monroe. 

The  Chief  of  Engineers,  as  early  as  1868,  inaugurated  the  custom  of 
assigning  all  recent 'graduates  to  duty  with  the  troops  for  a  term  of  2 
or  3  years ;  and  this  practice  has  been  steadily  followed  since  that  date. 
He  also  instructed  the  Battalion  commander  to  afford  them  every  pos- 
sible facility  for  acquiring  a  practical  knowledge  of  the  duties,  both  mili- 
tary and  civil,  upon  which  they  were  liable  to  serve. 

In  carrying  out  this  system,  a  field  astronomical  observatory  was 
erected  at  WUlets  Point,  in*  1868 ;  regular  series  of  meteorological  obser- 
vatious  were  begun  in  1868  ^  practice  in  making  reconnaissances  and 
surveys  dates  firom  1868 ;  the  use  of  photography  for  duplicating  maps 
in  the  field  was  added  in  1873 ;  tidal  and  current  measurements  began 
in  1871 ;  while  drills  in  field  fortifications,  sapping  and  mining,  pou- 
toniering,  infantry  tactics,  and  target  practice  have  always  received  as 
mach  attention  as  the  more  pressing  duties  of  the  troops  would  permit. 
So  soon  as  the  trials  had  sufficiently  developed,  our  system  of  subma- 
rine mining  laboratories  were  prepared,  and  officers  and  men  have  re- 
ceived careful  training  and  instruction  in  the  various  branches  of  science 
apon  which  success  in  this  new  mode  of  warfare  will  depeiul. 

For  the  last  few  years,  since  the  post  has  become  essentially  com- 
plete, and  the  public  property  has  been  securely  stored,  increasing  at- 
tention has  been  devoted  to  perfecting  the  details  of  instruction  in  these 
several  branches ;  until,  at  length,  wBlets  Point  has  become  an  efficient 
school  of  application  for  the  Engineer  service. 

The  general  system  carried  out  during  the  past  year  is  set  forth  in 
my  Orders  No.  15,  series  of  1880,  and  No.  4,  series  of  1881,  of  which 
copies  are  appended. 

The  work  of  the  officers  in  astronomy  is  reported  in  Orders  No.  3, 
series  of  1881,  to  which  I  would  especially  invite  attention,  as  contain- 
ing a  full  description  of  the  observatory,  and  of  the  system  adopted, 
after  an  experience  of  twelve  years,  in  preparing  for  this  important 
branch  of  the  duties  of  the  Corps  of  Engineers.  In  connection  with 
the  auroral  records,  I  may  add  that  Private  Thomas  Murphy,  Company 
B,  the  watchman  on  i)ost  No.  3,  on  the  night  of  June  22, 1881,  discov- 
ered the  new  comet  at  2  hours  20  minutes  a.  m.,  which  is  as  early  an 
hour  as  I  have  seen  claimed  in  the  newspapers  by  any  party.  This 
feet  has  been  certified  to  the  proper  authorities,  with  a  view  to  having 
his  name  entered  among  the  competitors  for  the  Warner  Observatory 
prize. 

In  meteorology  and  barometric  hypsometry  the  results  are  reported  in 
appended  Orders  No.  6,  series  of  1881,  to  which  I  would  also  invite  atten- 
tion as  showing  unusual  interest  and  research  on  the  part  of  the  officers. 

The  usual  routine  of  instruction  in  the  torpedo  service  has  been  ex- 
tended during  the  past  year  by  the  admission  of  a  class  of  artillery 
officers,  under  the  provisions  of  General  Orders  No.  65,  Adjutant-G.en- 
erai's  Office,  series  of  1880,  to  qualify  as  acting  engineers  in  the  duties 
of  submarine  mining.  I  append  a  copy  of  my  Orders  No.  2,  series  of  1881, 
which  contains  all  information  needed  as  to  the  woi:king  of  this  experi- 
ment, which,  in  my  judgment,  has  proved  to  be  entirely  successful  and 
productive  of  excellent  results.  It  has  formed  the  subject  of  a  special 
report  to  the  General  of  the  Army,  already  forwarded  through  regular 
channels. 
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In  military  photography  as  good  progress  has  been  made  as  the  inad- 
equate accommodations  of  the  building  render  possible.  I  append  the 
report  of  the  officer  in  special  charge,  Captain  Quinn,  which  gives  all 
needful  details,  and  with  whose  views  I  concur. 

Current  measurements  were  again  interrupted,  first,  by  the  delay 
which  occurred  in  supplying  the  vacancy  created  bv  detaching  my  adju- 
tant, Lieutenant  Fisk  (who  would  have  had  direction  of  the  work),  early 
in  the  season  *,  and,  secondly,  by  the  necessity  of  renewing  the  pOe  foun- 
dations of  the  self-registering  gauge-house,  carried  away  by  ice  last  win- 
ter. These  repairs  have  now  been  made,  and  the  work  will  receive  att^- 
tion  during  the  present  season. 

The  usual  surveys  and  reconnaissances  have  been  well  executed,  both 
by  officers  and  enlisted  men.  The  latter  have  had  more  thorough  in- 
struction in  the  use  of  the  transit  and  lev^l  than  heretofore,  in  order  to 
render  them  sufficiently  expert  to  be  of  service  in  this  class  of  work  when 
planting  submarine  mines. 

The  winter  theoretical  instruction  of  the  non-commissioned  officers 
was  satisfactorily  carried  out  by  the  company  officers,  and  I  append  a 
copy  of  Orders  No.  5,  series  of  1881,  announcing  the  suojects  taught  and 
the  standing  therein.   » 

The  troops  have  been  exercised  in  the  manual  part  of  their  duties  as 
sappers,  miners,  and  pontoniers,  so  far  as  their  reduced  numbers  and  the 
needs  of  the  post  and  depot  have  permitted.  It  should  be  understood 
that  more  men  are  absolutely  necessary  before  any  reasonable  prepara- 
tion for  a  satisfactory  performance  of  tiieir  duties  in  time  of  war  can  be 
made.    . 

•  Inpontoniering  it  is  necessary  to  unite  the  companies ;  and  even  then 
the  total  available  force  is  insufficient  to  construct  a  bridge  in  a  proper 
manner,  or  with  proper  celerity.  The  men  are  well  taught  and  skillful, 
but  they  are  too  few  in  numbers  to  perform  the  mechanical  work. 

In  field  fortification  and  sapping  the  expedient  of  working  on  a  scale 
of  2  inches  to  the  foot  in  molding  sand  has  supplied  to  a  certain  extent 
the  deficiency  of  men ;  and  the  command-is  well  trained  in  their  duties 
as  overseers  of  working  parties  in  front  of  an  enemy. 

In  laiid-mining  drills  have  been  restricted  to  experiments  in  boring  for 
camouflets  to  be  0];>erated  with  the  aid  of  dynamite  or  explosive  gdatine. 
Here,  again,  the  strength  of  the  command  is  insufficient  for  the  practice 
needful  to  keep  pace  with  modem  methods. 

The  Battalion  is  well  instructed  in  infantry  drill,  to  include  the  school 
of  the  company ;  but  the  numbers  are  insufficient  for  battalion  drills 
upon  a  scale  large  enough  to  be  of  much  value. 

As  heretofore,  the  records  of  the  target  practice  show  excellent  re- 
sults, attributable  to  the  care  taken  by  the  company  officers  at  the  range, 
and  to  the  interest  of  the  men  in  the  work.  For  details  I  would  refer 
to  appended  Orders  No.  14,  series  of  1880,  and  No.  7,  series  of  1881. 

The  extension  and  arrangement  of  the  new  Engineer  museum,  men- 
tioned in  my  last  report,  has  been  continued,  and  it  bids  fair  to  soon 
become  a  very  useful  and  attractive  addition  to  the  post. 

In  fine,  I  am  able  to  report  that  during  the  past  year  steady  progress 
has  been  made  in  placing  the  school  of  application  upon  a  proper  footing. 
The  great  want  is  more  enlisted  men;  and  as  the  necessity  of  having  a 
large  number  in  training  for  defending  our  coasts  with  torpedoes  becomes 
better  appreciated,  this  may,  I  hope,  be  removed.  There  will  be  no 
need  of  retaining  the  entire  number  here  and  at  West  Point,  provided 
the  Battalion  be  recruited  to  its  legal  organization  (762  enlisted  men). 
After  passing  through  the  needful  training  large  details  can  be  sent 
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west  for  military  reconnaissance  and  map-making  under  the  officers  ot 
tiie  Corps  attached  to  the  staffs  of  the  generals  commanding  departments. 
Trained  soldiers  of  Engineers  are  greatly  wanted  for  this  work,  and  ap- 
plications have  to  be  constantly  refused  because  our  present  numbers 
are  insufficient  to  supply  the  demand.  Useful  employment  is  thus 
awaiting  the  men  as  soon  as  they  are  properly  instructed.  On  the  out- 
break of  war  with  a  maritime  power  they  would  be  recalled,  and  at  once 
pat  to  work  in  planting  the  mines  ui>on  which  the  safety  of  our  sea-board 
cities  will  dei)end,  but  which  will  never  be  successfully  served  without 
such  a  reserve  of  skilled  miners. 

Very  re8i>ectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Lieut  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.  U.  S.  A.^  Commanding. 

Brig.  Gen.  IT.  G.  Wright, 

Chief  of  Engineers^  U.S.  A. 


Saint  Louis,  Mo.,  May  31,  1«81. 

Sir:  I  liave  the  honor  to  submit  the  followinjc  report  upon  the  operations  of  tho 
•chool  of  ))hotof^phy  daring  that  portion  of  the  past  year  I  remained  in  charge. 

The  system  of  instmction  introduced  the  precedinjg  year  was  adhered  to  as  far  as 
the  limited  facilities  would  admit;  the  officers  receiving  the  theoretical  instruction 
the  preceding  year  were  given  opportunities  to  make  practical  application  of  their 
kiMwIed^  of  tho  different  processes  employed,  and  the  new  appointments  were  in- 
etracted  in  the  theory  and  practice  of  photography  and  given  such  practical  instruc- 
tion in  the  application  of  photogrtiphy  to  military  purposes  as  the  limited  time  would 
permit.  The  crowded  condition  oi  the  studio  has  materially  interfered  with  the  use- 
fdlDees  of  the  school.  This  was  particularly  to  be  regretted  since  the  non-commissioned 
officers  were  unavoidably  deprived  of  the  opportunities  to  use  the  apparatus  as  often 
IS  required,  ^nd  therefore  their  progress  has  not  been  as  satisfactory  as  was  to  be 
expected. 

llie  dust  floating  in  the  air  of  tho  studio  during  tho  time  that  it  was  necessary  to 
keep  fires  in  the  stoves  has  prevented  the  working  up  of  several  processes  which  were 
believed  to  be  of  considerable  value  for  military  purposes,  and  of  which  the  details 
were  but  imperfectly  known. 

Some  difficulty  also  occurred  during  the  cold  weather  in  keeping  the  various  solutions 
from  freeeing  dnnng  the  nights,  or  maintaining  them  at  proper  temperature  when  in 
use.  This  necessariTy  causes  a  good  deal  of  delay,  and  materiaUy  affects  the  quantity 
and  quality  of  the  work  performed.  The  building  is  certainly  unsuited  to  the  require- 
meats  of  the  different  purposes  for  which  it  is  attempted  to  adapt  it,  and  the  necessity 
for  a  better  and  more  commodious  building  is  painfully  apparent.  In  my  last  report 
attention  was  invited  to  this  want,  and  I  take  the  present  opportunitv  of  again  urging 
the  necessity  of  building  better  accommodations  for  the  photographic  scnool  as  an 
cmential  factor  in  its  future  useful  advancement.  • 

Very  respectfully,  your  obedient  servant, 


The  Adjctan't,  Battalion  of  EngineerSj  U.  S,  A. 


James  B.  Quinn, 
Captain  of  Engineers, 


*  fOeneral  Orders  No.  14.] 

Headquarters  Battauon  of  Engineers, 
WiUets  Pointj  New  York  Harbor,  November  20,  1880. 
L  The  foUowing  is  announced  as  the  result  of  tho  target  practice  of  this  Battalion 
for  the  year  ending  October  31,  1880: 

In  individual  firing  the  companies  were  practiced  at  the  several  ranges,  each  man 
firing  t«n  consecutive  shots.  The  following  table  <exhibits  the  best  scores  thus  ob- 
tiiiied,  showing  the  percentage  of  the  maximum  possible  at  each  distance  (fifty  times 
tfae  number  of  men  firing). 
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Consolidated  record  of  indiddital  firing. 


'  Company  A.     Company  B. 


Company  C.  ;  Company  £. 


Distance. 


100  yanls  . 
200  yards  . 
300  yawla  . 
400  3'ard8  . 
500  yanls  . 
GOO  yards  . 
700  varda  . 


Average . 


S 


^     I 

41 

41  j 

30 

38 

9 


i 


75.95 
70.05 
68.86 
6a  72 
61.20 
08.00 


2     i 

Vi       ' 


35  I    67.06 


27 


a 


7a  85 
72182 
68.61 
7a  37 
76.00 
6a  63 
7a  57 


7a  69 


I 


;  ^ 

t    g 

%« 

o 

1     u 

■•» 

1    0 

t 

1  ^ 

I 

41 1 

41  I 
89' 
37 

14  I 


1 
77.75 
73.33  : 
7a  24 
7L23 
72.11    . 

42 

38 
37 

82.52 
7a  51 
7a  94 
89.45 

7a  14  1 

Eim^iaecr 
Batulkia. 


a 

3  ' 

163  ' 
155 
153 
147  I 
101 


7a  78 
7a  15 
6a  84 

7a  u 
•a  01 
7a  rz 
7a  57 


36       74. 44  ; 


7a  01  1    100  i 


7a» 


The  firinfi;  of  Compauy  E  was  "necessarily  snspeuded  from  abont  August  14  to  Sep- 
tember lOy  1880,  at  the  request  of  ,the  assistant  surgeon  of  the  post  on  account  of  the 
condition  of  patients  in  the  post  hospital,  and  finally  stopped  by  onler  of  the  major- 
general  commanding  the  department,  on  account  of  its  interference  with  the  opera- 
tions of  the  railway  construction  parties." 

The  order  of  merit  of  the  companies  is  therefore  the  following:  Company  C,  Com- 
pany B,  Company  A,  Company  E  (score  incomplete). 

In  volley  firing  the  companies  fired  five  times  at  each  range,  with  the  results  stated 
in  the  following  table.  Company  E  did  not  fire  by  volley.  Company  C  fired  in  a 
heavy  rain  storm. 


Consolidated  record  of  rolhy  firing. 


Company  A. 

Company  B. 

Com] 

i 

•s 

1 
a 

24 
26 
25 

MmyC. 

i 

|a 

'.^ 

84.00 
85.85 
80.00 

Company  E. 

Enj^incer 
Battalion. 

Distance. 

1 

11 
11 
11 

Jit 

i 
!i 

|a 

1 

00.55 
8a  46 
7a  64 

"S 

1 

^ 

1 

1 

1 

i 

1 

a 

s 

t 

a 

1 

100  yards 

14 

SU  K7 

1 

49        85.61 

200Vards 

14  ,    81. 42 
14  1    6a85 

51        84.55 

300  yards T 

50        7aM 

Average 

11 

85.22 

14  1    77. 61 

25 

83.28  1 

50        82.13 

The  copies  of  Colonel  Laidley's  Rifle  Firing  were  received  after  the  spring  drills  had 
commenced,  and  it  was  impracticable,  without  interfering  with  other  matters,  to  cany 
out  a  full  course  of  instruction  in  estimating  distances  at  Willets  Point.  Hereafter 
this  exercise  will  form  part  of  the  winter  instruction.  Company  E  (stationed  at  We«t 
Point)  reported  no  driHs  in  estimating  distances;  and  the  bad  classification  of  that 
company  in  firing  is  explained  above. 
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Company. 


A 

B 

C 

E 

Battalion 


s 

a 

s 

1 

1 

Firing. 

Estimating    dis- 
tances. 

1 

1 

1 

i 

H 

9 
13 

6 
42 

First  class. 
Second  class. 

1 

45 
45 
44 

50 

43 
42 

6 
11 
12 

0 
10 
20 

17 
3 
5 

i 1        28 

28 

3          23 

194 

168 

20 

39 

25 

70 

3  1        7ft 

MATCHES  ENTERED  AT  CREEDMOOR. 

At  the  fall  meeting  at  Creedmoor,  teams  from  Companies  B  and  A,  Battalion  of  En- 

Sneers,  won  the  first  and  third  prizes  respectively  in  the  "  Short  Range  Military  Team 
atch,^  and  Company  C  stood  seventh  on  the  list  of  competing  teams.  The  condi- 
tioDs  of  the  match  were  as  follows :  "200  yards.  Open  to  teams  of  five  men  from  any 
company,  troop,  or  battery  of  the  National  Guard  of  New  York,  or  of  other  States,  or 
of  the  Ke^ar  Army,  Navy,  or  Marine  Corps,  to  be  composed  of  company  officers, 
DOD-commissioned  officers,  or  privates,* certified  to  have  been  members  of  the  company 
they  represent  on  June  1,  1880.  Position,  standing.  Rounds,  seven.  Teams  to  use 
the  rifle  their  company  is  armed  with."  Twelve  teams  competed.  The  following 
tables  show  the  scores  made  by  the  company  teams  in  practice  and  in  the  match, 
which  was  shot  on  September  15.    The  day  was  rainy  and  unfavorable  to  good  shooting. 

COMPANY  B,  BATTALION  OF  ENGINEERS. 


Bank. 

Practice  scores. 

Scores  in  the  match. 

Name. 

! 

& 

1 
a 
s 

1 

I 

1 

i 

I 

A.M.MiUer 

Captain 

910 
945 
945 
945 
420 

735 
7«7 
782 

788 
348 

80.76 
81.16 
82.75 
7a  09 
82.85 

35 
35 

28 

31 

S2.fi5 

H.VsnSchon 

Private 

80.00 

C.  Barwtt 

do 

88.57 

W.Tnicy 

....do 

35         28 
55         2* 

1 

SOlOO 

A.  Kr^bs :::::::..::::.::::::.:::.. 

....do 

«2.e5 

Total 

175 

145 

82. 8e 
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COMPANY  A,  BATTALION  OF  ENGINEEKS. 


Rank. 

Practice  scores. 

Scores  in  the  match. 

Name. 

h 

1 

1 

S 

8 

A 

Captain 

980 
980 
910 
980 
980 
770 
910 

784 
770 
727 
754 
753 
585 
689 

80.00 
78.47 
79.89 
76.94 
76.84 
75.98 
75.72 

85 
35 
35 
35 
35 

29 
29 
29 
26 
24 

a« 

Charles  Renaad 

First  Sergeant 

Sergeant    .  .......... 

81» 

Theodore  Royston 

George  Boyle 

Edward  Kelly 

F.  V.Abbot 

Nicholaa  Gentner 

8186 

Private 

74. » 

Serseant                 .  -  .• 

68.57 

Second  Lieutenant 

Sergeant 

Total 

176 

137 

78.» 

COMPANY  C,  BATTALION  OF  ENGINEERS. 


Rank. 

Practice  scores. 

Scores  in  the  match. 

Name. 

} 

6 

1 

1 

i 

i 

1 

1 

J.C.MaUery 

Cantain                  •  •  .  - 

910 
700 
910 
910 
910 

713 
561 
730 
740 
711 

7a  85 
80.14 
80.22 
81.32 
78.13 

«85 
35 
35 
85 
85 

80 
28 
26 
25 
28 

85.71 

T.  A.  Bingham 

Second  Lieutenant  — 
Private  

80.00 

JohnCavanagh 

74.28 

Robert  Kohrt 

Private                     .  . 

7L43 

"William  Reeker 

Private                

65.71 

Total 

175 

182 

77.43 

This  match  has  been  shot  yearly  since  1876  and  has  been  won  by  the  following 
teams  and  scores.  In  1876  a  team  from  Company  C,  Battalion  of  Engineers,  won  the 
second  prize  with  a  score  of  130  points,  being  bnt  one  point  below  the  winning  team. 


Year. 


h 


r 


Winning  team. 


Scores  in  the  match. 


a 


1 

s 


1876.... 
1877.... 
1878....: 
1879.... 
1880.... 


Company  I,  Seventh  Regiment,  N.  G.,  S.  N.  Y 

Company  B,  Battalion  of  Engineers 

Company  C,  Battalion  of  Engineers 

Company  C,  Battalion  of  Engineers 

Company  B,  Battalion  of  Engineers 


175 
175 
175 
175 
175 


131 
127 
142 
133 
145 


74.86 
72.57 
8L14 
78l00 
82.86 


At  the  same  meeting,  a  team  from  the  Battalion  competed  in  the  Army  and  Navy 
Jonmal  match,  standing  seventh  on  the  list  of  nineteen  competing  teams.  The  con- 
ditions of  this  match  were  the  following:  *'Open  to  teams  of  twelve  from  all  rern- 
larly  organized  military  organizations  in  the  United  States,  including  the  Begmar 
Army,  Navy,  and  Marine  Corps.  All  competitors  to  be  regularly  enlisted  members,  in 
good  standiilg,  of  the  regiment,  battalion,  corps,  or  troop  they  represent,  and  to  have 
been  such  on  June  1, 1880,  and  to  appear  in  the  uniform  (full  dress  or  fatigue)  of  the 
organization  which  they  represent.  Weapon,  such  military  rifle  as  has  been  issued  at 
the  public  expense  to  the  organization  which  the  team  represents.  Distance,  500 
yards.    Ronnos,  seven.    Position,  any,  with  head  towards  the  target." 
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The  following  table  (»bows  the  practice  scores  and  those  made  in  this  match : 


Practice  scores.        Seoiea  in  the  match. 


Name. 

Rank. 

! 
1 

5 

1 

1 

© 
S 

i_ 

35 
85 
35 
35 
85 
85 
35 
35 
35 
85 
35 
35 

5 

i 

A.  M.  Miller 

Captain 

1,190 
1,225 
420 
980 
1,190 
1,260 
1,190 
1.225 
1,225 
1,260 
1,190 
1,260 
1,225 
1,260 
1,260 
1,120 

030 
950 
349 
771 
964 
974 
912 
932 
996 
995 
921 
971 
918 
035 
046 
841 

7a  15 

77.55 
83.09 
78.68 
81.01 
77.80 
7&64 
76.08 
81.81 
78.97 
77.39 
77.06 
74.04 
73.41 
75.08 
75.09 

25 
27 
21 
27 
27 
24 
25 
31 
29 
29 
28 
28 

71.48 

J.  C.  litlkry 

....do 

77.14 

Eugene  Griffin 

T.A.Bingham 

Charles  Renaad 

M.  HcCormack 

First  lieutenant 

Second  lieutenant 

First  sergeant 

Sergeant.... 

60.00 
77.14 
77.14 
68.57 

M.Doolan 

do 

7L43 

H.TonSohon 

Cornoral 

88.57 

C.Barrett 

^.v:. :::. 

82.86 

JobnCaTanagh... 

Private 

82.86 

Bobert  KohrtV. 

do 

80.00 

wnn«.F,  ^wVf^r 

.  do 

80.00 

J.  Tuner 

Serireant 

Theodore  Royston 

lo!^...:.:::.;::;.. 

C,  Von  Sothen 

do 

J.  Fraxer 

Private 

ToUl 

420 

321 

76.43 

By  order  of  Lieutenant-Colonel  Abbot : 


EuoENE  Griffin, 
First  Lieutenant  of  En^ineerSy  Adjutant, 


[General  Orders  No.  15.] 

Hbadquarters  Battalion  of  Engineers, 

WilleU  Pomt,  New  York  Harbor,  Xovemher  23,  18«0. 

I.  Officers  of  the  Battalion  who  have  not  already  submitted  the  reports  and  papers 
required  by  General  Orders  No.  6,  current  series  from  these  headquarters,  will  forward 
tbem  as  soon  as  possible,  in  order  not  to  delay  the  publication  of  the  usual  general 
orders  announcing  the  results  of  the  summer's  work. 

IL  The  following  will  be  the  course  of  winter  instruction  for  the  Battalion  during 
the  ensuing  season,  beginning  on  the  1st  proximo. 

WILLET8  POINT,  NEW  YORK  HARBOR. 

/■  ike  Torpedo  Service, — A  weekly  detail,  consisting  of  3  officers,  1  non-commissioned 
officer,  and  6  privates,  will  be  made,  as  heretofore,  for  torpedo  duty.  The  roster  for 
e&listed  meii  wiU  be  arranged  by  companies,  in  turn,  and  will  include  every  enlisted 
■oldier  not  excused  by  orders  from  these  headquarters.  The  roster  of  officers  will  be 
imii^  as  follows :  Officers  who  have  served  with  the  Battalion  during  the  past  sea- 
mh  will  form  one  roster,  and  those  recently  ordered  for  duty  another.  Details  will  be 
UTiQged  to  include  two  from  the  former  and  one  (for  two  weeks)  from  the  latter. 
Care  will  be  taken  to  distribute  the  detail,  so  far  as  practicable,  among  the  companies. 

The  officers  will  spend  at  least  six  hours  daily  in  the  laboratory  (Sundays  excepted). 
Weekly  tours  may  be  exchanged,  in  order  to  render  applications  for  jiemporary  ab- 
•ence  onnecessary.  It  is  expected  that  the  officers  will  make  themselves  thoroughly 
fiuniliar  with  the  details  of  every  part  of  our  adopted  system  for  submarine  mining ; 
with  the  practical  execution  of  all  the  electrical  measurements  laid  down  in  the  proof 
ibeets  of  the  Torpedo  Manual ;  and,  generally,  with  the  whole  subject  of  torpedo  de- 
feme,  including  its  history,  its  mechanical  details,  its  applications  of  electricity,  the 
me  of  modem  explosives,  &.c. 

The  enlisted  men  will  spend  the  regular  fatigue  hours  daily  (Saturdays  and  Sundays 
excepted)  at  the  laboratory  or  torneao  depot.  Their  instruction  will  be  under  the  oi- 
fwtion  of  the  senior  commissioned  officer,  aided  by  Sergeant  W.  H.  Brown^  assistant 
uutrnotor  in  submarine  mining.  It  will  comprise  telegraphing  with  the  dial  instru- 
nient,  including  the  code  for  actipn ;  the  duties  of  the  loading-room,  and,  so  far  as 
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practicable,  of  the  boat  service,  as  prescribed  in  tbe  proof  sheets  of  the  Torpedo  Man- 
ual, comprisiug  preparing  the  pines  of  the  buoyant  and  {pound  torpedoes ;  charging 
the  mines ;  charging  the  cut-off  Doxes,  three  methods ;  jointing  the  cores ;  making 
tnrk's  heads  in  the  electrical  cable;  using  the  junction  boxes;  attaching  a  cable  stop; 
splicing  and  knotting  hemp  rope ;  inserting  thimbles  in  the  wire  mooring  rope.  They 
will  also  receive  from  the  senior  officer  dau^verhal  instriiction  respeotinff  the  fuses,  ex- 
plosives, torpedo  material  (except  that  of  the  operating  room),  voltaic  oatteries,  sim- 
ple electrical  testing,  and  the  use  of  the  portable  apparatus  for  the  electrical  ignition 
of  mines.  On  the  Saturday  terminating  nis  tour  the  senior  officer  will  submit  to  these 
headquarters  a  report,  giving  the  names  of  the  detail,  what  verbal  and  other  instmc- 
tion  they  have  received,  figures  showing  the  insulation  of  the  core  joints  made  bv 
them,  and  their  relative  and  absolute  proficiency.  Printed  blank  forms  will  be  sup- 
plied. 

In  Field  Photography. — The  building,  apparatus,  chemicals,  &o.,  are  in  charge  of 
Captain  Quinn,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held 
responsible  for  the  judicious  use  of  the  property.  Lieutenant  Griffin,  Battalion  quar- 
termaster, will  act  as  his  assistant  in  these  duties. 

Officers  not  on  the  following  roster  may,  at  their  option,  use  the  laboratory  on  Sat- 
urdays; making  such  arrangements  with  him  as  shall  insure  no  confusion  in  his  official 
duties. 

Lieutenants  on  company  duty  will  be  placed  on  a  roster  for  instruction  or  practice 
under  Captain  Quinn.  Each  tour  will  continue  for  two  weeks,  Saturday  and  Sunday 
except-ed,  and  the  details  will  be  so  arranged  that  one  officer  will  be  oraered  weekly. 
This  detail  will  excuse  from  all  company  duty,  and  the  officer  will  spend  at  least  six 
hours  daily  in  the  laboratory. 

Officers  who  have  already  passed  through  the  course  of  instruction  are  detailed  for 
practice,  and  at  the  end  of  the  season  they  will  each  submit  a  report  specifying  in 
detail  the  amount  and  equality  of  the  work  done  by  them. 

The  course  of  instruction  will  be  arranged  to  cover  that  prescribed  in  General  Order 
No.  2,  series  of  1877  from  these  headquarters ;  and  at  the  close  of  the  season  each  officer 
will  submit,  through  Captain  Quinn,  a  personal  report  upon  the  work  he  has  accom- 
plished. This  paper  will  be  returned  to  him,  with  indorsements,  for  his  own  files; 
and  it  is  suggested  that  it  be  so  prepared  as  to  constitute  part  of  the  professional 
journal  required  by  the  Corps  order  regulating  examinations  for  promotion. 

Two  non-commissioned  officers  from  the  companies,  in  tUm,  will  be  detailed  for 
instruction  for  one  week,  Saturday  and  Sunday  excepted.  One  will  be  selected  from 
the  following  list : 

Company  A. — Sergeant  Tiedmann,  Corporal  Wunder. 

Company  B. — Corporal  Griffin,  Corporal  Von  Schon. 

Company  C. — Sergeant  Turner,  Corporal  Grenier. 

Tli^  other  wiU  be  taken  in  turn  from  the  remaining  non-commiss\oned  officers  of  tbe 
company.  Attendance  will  include  the  usual  fatigue  hours,  ana  the  instructor  will 
prescribe  such  work  as  may  be  best  suited  for  the  individuals. 

In  Field  Astronomy, — ^The  daily  observations  of  the  officer  of  the  day  for  time,  and 
work  in  the  observatory,  after  each  officer  has  completed  the  course  prescribed  in 
General  Order  No.  6,  current  series  from  these  headquarters,  will  be  suspended  during 
the  inclement  season. 

In  Meteorology, — ^The  usual  hourly  meteorological  observations  at  Willets  Point  will 
begin  on  January  2,  1881,  and  will  continue  for  sixty  consecutive  days.  Officers  who 
have  not  already  done  so  will  take  advantage  of  this  opportunity  to  make  themselves 
familiar  with  the  contents  of  Professional  Paper  No.  15,  of  the  Corps  of  Engineers, 
treating  of  meteorology  and  barometric  hypsometry. 

Captain  Miller  and  Captain  Mallery,  eacn  acting  for  ten  days  in  turn,  are  charged 
with  the  supervision  of  these  obsert'ations.  They  will  make  daily  inspections  of  the 
instruments,  and  see  that  they  are  kept  at  all  times  in  perfect  condition.  They  will 
critically  inspect  the  observer  not  less  than  once  a  day,  ascertain  by  questions  and  by 
examining  the  plots  and  records  that  he  understands  and  performs  nis  duty,  and,  if 
necessary,  will  give  him  detailed  instx'uction.  At  the  end  of  each  tour  of  ten  days  they 
will  submit  a  report  to  these  headquarters,  giving  the  names  of  the  several  observers, 
the  number  of  times  each  has  been  inspected,  and  a  full  statement  of  his  relative  and 
absolute  proficiency. 

The  observers  will  consist  of  the  lieutenants  on  company  duty  with  the  Battalion  at 
this  post,  and  of  the  requisite  number  of  non-commissioned  officers  from  each  of  the 
three  companies,  to  be  selected  by  the  captains.  Each  tour  will  consist  of  two  consecu- 
tive days ;  the  observers  will  be  excused  from  all  other  duty  during  that  period,  but  will 
make  all  reductions  and  plotting  pertaining  to  their  records  oorreoity  and  at  once. 
Observations  between  the  hours  of  12  m.  ai^d  6  a.  m.,  both  inclusive,  may  be  omitted. 
The  roster  of  companies  will  be  kept  at  these  headquarters. 

Immediately  dfter  the  termination  of  the  observations  the  data  will  be  folly  and 
intelligently  discussed  upon  Colonel  Williamson's  system,  by  aid  of  the  daily  plots  and 
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diagrams,  and  tiuder  the  supervision  of  the  captains,  by  the  lieutenants  of  the  com- 
panies. To  Company  C  is  assi^ed  the  reduction  of  the  observations  with  the  psy- 
chrometer,  incluaing  force  of  vapor  and  relative  humidity ;  to  Company  A  those  with 
the  aneroid  barometer  and  of  the  air  temperature ;  and  to  Company  B  those  with  the 
meicnrial  barometer,  and  of  the  winds  and  clouds.  Should  this  reduction  develop 
colpable  want  of  accuracy  on  the  part  of  any  observer,  his  name  will  be  reported  by 
the  captain  in  charge  in  transmitting  the  final  tables  and  diagrams. 

In  Im/antrjf.  —Company  commanders  will  see  that  their  companies  are  kept  well 
drilled  m  the  pianual  of  arms,  and  that  they  are  practiced  in  the  oayonet  exercise,  and 
when  the  weather  is  suitable  in  estimating  distances.  The  hours  of  practice  and  of 
recrnit  drills  will  be  related  as  may  be  most  convenient.  One  company  drill  will 
be  had  at  3  p.  m.  on  Friday  of  each  week,  recall  being  beaten  at  2.30  p.  m.  for  that 
porpose ;  the  drill  will  be  attended  by  all  men  supplieC^ith  muskets,  except  the  fore- 
going details,  and  men  actually  on  necessary  duty  which  will  not  admit  of  delay. 

TluoreHcal  lustruetions. — ^The  non-commissioned  officers  of  each  company  in  turn  will 
be  detailed  for  one  week  for  theoretical  instruction.  They  will  be  excused  from  all 
duties  but  those  necessary  in  the  company,  and  will  attond  all  recitations  unless  ex- 
cnned  by  the  surgeon.  The  only  exception  to  this  detail  will  be  the  police  sergeant, 
the  depot  sergeant,  the  acting  drum  major,  the  Battalion  printer,  and  the  Battalion 
photographer.  The  hours  of  the  post  school  will  be  regulated  accordingly  when  the 
teacher  is  on  the  detail. 

Recitations  will  be  conducted  daily  (Sa^rdays  and  Sundays  excepted)  at  such  hours 
aa  may  be  selected  by  company  commanders.  The  latter  wUl  be  the  instructors  of  the 
companies,  their  subalterns  being  assistants.  Regular  classes  will  be  formed  in  field 
fortification  (including  mining) ;  -pontoniering ;  topographical  drawing ;  infantry  tac- 
tics; the  theoretical  and  practical  use  of  the  railroad  transit ;  military  signaling ;  and 
sabmarine  muiing  according  lo  the  proof  sheets  of  the  three  parts  of  the  Manual.  The 
inatmction  in  electricity  wiU  include  elaborate  verbal  explanations  and  experiments  in 
the  electrical  laboratory,  which  will  be  open  on  Mondays  and  Tuesdays  for  this  pur- 
pose. 

Each  recitation  will  be  marked  on  the  West  Point  system ;  and,  at  the  close  of  each 
week,  a  list  showing  the  marks  of  each  non-commissioned  officer,  in  each  branch,  will 
be  forwarded  to  these  headquarters. 

Daring  the  winter  season,  the  school  for  soldiers,  ordered  by  act  of  Congress  ap- 
proved July  28, 1866,  and  announced  to  the  Army  in  General  Oraers  No.  56,  dated  War 
bepartment,  A.  G.  O.,  August  1st,  1866,  will  be  established.  Attendance  will  be  vol- 
untary, the  object  bein^  to  extend  aid  to  such  enlisted  men  as  desire  to  devote  a  por- 
tion of  their  winter's  leisure  to  study.  The  necessary  fuel  for  warming  the  rooms  will 
be  furnished  by  the  Quartermaster's  Department,  as  authorized  by  General  Orders  No. 
94,  series  of  1867,  from  the  headquarters  of  the  Army. 

This  school  will  be  under  the  charge  of  the  Battalion  adj  utant.  Sessions  will  be  held 
between  7  and  8  p.  m.  on  Tuesdays,  Thursdays,  and  Fridays  of  each  week.  Weekly 
reports  similar  to  those  of  the  non-commissioned  officers'  recitations  will  be  rendered 
to  these  headquarters. 

WEST  POINT,  NEW  YORK. 

The  drill  of  Company  E  being  under  the  direction  of  the  Superintendent  of  the  Mil  * 
itary  Academy,  it  is  requested  dat,  as  far  as  practicable,  the  non-commissioned  officers 
and  men  may  nave  instruction  similar  to  that  of  the  rest  of  the  Battalion ;  and  that  a 
eonsoudated  report  of  the  recitations  ofHhe  non-commissioned  officers  in  each  branch 
may  be  forwarded  to  those  headquarters,  at  the  close  of  the  season. 
By  order  of  Lieutenant-Colonel  Abbott : 

Eugene  Griffin, 
First  Lieutenant  of  Engineers ^  Adjutant , 


[General  Orders  Ko.  2.1 

Headquarters  Battauon  of  Engineers, 

Willets  Point,  New  York  Harbor,  January  :?,  !*:<•? I. 
Tae  following  will  be  the  military  status  and  course  of  study  of  officers  of  Artillery 
ordered  to  report  at  Willets  Point  to  qualify  as  acting  Engineer  officers  in  the  duties  of 
mbmarine  mining. 

military  status. 

8nch  officers  will  be  mustered  on  the  field  and  staff  rolls  of  the  Battalion  of  Engi- 
aecis,  and  will  be  borne  on  its  reports  and  returns  as  on  special  duty.*  They  will  not 
be  attached  to  companies  nor  be  subject  to  ordinary  details  for  military  duty  at  the 
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post,  but  will  report  themsolvos  daily  at  headanarters  immediately  after  guaid- 
mounting,  to  enable  the  adjutant  to  make  out  the  morning  report  correctly.  They 
will  attend  reviews  and  inspections  with  the  Battalion  staff,  and  will  be  subject  to  the 
general  orders  and  discipline  of  the  post. 

COURSE  IN  SUBMARINE  MINING. 

It  is  understood  that  all  ofQcers  authorized  to  report  for  this  duty  do  so  upon  their 
own  application.  The  course  of  instruction  will  therefore  be  reflated  >  1st,  to  afford, 
under  a  pledge  of  secrecy,  every  opportunity  to  l>ecome  familiar  with  the  drills,  the 
apparatus  and  appliances,  the  library  and  the  confidential  publications  of  the  school 
of  submarine  mining;  2d,  to  preserve,  for  the  use  of  the  Chief  of  Ensiueers  and  the 
General  of  the  Army,  such  a  record  of  individual  proficiency  as  shall  make  known,  the 
fitness  of  each  officer  to  be  detailed  for  dut^  in  submarine  mining  in  case  of  emergency. 
The  course  will^  therefore,  consist  of  daily  reading,  systematic  laboratory  practice, 
drills  in  submanne  mining,  followed  by  monthly  examinations.  Officers  are  expectea 
spend  six  hours  daily,  except  Saturdays  and  Sundays,  at  the  laboratory,  beginning 
immediately  after  guard-mounting. 

This  general  course,  which  is  similar  to  that  upon  which  officers  of  the  Battalion  of 
Engineers  are  required  to  be  examined  for  promotion,  will  be  arranged  as  follows: 

Month  of  January.-'The  first  three  chapters  of  Part  I  of  the  Manual  and  a  full  ooiuBe 
of  laboratory  practice  in  electricity  and  electrical  measurement.  Consult  also:  Elec- 
tricity and  Magnetism,  by  Jenkin ;  Reports  on  Electrical  Standards,  by  Jenkin ;  Elec- 
tricity and  Magnetism,  bv  Maxwell ;  Electricity  applied  to  Arts,  by  St.  Edme ;  Nat- 
ural Philosophy,  by  Deschanel;  Physical  Technics,  bJrFrick ;  Ganot's  Physics;  Phys- 
ical measnrements,  by  Kohlrausch;  Telegraph  Cable  Tests,  by  Hoskioer;  M^moriel  des 
Officiers  du  G^nie,  especially  vols.  17,  19,  and  22;  Electricity,  by  Sprague;  Expose  de 
FElectricit^,  by  Du  Moncel ;  Exercises  in  Electrical  Measurements,  by  Da^' ;  Handbook 
of  Electrical  Testing,  by  Kemp ;  Pile  Electrique,  by  Niaudet ;  Electricity  and  Mag- 
netism, by  Gordon;  the  files  of  the  electrical  journals  of  England,  France,  and  the 
United  States.  See,  also,  other  works  named  in  the  Catalogue  of  the  Library  under 
the  heading,  ** Electricity  and  Magnetism.^ 

Month  of  February. — Complete  Part  I,  and  study  Parts  II  and  III  of  the  Manual,  and 
General  Abbot's  Report  upon  Experiments  and  Investigations,  made  at  Willets  Point, 
to  Develop  our  system  of  Submanne  Mining— supplemented  by  use  of  the  museum,  and 
by  laboratory  practice  in  the  mechanical  details  of  loading  torpedoes,  making  Joints, 
inserting  thimbles  in  wire  rope,  &c. 

Month  of  March, — History  of  torpedo  warfare,  offensive  and  defensive,  and  study  of 
forei^  systems  for  the  latter,  so  far  as  illustrated  in  the  museum  or  known  from  pub- 
lications. Consult:  Johnson's  Cyclopedia,  art.  ''Torpedoes'' (see  scrap-book);  Sub- 
marine Warfare,  by  Barnes;  Torpedoes,  by  King;  Coast  Defense,  chapter  on  Torpe- 
does, by  VonScheliha;  Submarine  Mines,  byStotherd;  Review  of  same,  by  Dawson; 
Fabrication  of  iron  for  Defensive  Purposes  (article  Torpedoes),  by  Board  of  Engineers: 
Torpedo  Service  in  Europe  in  1873  (in  manuscript),  by  Casey  and  Abbot;  Confidential 
Reports  to  British  War  Office  on  German  and  Austrian  Torpedoes,  by  Chesuey  and  Stot- 
herd;-  Les  Torpilles,  by  de  Sarrepoint:  Report  de  la  Commission  des  Torpilles  (Dntch), 
by  Vandervelde;  Lectures  on  Movable  Torpedoes,  Submarine  Boats,  and  the  White- 
head Tornedo,  by  Barber;  Serial  extracts  from  Engineering,  1M76-78;  Torpedoes  and 
Torpedo  Warfare,  by  Sleeman;  Minas  Hidi^ulicas  Defensivas  (manuscript  extracts 
translated  by  Lieutenant  Abbot),  by  Scheidna^el ;  many  articles  in  scrap-books.  See, 
also,  the  Catalogue  of  the  Library,  under  headings  ''Torpedoes''  and  '* Articles  on  Tor- 
pedoes." 

Month  of  April, — The  subjects  of  modem  explosives,  and  of  the  electric  light  as  used 
in  harbor  defense — supplemented  by  experiments.  Consult:  La  dynamite  et  La  Nitro- 
glycerine, by  Champion ;  Les  Dynamites,  by  Fritsch,  in  Memorial  de  I'Officier  du  G^nie 
vols.  20  and  22 ;  Numerous  Essays  on  Explosive  Agents, by  Abel ;  Dynamite  Works  of 
the  Atlantic  Giant  Powder  Company,  by  Mackenzie;  Notes  on  Certain  Explosive 
Agents,  by  Hill ;  Notes  on  Modem  Explosives,  by  Abbot ;  Evidence  before  Circuit  Court 
of  Massachusetts,  in  Case  of  Atlantic  Giant  Powder  Company  V8,  George  M.  Mowbray, 
1876 ;  Nitro-glycerine  at  Hoosac  Tunnel,  by  Mowbray ;  Gun-cotton  Explosion  at  Stow- 
market,  by  Magendie ;  Lithofracteur,  Report  of  Special  Committee ;  Report  of  Select 
Committee  on  Explosive  Substances ;  Researches  on  Explosive  Substances — Fired  Gun- 
powder— by  Noble  and  Abel ;  see,  also,  Catalogue  of  Library  for  many  articles  on  gun- 
cotton  and  other  explosives,  contained  in  the  Journal  of  the  United  Service  Institute 
and  the  Memorial  de  I'Officier  du  G^nie,  and  for  other  references.  On  the  Electric 
Light,  consult:  Eclairage  a  I'Electricit^,  by  Fontaine;  Report  of  Committee  of  House 
of  Commons  on  Lighting  by  Electricity ;  Electric  Lighting,  by  Schoolbred ;  The  Elec- 
tric Light,  by  Higgs. 

Months  of  Mdjf  and  June, — These  months  will  be  devoted  to  out-door  drills  and  cxet- 
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am,  inclodinff  the  planting,  testing,  and  raising  of  torpedoes,  tracking  vesseis,  praotioe 
ii  optniing  the  apparatus  for  automatic  and  jadgment  firing,  testing  explosives  in  the 
rliigiy  trials  with  the  fish  torpedo,  and  to  a  general  review  of  the  course. 

EXAMINATIONS. 

To  determine  the  individual  progress  of  the  officers,  an  examining  board,  consisting 
of  tbe  lieutenant-colonel  commanding,  and  of  tlie  three  captains  commanding  compa- 
nies, is  hereby  constituted. 

Oo  or  about  the  last  day  of  each  mouth  this  board  will  assemble,  upon  the  call  of 
Um  pre«ident|  to  examine  each  officer  on  the  course  prescribed  for  the  preceding  month. 
The  tin>t  five  examinations  will  be  oral,  and  the  last  one  written.  The  object  will  be 
the  official  determination  of  absolute,  not  relative,  proficiency  ;  and  no  attempt  at  ar- 
nngiDg  a  class  standing  will  be  made.  The  several  examinations  will  be  marked  by 
each  meiuber,  ou  the  West  Point  system,  and  upon  the  completion  of  the  course  a  report 
will  be  rendered  through  the  Chief  of  Engineers  to  the  General  of  the  Army,  setting 
forth  the  opinion  of  the  board  upon  the  qualifications  and  fitness  of  each  officer  to  be 
detailed  on  submarine  mining  duty,  in  case  it  should  become  necessary  to  defend  our 
eoasts  with  torpedoes. 

By  order  of  Lieutenant-Colonel  Abbot : 

J.   H.   WiLLARD, 

First  Lieutenant  of  Engineers,  Adjutant, 


'(General  Orders  No.  3.J 

Headquahters  Battalion  op  Engineers, 
WilleVs  Point,  Xew  York  Harbor,  January  10,  1881. 

Th«  following  are  announced  as  the  results  of  the  astronomical  observations  taken 
io  18H0  at  the  field  observatory  at  Willett's  Point  (see  General  Orders  No.  5  of  1870,  No. 
9  of  1^71,  No.  8  of  1872,  No.  2  of  1873,  No.  2  of  1874,  No.  3  of  1875,  No.  1  of  1876,  No.  1 
of  1H77,  No.  3  of  1878,  No.  1  of  1879,  and  No.  3  of  1880,  for  former  results). 

Agronomical  observations  have  been  made  at  Willet's  Point  continuously  since  the 
cstabUshment  of  the  observatory— in  1869-70-71-72,  under  the  personal  direction  of 
tbo  Battalion  commander ;  in  1873-74-75-76-77,  under  the  direction  of  the  three  com- 
pany commanders,  each  acting  for  one  week  in  turn ;  in  1878-79,  under  the  direction 
of  Captain  Miller;  and  in  1880,  under  the  personal  direction  of  the  Battalion  com- 
mander, assisted  by  Captain  Mallery. 

Doriog  these  twelve  years,  50  officers  of  the  corps  have  had  the  benefit  of  practice 
with  the  instruments — the  object  beintr :  1st,  to  affitrd  them,  during  their  service  with 
the  Battalion,  an  opportunity  to  become  entirely  familiar  with  all  the  astronomical  in- 
stromenta  and  methods  in  use,  both  on  first-class  geodetic  surveys  and  on  reconnais- 
Baoces ;  and,  2d,  to  accumulate  numerical  data  for  estimating  the  absolnte  errors  likely 
to  affect  astronomical  field-work,  with  instruments  and  methods  of  different  grades 
of  precision. 

OLD  OBSERVATORY. 

The  old  observatory,  constructed  in  1868  with  limited  means  and  provided  ¥dth  in- 
faior  instruments,  is  sufficiently  described  in  the  first  of  the  orders  above  named. 

To  determine  its  approximate  geographical  position,  its  location  was  laid  down  on 
a  detailed  sorvey  of  the  pnblie  lands  at  Willet's  Point,  and  forwarded  in  1870  to  Prof. 
J.  C.  Hilgard,  assistant  m  charee  of  the  Coast  Survey  office,  who,  ht>m  the  latest  de- 
tenninations  at  that  office,  fixed  its  position : 

North  latitude,  40^  47'  20''.52. 

Longitude  west  from  Greenwich,  4h.  55m.  06.04s. 

In  1^^,  the  latter  determination  was  revised  by  time  signals  sent  for  ten  oonseon- 
tive  days  from  the  Naval  Observatory  at  Washington  (see  General  Order  No.  1  of  1879) 
irhieh  gave  the  value  now  adopted : 

West  from  Greenwich,  4h.  55m.  07.48s.  :t0.14. 

TTie  latitude,  as  deduced  from  all  (^65)  observations  with  the  senith  telescope— 
OMatly  made  with  an  old  instrument  oi  the  orig^al  pattern  devised  bv  Talcott,  and 
depending  on  pairs  of  stars  ftom  the  older  catalogues--(see  the  General  Orders  above 
named)  is: 

North  latitude,  40^  47'  17".66±0.575. 

NEW  OBSERVATORY. 

The  old  observatory  was  small  and  inconvenient  in  many  respects,  and  a  new  one 
vas  erected  by  Bngineer  soldiers  in  the  spring  and  summer  of  1879.    The  instruments 

28  E 
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were  transfeired  in  September  of  that  year.  The  center  6f  the  dome  of  the  new  boild- 
ing  is  408  feet  north  and  210  feet  west  of  the  center  of  the  only  pier  of  the  old  boildinf . 
At  Willets  Pointy  one  second  of  latitude  (arc)  is  abont  101  feet,  and  one  second  of 
longitude  (time),  about  384  yards. 

During  the  past  year  a  careful  determination  of  the  latitude  has  been  made  with  a 
fine  zenith  telescope  and  Saiford's  new  catalogue  of  stars,  prepared  for  the  Wheeler 
Survey.    The  discussion  of  these  observations,  reported  below»  gives  its  position : 

North  latitude,  A(P  47'  21".59  ±  0.082. 

It  will  be  noted  that  the  latitudes  determined  at  the  two  observatories,  when  trans- 
ferred to  a  common  point  by  the  survey  given  above,  differ  only  11  feet.  This  result, 
depending  on  observations  made  by  different  observers  with  different  instruments  and 
star  cata&Rues,  at  different  places  and  in  different  years,  is  a  fair  test  of  the  absolute 
precision  of  the  method. 

The  lonffitude  determined  by  the  time  signals  from  Washington  in  1878,  and  trans- 
ferred to  tne  new  dome  by  the  survey  above  given,  is — 

West  from  Greenwich,  4h.  55m.  a7.66e.  ±0.14. 
East  from  Washington,  Oh.  13m.  04.39s.'3:0.14. 

The  general  arrangements  of  the  new  observatory  have  proved  to  be  convenient  in 
every  respect ;  and  the  appended  plate  has  been  ])hotolithographed  on  the  battalion 
press,  for  the  convenience  of  officers  having  occasion  to  construct'  field  ot>flervatoriM 
of  a  semi-permanent  character.  It  need  only  be  added  that  the  roof  is  of  tin ;  that 
the  sides  of  the  meridian  slits  are  prolonged  upward  to  a  horizontal  plane,  and  an 
covered  by  a  single  hinged  and  overlappin|;  shutter,  manipulated  from  the  roof— s 
plan  which  has  perfectly  excluded  both  rain  and  snow ;  that  the  vertical  slits  are 
closed  by  an  external  shutter  and  also  by  a  window  sash — the  object  of  the  latter 
bein^  to  reduce  the  opening  to  a  minimum  on  windy  niehts,  and  to  afford  means  of 
ventilating  the  building  during  hot  summer  days ;  and  that  the  dome  is  revolved  on 
four  balls^  l>y  two  fixed  hand-levers  eugacine  iron  pins  on  its  base. 

An  additional  pier  is  provided  outside  the  ouilding,  for  practice  with  instruroent« 
to  be  placed  in  position  on  the  night  of  observation. 

A  graded  and  graveled  circle  is  arranged  in  the  vicinity  for  sextant  work.  Offioen 
recline  or  sit  on  a  mat,  as  may  be  preferred ;  and  the  artificial  horizon  is  required  to 
be  placed  on  the  ground,  as  would  be  done  in  the  field. 

INSTRUMENTS. 

Equatorial  Ule$omfe, — ^This  instrument,  ordered  upon  the  following  specifications  from 
Fauth  &  Co.,  of  Washin^n,  in  June,  1880,  is  now  nearly  ready  lor  delivery. 

The  object-glass  is  5.5  inches  in  clear  aperture,  made  by  Alvan  Clark  &  Sons,  with 
a  finder  of  2  inches  clear  aperture.  The  principal  eye-piece  is  fitted  with  a  position 
micrometer  of  best  construction  divided  on  silver,  with  a  parallactic  movement,  fine 
for  spider-line  and  rapid  for  the  entire  box — as  lately  made  in  an  instrument  for  Tsle 
College  observatory.  Eight  eye-pieces  are  supplied,  three  fitted  to  the  micrometer. 
Both  declination  and  hour  circles  are  divided  on  silver,  with  an  extra  graduation 
(course)  for  approximate  settings.  They  are  respectively  12  and  15  inches  in  diame- 
eter.  The  clocK-work  is  governed  by  a  Villarceau  regulator,  with  maintaining  power 
regulated  from  the  eye  end,  and  the  declination  axis  is  provided  with  a  slidin|^  level 
to  bring  the  telescope  into  the  meridian.  The  illumination  is  through  the  decbnation 
axis,  the  lamp  being  vertical  in  all  portions  of  the  telescope. 

Portable  telescope. — An  old  telescope  made  by  Tulley,  having  an  object-glass  3.8  inches 
clear  aperture,  and  a  focal  length  of  65  inches.  It  is  equatorially  mounted  on  a  Smes- 
ton's  block,  resting  on  a  stiff  tripod.  Motion  in  right  ascension  and  declination  can 
be  given  by  two  handles  within  reach  of  the  observer.  The  defining  power  of  tbe 
telescope  is  fair,  and  there  are  several  eye-pieces ;  but  the  vibration  caused  by  the 
rough  searing  of  the  moving  parts  renders  it  difficult  to  observe  with  a  higher  power 
than  about  fifty  diameters. 

CkMnhined  traneit  and  zenith  telescope, — This  is  a  fine  instrument  (No.  2),  made  in  1876, 
bv  August  Lingke  &  Co.,  at  Freiberg,  in  Silesia.  The  clear  aperture  of  its  object 
fflass  is  2.5  inches  and  its  focal  length  is  30  inches.  It  has  two  findins  circles  for 
transit  work,  and  a  larger  circle  and  delicate  level  for  use  as  a  zenith  telescope — all 
attached  to  the  sides  of  the  tube.  The  reticule  contains  fifteen  fixed  threads  in  three 
groups,  and  three  fixed  and  one  movable  thread  at  right  angles  to  them,  for  microm- 
eter work.  The  eye- piece  has  a  rapid  parallactic  movement.  The  arrangement  for 
revolving  the  instrument  between  the  stops  in  latitude  observations  is  solid  and  conve- 
nient. A  horizontal  tangent  screw,  with  a  micrometer  screw  acUusted  to  the  azimuth 
y,  renders  it  easy  to  place  the  instrument  in  the  meridian. 

Zeniik  lelesoope.— This  fine  instrument  (No.  20)  is  one  of  the  latest  pattern,  made  by 
Wm.  Wurdemann,  of  Washington,  for  the  United  States  Northern  Boundary  Commis- 
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«ioii,  in  187^73.    The  object-glam  hasVb  dear  apertnie  of  2.6  inches,  the  focal  length 
being  32  inches,  and  the  magnifying  power  60  diameters. 

jRuMtan  iramii  — This  instraiuent  (Mo.  1666),  also  adapted  ibr  nse  as  a  zenith  tele- 
scope, was  made  by  Staokpoie  &  Bio.,  of  New  York,  after  the  pattern  adopted  for  the 
American  parties  sent  to  observe  the  transit  of  Venns  in  1874.  In  form  it  closely  re- 
eembles  a  portable  instrument  made  in  1870  for  the  Harvard  College  observatory  by 
Mr.  Herbst,  the  mechanician  of  the  Pnlkowa  observatoiy  in  Russia ;  the  addition  of 
the  level  for  zenith  telescope  work  was  dne  to  Professor  Winlock  in  1873.  The  object- 
glass  has  a  clear  aperture  of  2.6  inches,  and  a  focal  length  of  30  inches.    The  image  of 


earner. 

Troughton  tranHU—ThiB  is  an  old  instrument,  the  first  one  ever  purchased  for  the 
Military  Academy  at  West  Point,  and  is  loaned  to  us  by  Professor  Michie.  It  is  simple 
and  solid  in  construction,  and  is  capable  of  excellent  work,  as  may  be  seen  by  some  of 
the  following  records.  The  object-glass  has  2  inches  clear  aperture  and  a  focal  length 
«f  30  inches. 

StaekpoU  iransit. — This  is  a  light  instrument,  spedallv  designed  for  mountain  work 
and  packed  in  a  single  box.  It  is  used  on  the  pier  outside  of  tne  observatory,  to  afford 
practice  in  hurried  adjustments.  The  clear  aperture  of  its  object-glass  is  2  inches,  the 
focal  length  being  24  inches. 

Sextants,— Theste  are  two  good  sextants,  both  made  by  Stackpole  &  Bro.,  of  New 
York.  One  of  them  has  the  recent  addition  of  an  attached  level,  for  verifying  the 
doubly  reflected  image  of  the  star. 

C\ronometerB,  chronographsy  ^c. — ^Two  good  chronometers  are  on  hand — one  bv  Ln- 
kens.  No.  141,  and  the  other  by  Wm.  Bond  &.  Son,  No.  217.  Both  have  Negus'  break 
circuit  attachment  for  use  with  a  chronograph.  The  former,  an  eight-day  instrument, 
remains  permanently  in  position  on  an  offset  from  the  pier  of  the  equatorial.  The 
other  is  portable.  Both  are  rated  to  slderial  time.  For  observations  upon  the  sun,  a 
mean  solar  chronometer  by  Arnold  &,  Dent,  No.  596,  is  available. 

The  only  chronograph  in  use  during  the  past  season  is  of  the  Morse  register  pat- 
tern ;  but  a  Hipps'^instrument  has  been  purchased  since  the  work  ceased,  and  it  will 
be  available  hereafter. 

To  abridge  the  practice  necessary  for  estimating  time  correctly  by  the  eve  and  ear 
method,  and  to  detect  individual  peculiarities  of  observation,  a  personal  eauation 
machine,  made  upon  their  usual  pattern,  has  been  procured  since  the  close  of  tne  sea- 
son, from  Fauth  &  Co.,  of  Washington. 

To  determine  the  refraction  affecting  sextant  work,  a  Green's  cistern  barometer  an 
detached  thermometer  are  provided. 

OBSERVATIONS  FOR  LOCAL  TIME. 

Many  observations  both  with  astronomical  transits  and  with  sextants  have  been 
made  at  short  intervals  during  the  entire  season. 

With  the  traneite,— The  following  observations  were  made  to  determine  the  value  of 
a  division  of  the  levels  used  with  the  different  transit  instroiments.  These  levels  were 
attached  firmly  to  the  tube  of  the  zenith  telescope,  and  were  measured  in  terms  of  the 
known  micrometer  turn. 


Conttanta  of  transit  levels. 

Transit. 

Observer. 

Date. 

?5 

> 

C.McD.T 

1880. 
May  25 
June  2 
July  21 
July  22 
July  22 
Jane  2 
July  21 
July  28 
July  24 
Jnne  2 

12 
12 
12 
10 
12 
10 
12 
12 
13 
10 

Reo. 
4. 842  ±  0.  OM 

T.L.C 

4.877      0.022 

Do    

T.L.C 

T.L.C 

4. 046     0. 021 

Do                                 

4002      0.080 

Do            

T.L.C  

4. 980      0. 009 

BnMtan       -r 

C.MoD.T 

0.762      0.003 

Do    

T.L.C 

0.800      0.007 

XAngk»                                   

T.L.C 

0. 900      0. 006 

Sisekpoie'        

T.L.0 

L406      0.007 

Do 

J.L.L 

L809     0.004 
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Time  haa  been  noted  by  foar  methods :  (A)  by  the  recorder  at  the  word  **  tick  "  giYOD 
by  the  observer;  (B)  by  the  observer  himself  guided  by  the  relay  tick,  which  when 
the  battery  oixoait  inolades  the  chronometer  occurs  at  each  second,  and  is  as  loud  as 
the  tick  of  an  astronomical  clock.  The  beat  is  picked  up  with  the  assistance  of  the 
recorder,  who  watches  the  face  of  the  chronometer;  (C)  by  the  chronograph,  usiog  » 
a  key  which  prints  the  record  ou  the  moving  tlllet  of  paper.  This  method  is  restricted 
to  special  observations;  (D)  by  the  usual  eye  and  ear  method,  placing  the  Bond  chro- 
nometer on  the  pier  near  the  observer,  who  keeps  his  own  record.  BeginnexB  use  these 
several  methods  in  succession,  in  the  order  named  above. 

The  following  observations  were  made  to  rate  the  standard  chronometer  (Lokena 
No.  141)  during  the  working  season. 

Errors  of  standard  chronometer. 


Date. 

Observer. 

Transit  instrument. 
Trouffhton 

•8 

1 

1 

1 

1 

Remarks. 

1880. 

15 
24 
25 
31 
Jane  3 
7 
9 
16 

G.J.F 

C.McD.T 

A       * 

A'    8 
Alio 
A    I     9 

Sec. 

70. 90  ±  0. 15 
67. 81      0. 11 
64. 71      0. 20 
57.68      0.47 
55. 66      0. 39 

53. 20  0. 40 
51. 19      9. 14 
46.84      0.22 
46.42      0.11 
42. 84      0. 10 
41. 35      0. 18 
41. 57      0. 10 
41.81      0.07 

41. 91  0. 00 

43.68  0.00 
44.  90      0. 20 
50.15      0.07 

52. 21  0. 06 
59.90      0.01 
57. 30      0. 17 
58.59.    0.10 

61.47  0.07 
62. 79      0. 02 

68.69  0.05 

61.96  0.80 
64.34      0.08 
66. 23      0. 14 
66.76      0.17 

64.70  0.05 
65.14      0i06 

65.97  0.07 
65.95      0.05 

67.17    aoo 

64.38      0.04 

63.48  0.09 
64. 54      0. 07 
64. 40      0. 26 
62.17      0.05 

63.71  0.04 
61.23      0.01 
70. 88      0. 38 
77.99      0.15 

110.47      0.06 
147.65      0.06 

• 

a.&vu|(uw#u --• 

do 

CMcD.T 

T.A.B 

T.A.B 

...do 

.  do 

....do 

- 

T.L.C 

T.L.C 

....do 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

5 

13 

8 

9 

8 

8 

10 

14 

11 

7 

do         

F.V.  A 

...do 

J.L.L.... 

Stackpole 

Outer  pier, 
do. 

O.McC.D 

do , »-. 

19 

G.McC.D 

Troiiiihton 

20 
22 

W.L.F 

LiniTKe 

J.L.L 

..&..:::....::.::.. 

Monft  '^ulfnin. 

29 
Jnly    8 

E.O 

Russian     

E.G    

Linglce    

G.J.F 

C.McD.T 

Truughton 

ri 

13 

do 

17 

C.McD.T 

..  do          

B 
B 
B 
C 
B 
B 
B 
B 
B 
A 
B 
B 
B 
A 
D 
A 
D 
D 
A 
B 
D 
D 
D 
A 
D 
D 
D 

11 

4 
10 

6 
19 
24 
16 
18 

8 
11 
10 
16 
17 
14 
15 
13 
16 
12 
13 

8 
17 
20 
22 
12 
12 
14 
16 

28 

T.A.B 

T.A.B 

T.L.C 

....do 

Clouds. 

30 

....do 

Ang.  6 
0 

do 

F.V.A 

....do 

15 

F.V.A 

..do 

16 

T.L.C 

....do 

do. 

20 

Sept.  4 

11 

C.McD.T 

G.McC.D 

C.McD.T 

....do 

..  do 

Stackpole 

Outer  pier. 
Moop  t^nHniiir 

16 

G.J.F 

T.A.B 

Trough  ton 

17 

...  do 

do. 

18 

C.McD.T 

....do 

do. 

24 

F.V.A 

Outer  pier. 

25 

F.V.A 

Troashton 

28 

T.L.C 

Stackpole 

Outer  pier. 

29 

T.L.C 

TTonffhton 

Oct.    e 

G.McC.D 

do 

10 

G.J.F 

Stackpole 

Outer  pier. 

12 

G.J.F 

G.McC.D 

Troughton 

14 

do 

Mo<ni  ftnlnii^- 

15 

G.J.F 

F.V.A 

T.A.B 

...do 

do. 

18 

...do 

do. 

Nov.  11 

Stackpole 

Outer  pier. 

20 

T.A.B 

C.McD.T. 

Troughton 

29 

do 

Dec.    9 

F.V.A 

...do 

Moonoulmin. 

With  sextant — Many  observations  made  for  practice  and  by  the  officer  of  the  day  for 
regulating  the  post  time  are  not  reported.  The  following  table  includes  those  made 
in  oonnection  with  sextant  latitude  and  longitude  observatious. 

Each  officer  is  required  to  submit  at  least  one  complete  set  of  observations  for  deter- 
mining the  latitude,  by  the  method  adopted  by  the  Corps  of  Engineers  for  reconnais- 
sances. Ten  altitudes  of  an  east  aud  ten  of  a  west  star  (both  near  the  prime  vertical 
and  at  similar  altitudes)  are  taken  for  time ;  and  corresponding  sets  on  rolaris  and  on 
a  south  star  at  its  culmination,  for  latitude — all  made  on  the  same  night.    By  thia 
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■wtbod  errors  due  to  eccentricity  and.  if  the  sextant  be  carefully  handled,  to  ill  deter- 
mined index  error  are  both  eliminated.  No  limit  is  fixed  as  to  the  number  of  trials, 
the  object  lieing  to  encourage  that  careful  practice  with  the  instrument  which  is  so 
Deedfbl  to  attain  skill  in  its  use. 

A  set  of  similar  observations  for  determining  the  longitude  by  the  method  of  lunar 
distaneee  is  also  required— chiefly  for  practice  with  the  instrument,  as  the  inherent 
inaeeoraey  of  the  method  renders  it  ot  little  use  for  land  purposes. 

Local  time  by  sextant 


tadtiak  of  obMTTer. 


Date,     I        NaaiM  of  ttars. 


▼.LF.... 
O.MeC.D. 
aM«aD. 

IL.L 

F.T.A.... 
F.T.I.... 

rv.i.... 

F.T.A.... 

T.LC... 

T.LC... 
T.LC... 
T.LC... 

T.A.B.... 

T.A.B.... 

ClfeD.T. 

C.1UD.T. 

G.J.F.... 


1860. 
June  28 

Oet.7.. 

KoT.lS 

June  24 

Sept.  28 

Oct  8.. 

Oct  11. 

KOT.  11 

July  24. 

July  27 
Ju]y28. 
Sept  30 

Nov.  12 

Nov.  16 

Nov.  2. 

Nov.  16 

Oct  8.. 

Nov.  11 


aCygni  ^...^.. 
a  Bootis 

Saturn 

aLyrs 

«Anrig» 

Jupiter 

BMtstar 

Westater 

^Pegaai 

aLyro 

aTaari 

aLyne 

a  Andromedte. 
cLyraB 

•  Tauri 

Jupiter 


•  Bootis. 

Snn 

Sun 


Sun 

Jupiter  . . . 
a  Aqniln.. 

•  Tauri.... 
aLym  — 

Saturn.... 
aLyriB.... 

aTaurl.... 
aCygni  ... 

aLym  — 
«  Aurige  . 

a  Tauri  ... 
aLyne  — 

a  Tauri  ... 
Jupiter  ... 


Chron.  dow  by 
sextant 


m- 


J&.  Qoe« 
Defective. 
Defective. 


00.4 
05.8 

09.0 
O&l 


Seo. 
84.6 


68.1 
67.6 


Not  aabmitted. 
65.7 


07.4 
04.0 


1  02.7 

1  03.3 

1  06.9 

1  0L4 

1  06.8 

1  05.2 

Defective. 

0  55.1 


68.0 
64.2 
66.0 
65.1 


Sec. 
4L5 

64.0 

78.6 

65.0 
64.0 
64.5 
70.4 
65.0 


I 


Sec. 
48.1 

0.9 

5.9 

0.7 
1.0 
0.3 
4.4 

0.1 


Mean  solar  chronometer. 
0    64.9     54  9 
60.9 


1  02.2 

0  58.6 

1  28.0*     .2 
1  00. 8  t  ^*-  ^ 


Defective. 
1    16.6 


04.8 
06.8 

07.3 
09.6 

03.7 
03.4 

06.6 
07.0 


76.6 
66.6 
68.4 
65.5 
66.8 


I 


67.0 

64.5 

7L0 

72.8 

65.6 

78.5 

64.0 

70.4 

2.1 
8.6 

3.2 

3.8 

0.1 

5.1 

0.5 

3.6 


OBSERVATIONS  FOR  LATITUDE. 

ObservationB  for  latitude  have  been  made  during  the  past  year  with  the  zenith  tele- 
"^  and  with  the  sextant.  The  results  by  each  instrument  will  be  reported  in  turn. 
^^  semik  telescope. — As  this  happened  to  be  the  first  season  with  all  the  regular 
^^wrers,  work  was  confined  to  the  simple  zenith  telescope.  Next  year  the  same  offi- 
^  will  use  the  combined  instrument  and  the  Russian  transit  in  determining  latitude 
>7  ^  method.  The  following  observations  were  made  to  find  the  instrumental  con- 
itiats: 
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CoMf touts  ofaienith  iele8cop€. 


Date. 

1880. 
Sept.  2 
Aug.  11 
Oct.    7 
Aug.  1 
Aug.  22 
July  31 
Ang.27 
Ang.23 

Tarn  of  micrometer. 

Date. 

Division  of  lereL 

Obserrer. 

No. 
obe. 

38 
42 
42 
32 
80 
30 
32 
40 

Value. 

No. 
oU 

Talne. 

G.  McC.D 

"                    1 
8L  981  ±  0. 010 
82.102      0.021 
82.058      0.032 
82.025      0.020 
82. 021      0. 010 
62.212      0.124 
82.038      0.024 
82.010      0.022 

1880. 
Dec.  2 
Not.  28; 

18 
80 

0.919    ±  0.081 

F.V.A 

FV.A 

0.909         •.Oil 

T.*L.C 

July  14 
July  17 
Dec  1 
Noy.27 
May   I 
July  12 

12 
14 
30 
20 
98 
28 

0.807         0.008 

T,  L  C 

0.909         a006 

T.A.  B 

C.  McD.  T 

0.918         0.006 
0.924         0.004 

G.  J.  P 

0.911         0.001 

G,  J.  F 

0.807         0.008 

1 

Means. 

1 
G2.058      0.020, 

0.910         O.O0S 

The  Safford  catalogue  waa  aoed  in  selecting  the  pairs  of  stars  for  determining  the 
latitude.  Each  officer  prepared  his  own  list,  and  observed  on  three  niehta  as  nearly 
consecutive  as  the  weatner  nerraitted.  The  results  are  given  in  the  foUowing  table, 
the  latitude  deduced  by  each  officer  appearing  at  the  foot  of  his  colunm^K)ompated  by 
the  rule  that  no  observation  should  be  rejected :  1st,  unless  marked  doubtful  in  the 
record  book :  2d,  unless  giving  a  latitude  at  least  1  minute  in  error  (which  may  fairly 
be  attributed  to  mistakmg  one  of  the  stars  or  to  wrongly  reading  the  micrometer); 
or  3d,  unless  rejected  by  Pierce's  Criterion  applied  to  his  whole  set  of  observatioos.. 
Rejections  for  the  first  two  reasons  do  not  appear  in  the  table,  but  their  number  (tri- 
fling) is  reiK>rted  at  the  end.    Those  for  the  last  are  entered,  marked  *. 

Latiiude  hjf  zenith  teUsoope, 


i 

1 

1 

Initlalaof  obMTvert. 

Mean  of  pair. 

II 

1 

6 

< 
> 

6 

6 

1 

l| 

1250 

A 
B 

AA 
B 

AA 
AA 

A 
B 

A 
A 

A 
A 

B 

A 

B 

A 

AA 

A 

A 

A 

B 

A 

A 

n 

1* 

// 

H 

- 

#1 

0.78 
0.77 
LOS 
1.88 

2.82 

0.82 

1.80 

0.78 
0.84 
0.82 
L25 
0.78 

o         •# 

1288 

2101 

40472110^ 

1270 

22.25 
•29.89 

25.92 
20.28 

2L88 
125.10 

20.83 
*tl7.b7 

1293 

22.25 

1297 

1299 

tkl¥ 

1813 

21.44 

90.89 
2L08 

19.87 
21.41 
20.94 

1835 

2L27 

1842 

1851 

2L28 

29.78^ 

1388 

1403 

2L88 

2L88^ 

1388 

19.98 
21.31 
21.59 

1380 

20.91- 

1898 



*187.94 
20.97 

1408 

28. 9T 

1897 

" 

1408 

22.00 

tLW 

1405 

' 

1424 

21.41 

1 

2L41 

1418 

22.88 
23.32 

i 

1431 

2186* 

1429 

144  V 

n*  74 



t 



28.74 
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LaUtude  hy  zenith  tolMoope—ContiDued. 


43^ 


i 

1 
1 

Initial*  of  obeerren. 

Heanofpidr. 

it 
t 

6 

t 

d 

4i 

1 

1445 

C 
A 

A 
C 

C 
B 

A 

C 

C 
B 

A 

A 

B 

A 

A 
A 

0 
C 

c 

A 

B 
A 

A 
A 

A 
C 

B 
A 

A 
C 

B 
C 

A 
A 

B 
A 

B 
A 

C 

A 

B 
B 

B 

A 

A 
A 

B 
B 

" 

// 

" 

20.89 
1&88 
20.50 
ia50 

// 

1.19 

L19 
0.97 
0.90 

L12 

L40 

2.08 

2.40 
0.00 

L27 

L25 
8.55 
0.90 
L25 
1.08 
0.57 
8.55 
0.73 
LOO 
0.90 
1.87 
1.00 
L97 
2.04 

O      1      II 

Mse 



19.70 

1456 

21.80 
22.80 

1456 

21.08 

22.58 

2L94 

MM 

MM 

21.47 

20.07 

ia4i 

20.20 

M73 

20.20 
22.02 

14W 

21.14 

MQ 

20.00 
20.71 

22.98 

*t27.82 

22.95 

MM 

19.74 

2L29 

MM 

21.80 
20.70 

MM 

2L25 

MM 

*t— 24.59 
2L20 

20.20 
22.96 
2L00 
20.00 

UM 

2L10 

ISll 

28.52 
23.59 

2L09 
21.41 

lfl7 

2L55 

K18 

28  84 
22.10 

MM 

22.72 

1S18 

19.84 
20.00 

27.87 
10.59 
19.56 

Ml 

21.88 

MM 

20.94 
22.40 

U41 

40  47  21. 70 

1S40 

20.52 
2L88 
24.10 

22.29 
28.81 
2a  05 

20.90 

•t80.99 

2L15 

US8 

22.21 

Mtt 

t-12.00 

•    20.28 

20.98 

MM 

20.58 

MM 

19.71 
19.85 

MM 

19.58 

UM 

2L77 
22.70 
2L81 

MM 

22.11 

Mf7 

1972 

21.89 
15.98 

laoo 

2L89 

UM 

ia97 
22.12 
18.81 

19.08 
2L19 
20.00 

MM 

19.14 

UM 

MM 

22.12 

22.12 

UN 

2a  01 

2L75 

tl7.51 

MM 

21.18 

20.90 

MM 

*t49.41 
t2&93 

22.10 
22.07 

MM 

22.89 

MM 

24.52 
23.24 
24.20 

MM 

28.99 

MM 

2L11 
28.40 
21.83 

MM 

2L90 

2L01 

MM 

19.99 
19.87 
2L00 

MM 

20.20 

MM 

28.78 
28.50 
23.12 

22.99 
*t-8.28 

24.01 
22.28 

24.12 
21.80 
24.21 

M53 

28.81 
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Latitude  bjf  zenith  teleecope — Continued. 


i 

1 
1 

InitiAls  of  obserren. 

Meaaofpftir. 

i 

i 

6 

> 

i 

6 

6' 

f 

60 

1645 

A 
0 

A 

A 

0 
C 

B 
AA 

A 

A 

C 
C 

c 

A 

c 

A 

B 

A 

C 
C 

B 
C 

A 
A 

AA 
A 

C 
A 

B 
A 

A 
A 

A 

B 

A 

B 

A 
AA 

A 
B 

A 

A 
B 

B 
A 

A 
C 

II 

22.10 
22.10 

// 

// 

" 

" 

0.82 

1.38 

1.46 

0.>66 
3.26 

2.82 

0.66 
0.60 

1.08 

2.08 
0.40 
0.07 

4.35 

L54 
0.00 
1.26 

2.82 
1.25 
1.88 

8.44 

1.60 

0.60 
1.88 

o     /        '/ 

1654 

22.10 

1668 

21.00 
21.38 
24.01 

25.65 
23.60 
25.80 

1678 

28.63 

1667 

20.38 
21.75 

1660 

21.06 

167*8 

18.03 
18.88 

1601 

18.91 

1684 

t25.78 
24.25 

t24.88 

tl6.88 

2L17 

20.42 
21.10 
20.38 

2L81 
10.62 
20.67 

22.82 
21.06 

21.30 
21.70 
20.03 

20.01 
22.80 
10.68 

1687 

40  47  21.  38 

1604 

1702 

20.12 

20.58 

1688 

21.80 
20.88 

1724 

21.10 

1600 



...  ...... 

1707 

20.86 

20.86 

1680 

22.87 
20.02 
21.27 

20.82 
22.18 

1713 

2L52 

1704 

23.05 
22.83 

1713 

20.77 

I               22.18 

1712 

1724 

10.02 

10.02 

1715 

21.51 
22.48 

22.78 
21.71 

1724 

28.21 

2L06 
21.32 

28.46 

1732 

21.43 
22.23 
20.36 

22.00 
21.18 
2L02 

20.10 
21.76 
20.43 

1747 

21.41 

1737 

20.61 
21.15 
f26.68 

1754 

20.88 

1761 

23.70 
23.07 

1766 

28.43 

1761 

20.07 
20.80 
tl7.70 

1772 

20.83 

1763 

22.61 
21.87 

f24.81 
21.00 
21.20 

1781 

21.38 

21.53 

1776 

23.03 
23.83 

• 

1801 

23.43 

1777 

t24.68 
20.67 
22.23 

t25.33 
21.73 
22.86 

tlO.64 
21.20 
20.24 

1783 

1 

21.11 

1704 

22.25 
23.23 

22.10 

22.64 

t20.68 

1800 

22.48 

1705 

22.00 
22.57 
20.75 



1801 

22.10 

1802 

22.08 

118  O 

22.08 

22.16 
22.80 
22.10 

t23.45 

f21.21 

22.62 

1807 

40  47  22. 32 

1826 
1811 

*33.02 
*28. 02 

1821 
1827 

23.53 
21.03 

tl4.54 
21.81 
18.10 

21.50 
20.84 
21.37 

1.88 

1835 

21.31 
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Latitude  by  zenith  telescope — Cod  tinned. 


J» 

1 

Initials  of  observers. 

Mean  of  pair. 

f 

i 

> 

1 

6 

II 

1<Q5 

A 

A 

A 
B 

B 

A 

A 

A 

B 

A 

A 
B 

B 
AA 

B 

B 

A 
B 

C 
A 

A 
B 

B 
A 

A 

A 

A 

A 

A 

B 
B 

A 

C 
C 

A 

A 

AA 

C 

A 

A 

C 

A 

B 
A 

II 

// 

" 

" 

H, 

II 

0.82 
1.60 

1.60 

4.08 

L25 
1.25 

2.84 

1.10 

2.61 

1.08 

2.70 

1.60 

3.75 

1.97 

1.97 
0.09 
1.46 

1.88 
0.75 
2.40 
0.04 

1.07 
0.90 
1.88 

O        1        II 

2856 

20.73 

20.73 

1838 

20. 4« 
19.05 
20.49 

1840 

20.00 

1840 

19.83 
18.12 
19  90 



V 

1840 

19.28 

1848 

23.38 
22.30 
2L47 

23.53 
24.21 

•t-8.80 
19.87 

20.47 
18.07 

21  14 
20.11 
22.13 

21.52 

J857 

1865 

1&55 
16.88 

17.69 

1863 

1861 

19.31 
24.47 

1874 

21.89 

1873 

21.86 
21.23 

tl5. 75 
19.67 
21.77 

20.74 
19.78 

20.16 
22.88 

20.04 

1875 

1882 

20.45 
17.09 

1888 

• 

18.77 

1801 

22.78 
22.39 

22.31 
21.01 

22.30 
22.98 

23.51 
28.07 
f24.30 

22.69 

1809 

20.82 

1897 

22.90 

1&82 
22.02 

1906 

21.29 

1907 

22.21 
21.32 

24.11 
22.65 

tl7.66 
22.95 

23.96 
19  83 

21.32 
21.56 
21.08 

22.09 

1915 

1915 

20.53 
21.25 
21.95 

1961 

1 

21.24 

1918 
1938 

23.00 
21.36 

22.38 
19.17 

t33.03 

tl3.78 

27.66 
22.50 

10.88 
22.09 
20.10 

22.01 

1935 

20.78 
22.14 
18.35 

1948 

20.42 

;1940 

22.98 
20.04 

1961 

21.74 

404721.50 

1944 

22.20 

1961 

22.20 

1946 

20.49 
22.89 

1948 

21.60 

1997 

t22.39 
ia92 
19.56 

*t53.56 
20.00 

1972 

19.88 

10.84 

1976 

28.01 

2000 

21.16 

20.94 

21.70 

1981 

23.62 
22.42 

22.19 
21.93 

19.63 
20.85 

1985 



22.54 

1990 

1995 

19.99 

1998 

23.05 
20.22 
24.70 

2005 

22.96 

2006 

21.92 
20.94 

2015 

21.43 

2006 

28.39 
22.73 

2013 

21.52 

23.71 

22.84 

Ifetm..    

21.58 

±0.200 

61 

2 

21.53 

d:  0.103 

65 

3 

22.34 

±0.121 

57 

0 

21.03 

±0.335 

43 

1 

21.58 
8 

21.61 
±0. 116 
54 

4 

See  belaw. 

Prob.  ei 
llfo.  ob« 
Vwmg 
paiiB. 

rror..... 

i 
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Different  methods  have  been  used  in  discussing  these  data,  to  deduce  therefrom  tb^ 
most  probable  value  of  the  latitude  of  the  Observatory  dome. 

The  grand  mean  of  all  the  observ^ations  (340  in  number)  contained  in  the  above^ 
table,  is : 

North  latitude,  40°  47'  21".63. 

The  mean  of  all  the  observations  (326  in  number),  throwing  out  those  rejected  by 
Peirce's  Criterion,  as  applied  by  each  officer  to  his  entire  work,  and  marked  with  (*> 
in  the  table,  is : 

North  latitude,  40°  47'  21".66. 

The  mean  of  the  means  {HA  in  number)  of  each  pair,  after  applying  thereto  Peirce's 
Criterion,  and  thus  rejecting  those  marked  (t)  in  the>table,  is: 

North  latitude,  40°  47'  21".4(). 

The  grand  mean  of  the  6  latitudes  determined  by  the  officers,  is : 

North  latitude,  40©  47'  21".61. 

The  crand  mean  of  the  6  latitudes  determined  by  the  officers,  giving  them  weights 
inversely  proportional  to  the  squares  of  their  mean  errors,  is : 

North  latitude,  40°  47'  21".73 

Finally,  the  most  elaborate  discussion  is  the  following.  The  mean  of  each  pidr, 
after  applying  Peirce's  Criterion  thereto,  is  given  a  weight  shown  in  the  ninth  colamo 
of  the  table,  and  deduced  by  the  usual  formula : 

P= 


n  («,»-N„»)-h4  E« 


In  which  P  denotes  the  weight ;  it,  the  number  of  times  the  pair  has  been  observed; 
f;  e„  the  probable  errors  in  declination  of  the  two  stars  as  given  in  Saffoid^s  classifica- 
tion;  and  E  the  probable  error  of  observation^  given  by  the  formula: 


E9== 


0.455  a  A^ 


N— N" 

In  which  A  denotes  the  difference  in  latitude  between  each  observed  result  and  the 
mean  result  for  that  pair,  and  a  a^  denot'Cs  the  sum  of  the  squares  of  these  quantities 
for  the  whole  number  of  observations:  N  denotes  the  whole  number  of  observauons, 
in  this  case  326 ;  and  N'  the  whole  number  of  pairs,  in  this  case  84.  Usually  E  is  found 
to  be  about  4: 0.5 ;  in  the  present  instance  it  is  ^0.52. 

The  latitude  thus  derived  from  all  the  observations  on  the  84  pairs  of  stars,  and  U> 
which  every  refinement  of  computation  has  been  applied,  is  the  following.  It  haa 
been  adopted  as  the  nearest  approximation  to  the  true  value. 

North  latitude,  40^  47'  21'.59  ±  0.082. 

With  iextant. — The  following  table  exhibits  the  latitude  results  submitted  by  each 
officer — the  corresponding  determinations  of  time  having  been  already  reported  : 

Laiiiiide  by  Mrtant 


Bftte. 

Stan. 

No. 
obs. 

LaUtude  by  sextant. 

ObMrver. 

By  each 
star. 

Mean. 

w.L.r 

O.  ICcCB 

1880. 
Jnne  23 

Oct  li 
Jnne  24^ 
Sept  23 1 

Oct.  8| 
July  24 1 

Polaris 

aSooTpii 

Polaris 

10 
13 

12 
10 

10 

0      /          II 

40  47  20. 3 
22.7 

40  47  08.0 
36.4 

Not 

40  47  26.6 
14.5 

19.8 
Defective. 

40  47  18.6 
20.0 

0      1           II 

40  47  28.0 
40  47  2L7 

submitted. 

40  47  20.0 
10.8 

If 

4.4 

0.1 

J.  L.  L 

c  Pegasi 

Polaris 

p  V.  A 

SoathStar 

Polaris 

10 
21 

16 
16 

10 
11 

F.  V.  A 

c  Pegaei 

Polaris 

1.6 
1.8 

T.  L.  C 

•  P«KMi 

Polaris 

a  Aqnilfe 

40  47  22.8        U.7 

i 

APPENDIX   NO.    3. 
Latitude  by  toefaii^— Continaed. 


44a 


D*te. 


Stars. 


No. 
obB. 


Latitude  by  a«ztMit. 


Byeao] 
star. 


Mean. 


T.  L.C 

T.  L.C 

T.A.B 

C.  McD.  T... 

O.  J.  T 


1880. 
July  27 

Sept  30 1 

Nov.  15  [ 

Nov.  2 1 

Oct  8| 


San 

Polaris.. 
flPegasi. 

Polaris  . 
a  Pegaai, 

Polaris.. 
Jupiter.. 

Polaris.. 
a  Pegasi. 


19.5 

17.0 
21.4 

40  47  23.7 
23.4 

40  47  16. 5 
23.6 

40  47  26.3 
18.5 


10.5 

2.1 

19.6 

2.0- 

40  47  23.0 

1.4 

40  47  20.1 

1.5 

40  47  22.4 

o.a 

The  methods  heretofore  in  use  have  been  the  following— ^ccnltations  by  the  dark  limb 
of  the  moon,  lunar  cubninations,  eclipses  of  Jupiter's  satellites  and  (chiefly  for  practice 
with  the  sextant)  lunar  distances ;  but  as  the  arrangements  in  the  new  observatory 
were  not  entirely  perfected,  the  first  and  third  methoas  were  not  employed  during  the 
past  season.    Hereafter,  the  new  equatorial  will  afford  every  desired  facility. 

Lwtar  eulminaiians. — ^The  American  Ephemeris  is  used  in  reducing  these  observations. 
The  computations  receive  the  same  care  that  would  be  given  to  them  on  a  boundary 
survey.  No  observation  is  rejected  unless  noted  as  doubtful  or  thrown  out  by  Peirce'a 
Criterion.  The  mode  of  recording  time  on  each  date  has  already  been  reported  in  the 
general  table  giving  the  result  of  the  transit  work. 

Longitude  by  lunar  eulminatUms. 


Date. 

Stars. 

Moon. 

Longitude. 

Observers. 

No. 

Prob. 
error. 

Limb. 

No. 
wires. 

Prob. 

Computed. 

Error. 

O.lCcC.D 

1880. 
Oct    14 
June  22 
Aug.  15 
Dec     9 
Aug.  16 
Sept  17 
Aug.  20 
Oct    15 

17 
14 
24 
16 
18 
16 
18 
20 

See. 
0.04 
0.07 
0.02 
0.04 
0.05 
0.05 
0.30 
0.04 

I 
Both. 

I 
I 
I 
I 

n 

I 

5 

JSee. 
0.12 

h.m,  aee. 
4  66  17. 32 

See, 

j.I^L 

Not 

submitted. 

F.V.A 

P.V.A 

a08 
0.13 
0.09 
0.04 

a  19 
a  01 

4  64  67. 15 
55  02.25 

65  07.13 
55  04.78 
55  00.74 

66  07.61 

10.51 
5.41 

T.L.0 

0.53 

T.  A.B 

2.88 

C.McD.T 

6.J.F , 

6.92 
0.06 

Lunar  distances, — The  method  recomm<»nded  by  Professor  Chauveuet  is  adopted  in 
reducing  these  observations.  The  altitudes  of  the  bodies  are  computed,  observations 
being  limited  to  measuring  with  a  sextant  the  distance  between  tne  moon  and  one  or 
more  of  the  stars  siven  in  the  ephemeris,  and  to  determining  the  error  of  the  chro- 
nometer bv  observing  ten  altitudes  of  an  east  and  ten  of  a  west  star.  The  following 
table  exhibits  the  longitudes  submitted  by  each  officer,  no  restriction  beipg  laid  upon 
the  number  of  trials.  The  corresponding  times  have  been  already  reported  with  the 
other  sextant  work. 

Longitude  by  lunar  distances. 


Observer. 


G.HeC. 
F.V.A. 
P.V.A. 

T.L.C.. 


Date. 


I 


1880. 
Nov.  16 
Oct  11 
Nov.U 


Stars. 


Jupiter . 
Jupiter, 
a  Tauri . 


J»>y»|{ISll 


T.A.B N0V.I2  I  a Aquiln  . 

ClCcD.T Nov.  16    Jnpiter... 

G.J.F INov.ll  ,  aXauri... 


No.  of 
Obs. 


Longitude. 


A.  fit.  tee. 
4  55  12.2 
64 
65 
65 
56 
55 
55 
55 


64.6 
02.0 
14.1 
00.6 
12.6 
29  9 
49.1 


Error. 


I 


See. 
4.& 
13.1 
5.7 
6.4 
1.9 
4.9 
22.2 
41.4 
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AURORA  BOREAUS. 

The  re^nlar  series  of  records  of  the  displays  of  the  aarora  borealis,  begun  in  1870, 
has  been  continued,  as  heretofore.  Three  sentinel  posts,  widely  separate  from  each 
other,  are  guarded  nightly  by  soldiers  of  the  Battalion  of  Engineers  speoially  selected 
as  watchmen.  Eight  men  are  thns  permanently  detailed.  Three  of  them  remain  on 
duty  from  sunset  to  sunrise,  and  are  required  to  report,  when  relieved,  whether  they 
have  seen  any  auroral  li^ht  during  the  night ;  and  if  not,  whether  the  sky  has  been 
sufficiently  clear  to  permit  an^  to  be  visible.  These  records  for  the  past  vear  are  pre- 
sented in  the  following  consolidated  table — which,  considering  the  difliculty  of  distin- 
ffuishing  the  fainter  displays,  is  regarded  as  establishing  the  trustworthy  character  of 
Oie  record  by  the  ceneral  accordance  between  the  three  independent  observers.  It 
appears  that  out  of  216  favorable  nights,  13  auroras  were  noted ;  and  if  we  may  assume 
the  same  ratio  to  wpply  to  the  olouoed  nights,  about  22  auroral  displays  occurred  dnr- 
the  12  months. 

Auroral  di9play$  in  1880. 


ISTutie  ct  moBth. 


January  

rebmery , 

March , 

AprU 

May 

June 

July 

Aneast 

September 

October 

November 

December 

Total  for  year 


13 


Amorafl. 


18 


0.0 
0.0 
1.3 
1.3 
0.3 
0.0 
1.0 
3.0 
1.0 
2.0 
8.0 
0.0 


18     12.9 


Clear  nights. 


211 


213 


U.7 
17.3 
ie.8 
18.0 
18.7 
19.3 
18.3 
18.0 
18.8 
90.7 
18.0 
20.0 


215.6 


Cloaded  nights. 


1&5  I    143 


163 


16.  C 
11.7 
14.  T 
12.0 
12.3 
10.7 
12.7 
13.0 
11.7 
10.3 
14.0 
11.0 


150.4 


Summary  of  auroral  records  for  eleven  years. 


Year. 


3870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1860 


Clear  eky. 


i 

•6 


184 
211 
284 
214 
190 
180 
195 
191 
185 
204 
216 


Cloudy  sky, 


S 


150 
154 
182 
151 
175 
176 
171 
174 
180 
161 
150 


si 

ti 


90 
lOl 
04 
92 
35 
27 
17 
13 
4 
16 
22 


Bemarka. 


Begun  February  1,  1870. 


These  observations  were  undertaken  to  throw  light  upon  the  supposed  connection 
between  the  number  of  solar  spots  and  the  frequency  of  auroras  and  of  magnetic  dis- 
turbances. They  have  now  been  continued  long  enough  to  give  interest  to  the  fore- 
going summary  compiled  iVom  the  general  oraei*s  above  cited.  No  corresponding 
record  of  solar  spots  during  this  period  of  eleven  years  is  at  hand  for  precise  compari- 
son ;  but  such  records  have  been  preserved,  and  they  show  the  number  or  spots  in  the 
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year  WO  to  be  a  maximnm,  and  in  1878  a  minimum.    It  will  be  noted  that  these  years 
are  Dearly  those  of  maximnm  and  minimnm  observed  auroras. 
By  order  of  Lientenant^Colonel  Abbot. 

J.   H.   WUXARD, 

First  Lieutenant  of  Engineers,  Adjutant, 


[Printed  Orders  No.  4.) 

BATTAI.ION  OP  EnOINBERS. 

WilleU  Pointy  New  York  Harbor,  April  26, 1881. 
The  following  will  be  the  course  of  instruction  and  drills  for  the  Battalion  of  Engi- 
neen  during  the  coming  season. 

WILLET8  POINT,   NEW  YORK    HARBOR. 

h  MiHtarif  Engineering. — 1st.  Verbal  instruction  by  the  company  officers  in  the  no- 
menclature and  dimensions  of  the  siege  battery  and  model  fronts  of  fortifications,  in- 
clodiog  the  reasons  therefor,  i^d.  The  completion  of  the  model  Vauban  front  in 
lUMonry,  upon  a  scale  of  1  inch  to  1  foot.  This  drill  will  be  under  the  charge  of  Lieu- 
tenant Willard,  Battalion  adjutant.  8d.  A  course  of  instruction  in  the  molding  room, 
including  the  making  of  modem  siege  batteries  and  saps  upon  a  scale  of  1 : 6.  This  dnll 
will  be  by  company,  each  in  turn  being  entitled  to  the  use  of  the  room  for  one  month. 
A  commissioned  officer  of  the  company  must  always  be  present.  4th.  A  full  course  of 
trestle  and  wooden  ponton  drill,  including  boat  maneuvers.  For  this  drill  the  com- 
panies will  be  consolidated,  two  officers  (a  captain  and  lieutenant)  being  detailed  by 
the  Battalion  a4jutant,  in  turn.  5th.  The  corstruction  and  experimental  breaking  of 
a  temporary  wooden  bridge  over  a  dry  ravine.  6th.  Continuation  of  the  experiments 
in  preparing  mine  chambers  for  cainoutiets,  by  the  explosion  of  small  charges  of  dyna- 
Diite.    The  shaft  of  the  mines  exploded  in  1877  will  be  used  for  this  purpose. 

/»  the  Torpedo  Serrice. — As  heretofore,  practical  instructions  in  the  service  of  torpe- 
does will  be  given  under  special  directions  from  these  headquarters.  A  weekly  detail 
of  tw  o  commissioned  officers  will  be  made.  Company  commanders  and  Battalion  staff 
officers  will  spend  at  least  six  hours,  and  lieutenants  on  company  duty  at  least  seven 
hours,  daily  on  this  duty.  They  will  be  excused  from  all  other  duties  except  dress- 
parades  and  inspections,  and  will  be  governed  by  General  Orders  No.  4,  series  of  1873, 
nt>m  these  headquarters. 

A  weekly  detail  will  be  made  of  1  non-commissioned  officer  from  the  Battalion,  and  of 
6  privates  from  the  companies  iu  turn.  These  details  will  be  so  arranged  as  to  include, 
in  succession,  every  man  in  the  Battalion  not  especially  excused  by  the  commanding 
officer. 

During  fatigue  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  under  the 
orders  of  the  senior  commissioned  officer  of  the  torpedo  detail,  whose  duty  it  is  to  see 
that,  when  not  engaged  in  assisting  in  the  tori>edo  trials  now  in  progress,  they  are  in- 
stmcted  (1)  in  the  duties  of  the  boat  service,  and  (2)  in  those  of  the  loading-room,  as 
prracribed  in  the  proof  edition  of  the  Manual. 

The  folio wiii|^  systeim  will  be  observed  as  closely  as  the  weather  permits: 

1.  Planting  single  mines, — One  weekly  drill  will  be  had  in  planting  and  raising  a . 
hooyant  mine ;  and  another  in  planting  and  raising  a  ground  mine  of  the  model  of 
1873.    The  steam-launch  will  be  used  for  this  purpose. 

2.  Placing  the  junction  boxes, — This  drill  will  be  simulated  ou  land  until  the  principles 
tr^  fally  understood  by  every  member  of  the  detail.  It  wiU  then  be  executed  in  the 
river,  using  the  base  line  between  the  fort  and  Engineer  wharf.  Care  must  be  taken, 
by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the  loss  of  anchors. 

3  Judgment  torpedo  drill. — ^The  mapping  drill  will  first  be  practiced,  then  the  judg- 
ment firing  drill.  The  cat-boat  Queen  may  be  used  if  the  weather  be  suitable ;  if  not, 
nse  may  be  made  of  any  passing  steamer  or  sailing  vessel.  A  few  steamers  should  be 
racked  at  every  drill. 

4.  Automatic  firing  drill. — ^This  drill  must  first  be  practiced  at  the  wharf^  in  the  man- 
ner prescribed  in  the  Manual.  Subsequently,  if  desired  by  the  officer  in  charge,  it 
may  be  combined  with  the  judgment  drill  on  the  river. 

5.  In  unfavorable  weather,  the  detail  will  be  exercised  in  the  duties  of  the  loading- 
room,  in  the  shore  duties  pertaining  to  the  boat  service,  and  in  the  use  of  the  dial 
telegraph.  The  senior  officer  of  the  detail  will  also  give  verbal  instruction  respecting 
the  fuzes,  explosives,  tori>edo  material — except  that  of  the  operating  room — ample 
electrical  testing,  and  the  practical  use  of  the  ordinary  forms  of  apparatus  for  the 
electrical  ignition  of  mines.  This  can  best  be  done  in  the  torpedo  museum,  by  read- 
inc  and  elaborating  portions  of  the  text  of  the  Manual. 

In  giving  this  instruction,  the  senior  officer  of  the  torpedo  detail  will  be  aided  by 
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the  juuior  officer.    In  thoir  absence,  Sergeant  William  H.  Brown,  Company  A,  aasist- 
ant 'instructor  in  submarine  mining,  will  be  in  general  charge  of  the  detail. 

On  the  Saturday  terminating  his  tour,  the  senior  officer  will  submit  to  these  head- 
qnart-ers  the  plots  of  the  mapping  drills,  and  a  report  giving  the  names  of  the  detail, 
what  they  have  been  drilled  in,  and  their  relative  and  absolute  proficiency.  Printed 
blank  forms  will  be  supplied. 

Before  the  end  of  the  season,  a  grand  group  of  mines  will  be  planted  and  operated 
in  the  manner  prescribed  by  the  Manual,  and  trial  runs  will  be  made  with  the  fish 
torpedo — under  special  instructions  from  the  lieut«nant-colonel  commanding. 

In  military  map-making. — Each  lieutenant  on  company  duty,  who  has  not  already 
done  so,  will  make  and  plot  a  careful  instrumental  survey  of  one  square  mile  of  ground 
in  the  vicinity  of  the  post,  including  contours  laid  down  with  a  spirit  level.  He  will 
be  assisted  in'  the  field  work  by  details  of  non-commissioned  officers  and  privates  from 
his  company.  The  work  will  be  plott-ed  on  a  scale  of  12  inches  t-o  the  mile ;  and  may 
be  executed  upon  any  recognized  system  preferred  by  the  officer.  The  finished  maps 
will  be  submitted  lo  these  headc]uarters  on  or  before  the  termination  of  the  drill  season. 

Each  lieutenant  on  company  duty  who  has  not  already  done  so,  and  each  non-com- 
missioned officer  and  five  selected  privates  from  each  company,  will  make  a  satisfac- 
tory foot  reconnaissance  at  least  5  miles  long,  in  the  vicinity  of  the  post.  The  in- 
structions laid  down  in  General  Orders  No.  12,  series  of  1H68,  from  these  headquarters, 
will  be  strictly  followed,  including  the  contouring.  Especial  attention  will  be  given 
to  making  the  scales  correctly  ;  (1)  no  attempt  being  made  to  change  the  natural  length 
of  step  in  the  field  work ;  (2)  the  plot  being  made  in  terms  of  this  natural  unit ;  (3) 
its  absolute  length  being  determined  carefully  by  pacing  several  times  over  a  known 
distance ;  and  (4)  a  correct  scale  being  constructed  from  these  data,  with  100  yards  as 
the  unit,  the  zero  being  between  the  first  and  second  divisions  on  the  left,  and  the 
first  division  being  subdivided  into  ten  ei^ual  parts.  The  plot  will  distinctly  show 
the  beginning  and  end  of  the  reconnaissance ,  without  any  attempt  at  compromising  dis- 
cr^ancies. 

The  captains  will  be  the  instructors  in  these  drills ;  and  they  will  submit  to  these 
headquarters,  on  or  before  the  termination  of  the  seasonf  the  several  maps  and  drawings 
— each  duly  approved  by  themselves. 

A  careful  hydrographic  survey  of  the  shore  of  Throgg's  Neck  between  the  portions 
mapped  in  1879  and  1880,  will  be  made  by  the  lieutenants  on  company  duty  not  in- 
cluded in  the  last  three  paragraphs — the  object  being  to  determine  the  extent  of  en- 
croachments upon  the  public  lauds  by  storms.  This  work  will  be  under  the  direction 
of  Lieutenant  Willard,  Battalion  adjutant,  who  will  be  guided  by  verbal  instructions 
from  the  lieutenant-colonel  commanding. 

In  Field  Photography, — The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m. 
until  4  p.  m.  The  building,  apparatus,  chemicals,  &c.,  will  be  under  the  charge  of 
Lieutenant  Griffin,  Battalion  quartermaster,  whose  duty  it  is  to  furnish  any  desired 
assistance  and  who  will  be  held  responsible  for  the  judicious  use  of  the  property. 

Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratoiy,  making 
such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in  nis  oflicial 
duties  or  in  those  of  the  men  under  his  instruction. . 

The  instruction  of  non-commissioned  officers  will  be  restricted  to  the  following  class 
selected  from  those  who  have  displayed  special  aptitude  during  the  winter  course. 
They  will  be  detailed  singly  for  one  week  in  turn  and  will  receive  such  instruction  as, 
in  the  judgment  of  the  officer  in  charge,  is  best  suited  to  perfect  their  knowledge  of 
the  subiect. 

Detail  of  Non-commissioned  Officers, — Company  A:  Sergeant  Tiedman,  Corporal  Won- 
der ;  Company  B :  Corporal  Griffin,  Corporal  '^on  Schon ;  Company  C :  Sergeant  Tur- 
ner, Corporal  Grenier. 

In  Field  Astronomy, — ^The  lieutenant-colonel  commanding  will  continue  in  personal 
direction  of  the  observatory.  Captain  Mallory  will  act  in  his  absence  and  will  super- 
vise the  computations,  which  must  be  submitted  through  him. 

All  the  lieutenants  who  have  not  already  completed  the  cx)ur8e  and  been  excused 
from  further  observations  will  constitute  the  observers,  a  roster  being  kept  by  the 
adjutant.  In  addition,  weather  permitting,  they  will  observe  the  sun  or  stars  for  time 
whenever  serving  as  officer  of  the  day.  These  observations  will  be  computed  at  once 
and  the  error  of  the  mean  solar  chronometer  will  be  reported  on  the  guard  report  at 
the  end  of  the  tour. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons,  the  first  mcluding  sextant  work  and  transit  and  zenith  telescope 
work  with  the  instruments  in  the  east  wing  and  on  the  outer  pier ;  and  the  second 
including  sextant  work,  practiced  with  the  new  combined  instruments  in  the  west 
wing  and  with  the  equatorial.  Advantage  will  be  taken  of  every  suitable  night  for 
observing.  Officers  wishing  to  use  the  instruments  for  special  observations  or  prac- 
tice must  apply  for  authority  to  do  so. 

Officers  will  usually  be  detailed  for  astronomical  duty  for  one  week  in  turn,  hut  in 
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case  of  bad  weather  the  roster  will  be  arranged  so  as  to  give  each  an  equal  chance  to 
accomplish  the  work  required  of  him  early  in  the  season ;  when  this  work  is  completed, 
and  wnen  in  the  Judgment  of  the  instructor  he  has  become  an  expert  observer;  his  name 
wiD  removed  from  the  roster. 

fecial  note-books  will  be  provided  for  each  officer  which,  after  the  end  of  the 
season  and  inspection  by  the  commanding  officer,  will  become  his  personal  property. 
Suitable  blank  forms  will  be  printed  both  for  observations  and  computations,  and  these 
ftrms  will  be  pasted  into  the  books,  thus  rendering  them  valuable  for  future  reference. 

The  computations  will  receive  special  attention  (1)  as  to  methods  employed,  (2) 
at  to  the  values  adopted  for  the  instrumental  constants,  and  (3)  as  to  rejection  of 
doobtftii  observations.  The  latter  is  more  than  usually  important  because  knowl- 
edge of  the  correct  results  is  likely  to  bias  the  judgment.  The  following  rules  will 
be  strictly  observed.  No  correction  of  the  original  record  is  to  be  made  subse- 
4|oently ;  if  clearly  wrong,  the  observation  must  l:^  rejected.  No  reiection  of  an  obser- 
vation is  allowed  unless  (1)  it  was  marked  doubtftil  at  the  time,  (i)  it  is  thrown  out 
by  Peiroe's  criterion,  or  (3)  its  discrepancy  is  so  largely  in  excess  of  any  probable  limit 
at  to  render  some  exceptional  cause  certain — ^for  instance,  a  discrepancy  of  1  minute  in 
a  zenith  telescope  latitude.  Every  rejection  under  this  third  case  must  receive  the 
approval  of  the  officer  charged  with  supervising  the  computations. 

The  following  allowance  of  time  will  be  made  for  computations.  Three  days  for  a 
^et  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  a  longitude  by  Jupiter's  satellites,  for  the  value  of  a  level  division  or  for  a 
nicronieter  turn  with  the  zenith  telescope ;  ten  days  for  a  longitude  by  moon  culmi- 
nation or  by  luuar  distances,  or  by  an  occultation  by  the  moon.  These  limits  as  to 
time  must  be  strictly  observed. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments. 

Skxtant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  tlic  sun, 
elMervers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
south  star,  using  the  time  deduced  irom  an  east  and  a  west  star,  each  based  on  ten 
altitudes  taken  on  the  same  night.  Finally,  they  will  deduce  one  longitude  by  the 
method  of  Innar  distances,  completed  by  Chauvenet's  method. 

Transit. — ^A  set  of  time  observations  for  rating  the  chronometer  wiU  be  made  about 
<moe  a  week,  observing  a  star  above  and  a  star  below  the  pole  for  deviation,  and 
about  five  south  stars  for  time.  Occasionally  an  observation  on  a  slow  oircnnpolar 
«tar  will  be  made  for  determining  the  colli mation  constant.  Every  moon  culmination 
occurring  before  1  a.  m.  will  be  observed,  uutil  each  officer  has  secured  at  least  one 
satisfactory  result. 

At  first,  time  will  be  recorded  by  the  instructor ;  then  the  observer  will  take  his 
«wn  time ;  lastly,  the  field  chronograph  will  be  used. 

Zdoth  Telescope.— Observers  will  first  determine  the  level  correction  by  day- 
light, using  a  distant  terrestrial  object.  They  will  then  find  the  value  of  a  turn  of 
ife  micrometer  by  observing  on  Polaris.  Lastly,  they  will  observe  for  latitude  until 
they  have  obtained  a  sati^tctory  determination  based  upon  not  less  than  twenty 
pairs. 

The  Combined  Transit  and  Zenith  Telescopes.— These  instruments  will  housed 
<mlj  after  the  observer  has  become  thoroughly  expert  with  the  simpler  forms,  the 
object  being  to  give  familiarity  with  the  latest  special  patterns  in  use  by  the  Cforps 
«f  Engineers. 

Equatorial  Telescope. — Eveiy  practicable  occultation  of  a  star  of  the  sixth  or 
higher  magnitude  by  the  dark  limb  of  the  moon,  and  every  eclipse  of  Jupiter's  satel- 
lites. wiU  be  observed  either  with  this  instrument  or  with  an  astronomical  telescope, 
UBtil  each  officer  has  obtained  one  satisfactory  result.  Suitable  lists  will  be  prepared 
in  advance,  so  that  no  opportunity  may  be  lost. 

In  Field  ^fagneiie  Ob$ervaiion9» — ^This  course  also  is  for  officers  exclusivley ;  and,  if 
practicable  this  season,  will  be  carried  out  under  special  directions  from  these  head- 
<piarterB. 

In  TldoZ  and  Current  Measurements, — This  course  will  comprise  observations  with  the 
selfregistering  tide-gauge,  with  the  electric  current-meter,  and  with  double  floats. 
Lieutenant  TVillard,  Battalion  adjutant,  is  assigned  to  the  charge  of  the  work.  He 
will  be  guided  by  special  directions  from  the  lieutenant-colonel  commanding,  and  will 
apply  for  such  details  of  lieutenants  in  turn,  and  enlisted  men,  as  may  be  required. 

is  Hfantry, — ^Instructions  in  the  revised  infantry  tactics,  including  the  school  of 
the  soldier,  the  company  and  the  battalion,  and  in  target  practice  according  to  a  sys- 
tem based  upon  Laidley's  Manual  of  Instructions  in  Bifle  Firing,  and  defined  in  Bat- 
talion Orders  Nos.  7  and  11,  series  of  1880. 

A  oonunissioned  officer  of  the  company  must  be  present  at  and  supervise  all  target 
practioej  unless  specially  excepted  by  orders  from  tne  commanding  officer  of  the  post. 

Captam  Miller  is  assigned  to  the  charge  of  the  team  which  will  be  selected  to  repre- 
•MBt  the  Battalion  in  the  matches  at  Creedmoor  during  the  coming  season. 


448    REPORT  OF  THE  CHIEF  OF  ENFINEERS,  U.  S.  ARMY. 


WEST  POINT,   NEW  YORK. 

The  drill  of  Couipany  E,  stationed  at  West  Point,  beiuc  under  the  direction  of  the 
instructor  of  practical  military  engineering,  it  is  desired  that,  as  far  as  circamstanc«» 
will  permit,  the  men  may  receive  instructions  similar  to  that  of  the  reat  of  the  Bat- 
talion. 

By  order  of  Lieutenant-Colonel  Abbot  :  J.  H.  Wiixabd, 

First  Ut^^nant  of  Enffineeri,  AdfuUuU, 


IPrluted  Order*  Ko.  6.1 

Battalion  of  Engineers, 
Willeis  Point,  Xcw  York  Harbor,  Ma^  20, 1881. 
The  following  is  announcetl  as  the  standing  of  the  non-commissioned  officers  of  the 
several  companies  of  the  Battalion,  as  determined  by  their  recitations  to  their  com- 
pany officers  during  the  past  winter  season : 
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By  order  of  lieutonant-Colonel  Abbot : 


J.   H.  WiLLAKD, 

Ftrst  Lieutenant  of  Engineers,  Adjutant. 


[Printed  Oiden  Ko.  6.] 

Battalion  of  Engineers, 
WilleU  Pointy  New  York  Harbor,  June  14,  1881. 

Tlie  following  are  annoanoed  as  the  results  of  the  meteorological  observations  taken 
at  WiUets  Point  from  January  2  to  March  2,  1881.  They  form  part  of  the  regular 
aeries  of  which  former  results  were  announced  in  General  Orders  No.  13,  of  1868;  No. 
6,  ofiaeQ:  Noe.  1  and  8,  of  1870;  Nos.  4  and  6,  of  1871;  Nos.  3  and  7,  of  1872;  No.  3, 
otim;  No.  5,  of  1874;  No.  5,  of  1875;  No.  6,  of  1876;  No.  3,  of  1877;  No.  6,  of  1878; 
No.  4,  of  1879;  and  No.  5,  of  1880. 

L  The  observations  were  taken  hourly  from  7  a.  m.  until  11  p  m.,  both  inclusive, 
toiog  60  days  (beginning  at  7  a.  m.  on  January  2).  The  observers  were  the  lieu- 
tenants, the  non-commissioned  officers,  and  some  of  the  privates  of  the  Engineer 
BattaUon. 

The  following  table  exhibits  the  horary  corrections  deduced  from  the  arithmetical 
means  of  the  hourly  observations,  corrected  for  temperature  and  reduced  to  level;  the 
iir  temperature;  the  force  of  vapor;  the  relative  humidity,  and  amount  of  clouds 
from?  a.  m.  to  11  p.  nL,  inclusive. 

Maxima  and  minima  points  are  indicated  by  the  signs  *  and  t  respectively,  which 
m  placed  so  as  to  conform  to  the  general  sweep  of  the  curves.  The  aneroid  barom- 
tVa  was  a  pocket  instrument  by  Cassella. 


Midwinter  horary  corrections  for  ] 

1881. 

Psyohrometer. 

4»  ■§ 

Hour. 

Meronrial 
barometer. 

Aneroid 
barometer. 

Pomi  of 
vapor. 

Relative 
humidity. 

:%.m 

Inehst. 
-0.007 
-0.012 
-0.020 

♦-0.023 
-0. 018 
+0.001 
+0.021 

t+0.028 
40.027 
+0.023 

Jnehsi. 
-0.001 
-0. 010 
-0.021 

♦-0.026 
-0.022 
-0.008 
+0.  014 
+0.025 

t+0.028 
+0.025 

o 

23.50 
23.94 
24.81 
25.97 
27.48 
28.77 
29.55 
30.28 
28.71 
30.01 

Jnehes. 
0.097 
0.101 
a  100 
0.109 
0.U1 
0.117 
0.116 
0.120 
0.118 
0.115 

Jnehes. 
0.674 
0.686 
0.663 
0.679 
0.661 
0.653 
0.630 
0.626 
0.633 
0.627 

4.88 

«».■ 

4.66 

••.■ 

4  60 

"•^■.::::::  ::::::::::: ;;: 

4.91 

n%.m 

4.80 

i2io« .;;;..... 

4.68 

l^■ ;:::::.... 

4.46 

jC«..     :  :  :  :     . 

4.68 

»^«... .    ;     :  :. 

4.58 

4^.... 

4.25 

29e 
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Midtointer  horary  corrections  for  1881 — Continued. 


Hor»7  corrections. 

f 

Psychrometer. 

^ 

^  4 

Hour. 

ICerenrial 
barometer. 

Aneroid 
barometer. 

Form  of 
vapor. 

BelatlTo 
homidity. 

P 

5  D.  m 

lfuhe$. 
+0.015 
+0.003 
-0.004 
—0.003 
-0.000 

•-0.011 
-0.000 

InehM. 
+0.020 
+0.007 
+0.001 
-0.007 

*-0.000 
-0.006 
-0.005 

o 

28.99 

27.64 

26.97 

26.69 

25.82 

25.66 

25.28 

Ineket. 
a  114 
0.109 
0.109 
0.106 
0.104 
0.106 
0.100 

Indies. 
0.647 
0.644 
0.677 
0.665 
a671 
0.681 
0.664 

188 

w  p.  us .......^... 

6  D.  m 

4.S 

V    y.     MMM. 

7  p.  in  ,^^--, -TTT -• 

4.10 

8d.  m 

4.11 

9p.  m 

4.18 

10  p.  m 

IS 

11  p.  m 

196 

Means 

30.007 

29.623 

27.06 

0.108 

0.666 

The  extremes  of  air  temperatare  daring  the  hours  of  continuous  obserrations  for 
the  sixty  days  were  -\-b(P  Fahr.  (February  28, 1  p.  m.)  and  — 2^  Fahr.  (Febmarr  2, 7 
a.  m).  The  lowest  temperature  recorded  by  the  minimum  thermometer  was  —3^  Fahr., 
noted  on  the  night  of  February  1-2. 

The  extremes  of  the  hourly  barometric  readings  reduced  to  92^  Fahr.  were  30.696  on 
February  7,  8  a.  m.,  and  29.164  on  January  21,  2  p.  m. 

The  following  table  exhibits  the  force  and  direction  of  the  prevailing  winds,  re- 
corded upon  the  usual  scale,  0  representing  a  calm  and  10  a  hurricane.  The  table  is 
computed — ^for  force,  by  dividing  the  sum  of  the  hourly  records  of  force  for  each  point 
of  the  compass  by  tne  number  of  hours  during  which  the  wind  blew  firom  that  direc- 
tion ;  and  for  direction,  by  giving  the  number  of  hours  during  which  the  wind  held  from 
each  point  of  the  compass. 


N. 

N.E. 

E. 

&£. 

8. 

aw. 

W. 

N.W. 

CalM. 

Ho 

UTS 

91 
2.31 

172 
1.79 

80 
2.67 

to 

2.47 

22 
2.23 

61 
2.48 

167 
2.66 

3.61 

191 

Me 

an  force 

II.  The  discussion  of  the  observations  with  the  aneroid  barometer,  assigned  to  Com- 
pany A,  was  made  by  Lieutenants  Abbot  and  Goethals.  In  addition  to  the  required 
work,  they  analyzed  the  horarv  curves  separately  for  each  ten  days,  comparing  the 
results  obtained  by  Colonel  Williamson's  method  with  those  given  without  the  reduc- 
tion to  level.  The  former,  which,  as  usual,  were  smoother  ana  more  normal  curves,  are 
shown  in  the  following  table: 

Tett'day  horary  curves,  aneroid  barometer. 


Hoiir< 

■ 

First  ten 
days. 

|l 

1^ 

jl 

So 

7  a.  ra 

-0.001 
-0.019 
-0.030 
-0.038 
-0.080 
-0.008 

±aooo 

+0.012 
+0.011 
+0.005 
-0.008 
-0.018 
-0.023 
-0.022 
-0.023 
-0. 018 
-0. 017 

-0.001 
-0.010 

-a  018 

-0.027 
-0.013 
+0.008 
+0.036 
+0.043 
+0.041 
+0.033 
+0.037 
+0.025 
+0.  Oil 
-0.007 
+0.001 
+0.005 
+0.  Oil 

-0.001 
-0.018 
-0. 086 
-0.036 
-0.045 
-0.023 
+0.003 
+0.016 
+0.017 
+0. 019 
+0. 016 
+0.009 
+0.001 

-a  007 

-0.009 
-0.004 
-0.002 

-0.001 
-0.005 
-0.013 
-0.020 
-0. 010 
-0.001 
+0.023 
+0.036 
+0.041 
+0.063 
+a054 
+0.044 
+0.047 
+a042 
+0.081 
+0.027 
+a020 

-0.001 

-a  000 
-a  018 

-0.015 
-0.017 

-a  006 
+aoi7 

+0.065 
+0.043 
+0.082 
+0.028 
+0.004 
-0.010 
-0.034 
-0.090 
-a  016 
-0.017 

—0.001 

8a.m 

—0.009 

Oftrin    ....-*    .rr*.r-..rT-rr.-. 

—0.015 

10  8.  m 

—a  630 

11  a.  m "... 

-0.016 

12  noon 

—0.015 

Ip.  ra. 

+aoo7 

2  p.  m 

+6.009 

3  p. ra..... .................. ........... 

+a6i6 

+0.012 

4  P. m... 

5p.  m ., 

—0.015 

6  p.m... -. 

-0.016 

7p.m... 

-a  694 

8  p. m.. 

-atn 

9  p.m... 

-0.688 

10  p.m.............  ................... 

-0.036 

11  p.  m 

-0.032 

To  test  the  absolute  accuracy  of  the  aneroid  as  compared  with  the  mercurial  cistem- 
buiometer,  the  observations  for  each  ten  days  were  gioupel  in  horary  curves,  no  cor- 


JVaUA. 


II 


s; 


:':5? 


'2- 


:szzzi 


l^ 


l'- 


fli 


^J 


i\ 


jffercurCctX — 


i«nf. 


?i 


zs 


■s& 


■■S:^: 


'M^- 


COMPARISON, 

ofiXe 

ANEROIDS  MERCURIAL 


BAROMETERS. 
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nctioiis  of  any  kind  being  applied  except  to  reduce  the  readings  of  the  mercurial 
barometer  to  ^  Fahr.  Tnis  analysis,  shown  by  appended  plate  A,  established  a  close 
nneral  acoordanoe  between  the  two  instruments,  and  detected  neglect  on  the  part  of  a 
fbw  of  the  obe^ryers  to  tap  the  aneroid  before  taking  the  reading. 

The  index  error  of  the  aneroid  barometer  was  +0.386,  yanrinff  but  slightly  for  the 
whole  series  of  observations.  It  is  ignored  upon  the  plate,  the  ODJect  being  simply  to 
ibow  the  deg^ree  of  parallelism  between  the  curves. 

The  following  extracts  from  the  report  of  this  analysis  give  all  needful  details : 

"-Rft<  and  second  ten  days. — The  curves  of  the  two  barometers,  were  essentially  par- 
al]0l,4he  maximum  divergence  occurring  in  both  cases  at  11  p.  m. 

^*  Third  ten  days, — A  large  discrepancy  is  seen.  The  aneroid  curve  exaggerates  the 
nudma  and  omits  the  minimum.  A  series  of  rapid  abnormal  oscillations  occurred  at 
this  time.  When  the  aneroid  was  read  without  nrevious  tapping,  the  daily  plots  indi- 
cate a  tendency  to  stick  at  the  same  reading  if  the  barometer  be  falling ;  no  such  ten- 
dency appears  with  a  rising  barometer.  iJl  errors  in  the  mean  curve  are  thus  alge- 
braically *  in  excess.' 

^*  Fourth  ten  days. — Close  agreement,  no  sticking  apparent  in  separate  days'  obser- 
rations. 

**F\flk  ten  days, — ^Another  excessive  maximum  in  the  aneroid  curve,  due  to  the  same 
cause  as  above. 

*^Siith  ten  days* — ^The  discrepancies  in  these  curves  are  due  to  the  careless  reading 
of  both  instruments  by  two  of  the  observers — which  vitiated  four  of  the  daily  records.'' 

III.  A  valuable  set  of  observations  was  projected  and  taken  by  Lieutenant  Casey 
in  December,  1880,  to  test  the  degree  of  accuracy  attainable  near  the  sea  level  when, 
M  is  often  the  case,  it  becomes  desirable  to  determine  a  horary  barometric  curve  from 
a  limited  number  of  observations. 

For  eleven  consecutive  days  and  nights  (December  6  to  December  16)  he  took  hourly 
observations  with  a  Oreen's  cistern  barometer  in  ffood  condition,  the  vernier  reading 
hj  estimation  to  0.001  of  an  inch.  The  work  was  done  with  great  care,  without  assist- 
tnce,  and  with  the  omission  of  onlv  four  hourly  readings  on  five  nighta— thus  elim- 
inatmg  the  effect  of  personal  equation,  and  yet  including  the  whole  twenty-four  hours 
in  the  discussion. 

The  reoords,  when  analyzed  by  Colonel  Williamson's  method,  indicated  that  excess- 
ive abnormal  oscillations  on  the  6tii,  8th,  and  14th  so  modified  the  form  of  the  horary 
carve  that  those  days  should  be  thrown  out.  The  others  gave  good  results,  as  shown 
in  the  following  tables— interpolations  in  parentheses. 

•    Daily  Iwrary  curves,  Deoemherfl&BO, 


Hour. 


•  •.«. 

Ob... 

If... 

Sf.m. 
tp.«. 

»|k«. 

ap.». 

2i.B. 

Sa.B. 


Dooomber 
0. 


Soooniber 

7. 


—.085 
—.086 
-^068 
—.008 
-^046 
—.088 
+.008 
+.027 
-f.OM 
+.017 
±.000 
+.021 
+.035 
+.031 
+.017 
+.018 
+.081 
+.020 
+.025 
(+.0U) 
(+.003) 
(-.008) 
(-.019) 
—.080 


Deoember 

8. 


+.029 
+.023 
+.0U 
+.009 
4-.  008 
+.080 
+.087 
+.055 
+.040 
+.040 
+.013 


—.033 
— .0^ 
—.082 
-.083 
-.083 
-.028 
-.028 
-.024 
-.021 
—.005 
+.004 


—.188 
-.124 
-.107 


+.083 
+.088 
+.122 
+.133 
+.182 
+.101 
+.080 
+.064 
+.030 
+.001 
—.019 
-^042 
—.048 
-.068 
(-.077) 
(-.088) 
(-.099) 
(-.109) 
-.119 


December 
9. 


-.008 
-^020 


-.020 
—.008 
+.012 
+.027 
+.024 
+.026 
4-.  024 
+.010 
+.004 
—.003 
-.008 
—.010 
—.001 
+.009 
+.007 
+.008 
+.004 
+.001 
+.003 
-.009 


December 
10. 


-.001 
-.016 
—.085 
-.086 
—.081 
-.007 
+.002 
+.015 
+.014 
+.080 
+.024 
+.016 
+.009 
-.001 
-.006 
—.008 
+.010 
+.011 
+.009 
(+.007) 
(+.006) 
(+.005) 
(+.004) 
+.003 


Deoem* 
berll. 


-.017 
-.080 
-.062 
-.06« 
-.08* 
-.086 
-.014 
—.006 
+.004 
+.016 
+.029 
+.013 
+.005 
+.018 
+.020' 
+.028 
+.027 
+.027 
+.022 
+.022 
+.018 
+.014 
+.004 
-.010 
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Daily  horary  curve$,  Ikcemher,  1880 — Continned. 


Hour. 


7  a.  m 

8  a.  m 

0  a.  m. 

10  a.  m, 

11  a.  m 

12  m... 

1  p.  m 

2  p.  m 

3  p.  m 

4  p.  m 

5  p.  m 

6  p.  m 

7  p.  m 

8  p.  m 

0  p.  m 
10  p.  m. 
lip.  m. 
12  p  m. 

1  a.  m, 

2  a.  m, 

3  a.  m. 

4  a.  m. 
5a.  m 
6  a.  m. 


December 
12. 


—.018 
—.019 


—.021 
-^006 
+.016 
+.012 
+.032 
+.013 
+.019 
+.011 
+.011 
+.008 
—.001 
-.005 
— v009 
-.005 
+.007 
(+.007) 
(+.007) 
(+.008) 
(+.008) 
+.008 


December  December 
18.  14. 


—.040 
—.036 
—.032 
—.027 
—.006 
+.019 
+.040 
+.048 
+.051 
+.046 
+.038 
+.023 
+.016 
+.011 
+.003 
+.001 
-.010 
-.016 
-.010 
-.022 
-.031 
—.029 
-.023 
-.023 


—.072 
— w091 
-^112 
—.127 
—.114 
-^089 
-^071 
—.040 
—.013 
+.010 
+.021 
+.038 
+.079 
+.082 
+.113 
+.115 
-f.UO 
+.108 
+.095 
(+.068) 
(+.041) 
(+.014) 
(-.013) 
-.040 


December 
15. 


+.012 
+.005 
—.014 
—.009 
-^006 
+.011 
+.034 
+.030 
+.038 
+.016 
+.014 
—.002 
-^009 
—.022 
—.020 
—.021 
—.024 
—.016 
—.013 
—.008 
—.009 
+.001 

d:.000 

+.006 


December 
1& 


Grand 


—.0*7 
—.033 
— .OM 
-^045 
—.029 
-^007 
+.015 
+.029 
+.088 
+.083 
+.028 
+.020 
+.017 
+.010 
+.005 
+.004 
+.004 
+.006 
+.004 
-.001 
—.007 
—.010 
—.013 
—.019 


True 


-.014 

-.685 

•-^027 

-.016 

-+.«« 
+.«U 
+.02? 

t+tSI 


I 

+.0 


m 


-.002 
-.002 
— .OM 
f-.OOS 
±.001 
—.002 


When  plotted,  these  coryes,  with  the  exceptions  above  noted,  show  anmistakable 
parallelism ;  and  the  final  mean  (Plate  B)  is  undoubtedly  the  true  normal  form  tor  thii 
season — compare  similar  curves  for  January  28  to  February  8,  1869,  observed  at  WlUets 
Point  and  Albany,  and  published  in  General  Order  No.  6,  series  of  1869,  from  head- 
q|narter8  Battalion  of  Engineers ;  also  simiBar  midwinter  curves  (observations  con- 
tinued for  the  whole  twenty-four  hours)  for  1870,  1872,  and  1873. 

By  order  of  Lieutenant-Colonel  Abbot: 

J.  H.  WiLULRD, 

First  Lieutenant  of  Engineerty  AijutamU 


[Printed  orders.  No.  7. J 

Battalion  of  Enginekbs, 
WilUis  Point,  New  York  Harbor,  July  14, 1881. 

General  Orders  No.  86,  A.  G.  O.,  series  of  1879,  prescribing  the  new  system  of  target 
practice  for  the  Army,  does  not  revoke  existing  orders  authorizing  the  appointment  of 
•company  and  regimental  prizemen,  upon  the  conditions  laid  down  in  the  old  system. 

The  results  of  this  competition  for  the  Battalion  and  company  prizes  for  the  year 
ending  June  30.  1882,  are  accordingly  announced — ^the  following  being  a  list  of  the 
strings  in  ten  snots,  fired  standing  at  200  yards,  in  the  competition  for  the  Battalion 
prize: 

Company  A  prizeman,  Sergeant  Theodore  Royston,  103.31  inches. 

Company  B  prizeman,  Second-class  Private  Albin  Krebs,  109.93  inches. 

Company  C  prizeman.  First-class  Private  John  Cavanagh,  124.25  inches. 

Companv  E  prizeman,  Corporal  John  F.  Weber,  66.93  inches. 

Corporal  John  F.  Weber,  Company  £,  is  accordingly  announced  as  Battalion  prize- 
man for  the  year  ending  June  30, 1882 ;  he  will  receive  the  silver  stadia  from  the  hands 
of  the  commanding  officer  of  Company  E  at  the  parade  when  this  order  is  published. 

By  order  of  Lieutenant-Colonel  Abbot : 

J.  H.  WiLLARD, 

First  Lieutenant  of  Engineers,  A^tant, 


FUite    B. 


Vmrr\rHi 
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ENGINEER  DEPOT  AND  POST  OF  WILLETS  POINT. 


REPORT  OF  LIEUT,  COL,  H.  L,  ABBOT,  CORPS  OF  ENGINEERS,  BVT, 
BRIG,  GEN,,  U,  S.  J.,  OFFICER  IN  COMMAND  FOR  THE  FISCAL  TEAR 
ENDING  JUNE  30,  1881. 

WiLLETS  Point,  New  Yoek  Habbob, 

July  6,  1881. 
Genebal  :  I  have  the  honor  to  submit  the  following  as  my  annual 
report  upon  the  Engineer  Depot  and  Post  of  Willets  Point  for  the  fiscal 
year  ending  June  30, 1881 : 

PUBLIC  buildings. 

The  new  building  for  officers'  quarters^  mentioned  in  my  last  annual  re- 
pent, was  completed,  and  has  been  occupied  during  the  winter  and  spring. 
The  total  cost,  including  the  house  itself,  the  out-buildings,  and  700  feet 
of  drains,  has  been  $9,538.72,  of  which  $9,000  was  supplied  by  the  Quar- 
termaster's Department  and  $538.72  was  paid  from  the  appropriation 
for  the  depot.  The  work  was  done  under  my  personal  direction,  by  my 
assistant  engineer  and  general  foreman,  the  biUs  being  paid  by  the  post 
quartermaster.  The  house  will  comfortably  accommodate  six  unmarried 
officers,  and  in  case  of  necessity  can  be  occupied  by  more. 

A  great  deal  of  work  in  reshingling  the  barracks,  renewing  outbuild- 
ings of  officers'  quarters,  &c.,  has  been  done  by  the  troops,  without  ex- 
pense to  the  government,  except  for  the  materials,  which  have  been 
supplied  by  the  Quartermaster's  Department. 

THE  DEPOT  STOEAGE,  EECEIPTS,  ISSUES,  &C. 

As  heretofore,  the  property  has  been  guarded,  cared  for,  received,  and 
issued  by  the  Engineer  Battalion.  No  change  has  occurred  in  any  of 
these  details  as  reported  in  tbrmer  annual  reports. 

The  use  of  chloride  of  calcium  for  drying  the  air  of  the  two  rooms 
Bsed  for  the  storage  of  instruments  (capacity  37,000  cubic  feet)  has  been 
continued  with  entire  success,  the  results  being  as  given  in  the  following 
table: 
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Drying  by  calcium  chloride. 


Date. 


i 


I 


^1 

r 


h 


5 


Bemarkt. 


1886. 

July  29 

Septembers.. 
September  27. 
Novembers.. 

188L 

May  28 

JoneQ 

Total... 


Pounds, 
278 
255 
2»7 
212 

255 
170 


Poundt. 
161 
148 
183 
101 

166 
67 


Poundi. 
112 
307 
114 
111 


103 


Qattiu. 
18.4 
1L6 
18.6 
18.2 

10.6 
118 


Boiled,  on  an  ayerge,  aix 
bonrs ;  tael,  wood ;  spedie 
gravity,  1,400. 


1,462 


826 


636 


74.7 


The  remodeling  of  the  bridge  equipage  in  store  by  skilled  labor  of  the 
Battalion  has  continued  as  heretofore.  Seven  chess  wagons  have  been 
remodeled  at  trifling  cost,  to  conform  to  the  new  pattern ;  the  material 
of  10  old  wagons  has  been  largely  made  use  of  in  tibis  work,  and  the  new 
wagons  are  as  serviceable  as  could  be  purchased  in  New  York  for  $300 
•each.  The  labor  is  very  considerable,  but  has  cost,  in  extra-duty  pay, 
only  the  following  sum  for  the  7  wagons : 

1  enlisted  man,  oarpenter,  161  davs,  at  35  cente $56  35 

1  enlisted  man,  blacksmith.  101  days,  at  35  cents..... 35  35 

1  enlisted  man,  helper,  96  days,  at  20  cents 19  90 

Total  for  7  wagons 110  90 

•  The  printing-office  has  been  busy  during  the  entire  year  in  printing 
confidential  Engineer  documents.  Three  soldiers  of  the  Battalion  have 
<)one  this  work,  at  a  total  cost  for  extra-duty  pay  of  $271.25. 

The  receiving  and  issuing  of  instruments  for  the  general  use  of  the 
Corps  of  Engineers,  with  the  repairs  incidental  thereto,  have  been  con- 
tinued. Fifty-four  instruments  have  been  received  and  133  issued,  as 
per  appended  list,  marked  A.  The  apparent  falling  off  in  these  num- 
bers is  explained  by  the  fact  that  the  supply  on  hand  has  been  quite 
insufficient  for  the  demand. 


STATEMENT  OF  FUNDS. 

Congress  appropriated  the  sum  of  $5,000  for  the  past  fiscal  year,  of 
which  $4,000  were  for  current  expenses  and  $1,000  for  the  instruction 
of  the  Engineer  troops.  The  following  is  a  summary  statement  of  these 
funds: 

Expended  during  fiscal  year  1880-'81 $4,606  78 

Onhand,  due  for  fiscal  year  1880-'81 391  22 

Available  for  fiscal  year  1881-'82 5,000  00 

Desired  for  fiscal  year  1882-'83 10,000  00 

In  explanation  of  the  last  item  I  would  submit  the  following: 
The  usual  annual  appropriation  for  the  purchase  of  materials  for  the 
instruction  of  the  three  companies  of  the  Battalion  of  Engineers  sta- 
tioned at  Willets  Point,  in  their  duties  as  sappers,  miners,  and  ponto- 
niers,  viz,  $1,000. 

The  usual  annual  appropriation  for  the  incidental  expenses  of  the 
depot,  viz :  Fuel,  forage,  chemicals,  stationery,  extra-duty  pay  for  sol- 
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diets  employed  in  wheelwright  work,  engine  driving,  printing,  binding, 
photographing  or  lithographing  Engineer  docnments,  &c. ;  ordinary  re- 
pairs of  public  buildings ;  repairs  of  instruments,  &c.,  $4,CK)0. 

For  public  buildings  for  the  Engineer  school  of  application.  The  tor- 
pedo laboratory  and  the  field  observatory  are  now  completed;  the  pho- 
tographic laboratory,  for  instruction  in  duplicating  military  maps  in  the 
field,  and  the  moulding-room,  for  instruction  in  field  fortification  on  a  ' 
reduced  scale,  suited  to  the  present  strength  of  the  companies^  are  both 
entirely  too  small  for  their  objects.  They  are  old  buildings,  built  during 
the  war  for  hospital  uses,  and  should  be  replaced  by  plain  structures  of 
nunimum  cost,  but  serviceable.  For  this  purpose  an  appropriation  of 
aboat  $8,000  will  probably  be  required;  but  as  the  work  can  be  done 
more  economically  if  not  hurried,  only  the  sum  of  $5,000  is  requested 
for  the  coming  fiscal  year. 

Very  respectftiUy,  your  obedient  servant^ 

EteNBY  L.  Abbot, 
Lieutenant-Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers^  U  8.  A. 


9Mmmt  of  receipts  and  Immm  of  instruments  from  the  Engineer  Depot.  Willets  Point, 
New,  York  Harbor,  for  ISSO-'Sl. 


List  of  Miiolei. 


▲flnOHOMICAL. 

AttroBomieal  tnnsitt nnmber. 

do ... 

,  soondon,  and  keys, 


«tr..' 

Aitttdsl  lioriMiis. . . 
Iq;oslorisl  tdMOope. . 


..^amber. 
do ... 


nraOBOLOQICAL. 

BiroBMt«r,  sneroid munber. 

PiychroiiMtsn  ................do ... 

TWrmometers do ... 


OmftmtB,  suiTeTOTB' nunber. 

TheodoUtes,  9-inoli do  . 


TkeodoUtos^S-inoh. 
TkeodoUtes.  6>iiicli . 
Theodolites,  S-inoh. 
Tnuits,niln«d.. 
Plnetebles 


.do 

.do.... 

.do.... 

.do.... 

.do.... 

.do 


CkaiBs.  100-foot do  .... 

CksfaH,  50-fbot do  .... 

^iiiM,  80  fiwt do.... 

Jtai sets... 

npe»ll]ieii,  50  feet niunber.. 

^nat  meters do 

W^iegistering  tide-gauge  pi^er,  rolls. 


List  of  articles. 


llBCONirOITBHINO. 

Spy-glasses,  large number 

Spy-glasses,  small do  ... 

Knooular  field-glasses do  ... 

Odometers — .^ do  ... 

Compasses, prismatic do  ... 

Compasses, box do  .... 

Compasses,  pocket,  squAre  — do  ... 

Compasses,  round do  ... 

Pocket  sextants do  ... 

Watclies do  ... 

DBAWIKO. 

Protractors,  wooden,  Stc . . ..  number. 

Protractors,  Abbot's do  ... 

Drawing  instruments boxes. 

Triangles,  metallic number. 

Bulers do ... 


MIBCSIXAirEOUS. 

Chronograpbs number. . 

Chronograph  scales,  glass do  .... 

Lee's  Tables  and  Formuls — do 

Instructions  in  photography,  Abny, 
number 


1 


54 


1 
1 
2 
9 
15 
9 
< 
1 
2 
3 


1 

10 
IS 


RIVERS  AND  HARBORS,  Etc. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  THE   STATES   OF   MAINE^ 
NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 


beport  of  colonel  george  thom,  corps  of  engineers^  bvt,  brig, 
gen.,  u,  s,  a,,  officer  in  charge,  for  the  fiscal  tear  ending 
june  30,  1881,  with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

Portland,  Me.^  July  16, 1881. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  re- 
ports of  operations  for  the  fiscal  year  ending  June  30, 1881,  on  the  sev- 
eral river  and  harbor  improvements,  as  well  as  the  examinations  and 
sarveys  of  rivers  and  harbors  under  my  charge  in  the  States  of  Maine, 
New  Hampshire  and  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  Engineers j 
Bvt.  Brig.  Gen.,*J7.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


A  I, 

breakwater  on  saint  CROIX  river,  near  CALAIS,  MAINE. 

This  breakwater  is  situated  on  "The  Ledge,'^  about  6  miles  below  the 
bridge  at  Calais,  Me.  It  coi^ists  of  three  crib-work  piers^  ballasted 
with  stone,  and  was  built  by  the  United  States  Government  m  1856  for 
the  purpose  of  preventing  vessels,  in  descending  the  river  on  the  ebb- 
tide, from  being  thrown  upon  the  ledge  by  the  strong  tidal  current  which 
8ets  directly  upon  it. 

Hitherto  this  breakwater  has  answered  its  purpose  in  a  very  satisfac- 
tory manner;  but  it  has  become  so  much  dilapidated  as  to  necessitate 
its  being  at  once  rebuilt 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $4,000  was 
appropriated  by  Congress  for  this  purpose,  and  proposals  have  twice 
teen  invited  for  the  work,  resulting  in  an  aggregate  of  only  two  bids, 
and  in  a  contract  made  June  29, 1881,  with  Alfred  Towers,  of  Calais,  Me., 
for  rebuilding  the  work  complete  for  the  sum  of  $3,700 ;  the  work  to  be 
tommenced  on  or  before  the  11th  of  July,  and  completed  on  or  before 
the  3l8t  of  October,  1881. 

457 


458         REPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

This  breakwater  is  situated  in  the  colleotion  district  of  Passamaqaoddy,  of  which 
Calais  is  the  port  of  entiy,  the  nearest  lieht-hoose  beins  at  Dochet^  Island,  aboat  3 
miles  below  it,  on  Saint  Croix  River;  and  the  nearest  lort  is  Fort  SnlliTan,  at  East- 
port,  Me.,  about  25  miles  below. 

The  following  information  in  regard  to  the  revenne  and  commerce  of 
this  port  for  the  year  ending  December  31, 1880,  has  been  famished  by 
the  United  States  deputy  collector  of  customs,  to  wit: 

Amount  of  revenue  coUeoted $19,014  55 

Value  of  imports 60,356  00 

Value  of  exports 36,437  00 

l^umber  of  vessels  arriyed 963 

Number  of  vessels  cleared 927 

Vessels  built,  1 ;  tonnage,  32.94. 

The  following  papers  are  hereto  appended,  viz : 

Abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

Amount  impropriated  by  act  approved  March  3, 1881 |4,000  00 

July  1,  1881,  amount  expended  during  fiscal  year * 24  59 

July  1,  1881,  amount  available 3,975  41 


Ahsiract  of  proposals  received  June  6, 1881,  for  }mUding  breakwater  near  Calaii,  Ms, 


^8 

II 

Bidden. 

• 

Boildiiig  orib-work 
breakwater. 

1 

Alft^  Towers 

CftUiii.Mi^ 

$4,218.60.   By  the  job. 

Abstract  of  proposals  reodeed  Jane  25, 1881,  for  buHding  a  orib-tDorh  breakwater  in  Saint 

Croix  Biver  near  Calais,  Me. 


II 

Bidden. 

breakwater. 

1 

Alfired  Towen 

Calais,  Me 

$3,700.    By  the  Job. 

Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30, 1881,  for  repairing  break- 
water on  the  Saint  Croix  Biver  near  Calais,  Me, 


ii 

Contraeton. 

Nature  of  work. 

Price. 

1 

Alfred  Towers,  Calais,  Me .... 

BnDding  orlb-woi*k  breakwater,  complete  r...........^ 

13, 7M 
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A   2. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  Lnbec  Channel,  Maine,  viz : 

Bythe  river  and  harbor  act  of  March  3, 1879 $44,000 

^  the  river  and  harbor  act  of  June  14,  1880 20,000 

Bjtbe  river  aod  harbor  act  of  March  3, 1881 45,000 

Total 109,000 

This  channel  is  now  obstructed  by  several  shoals  lying  between  the 
head  of  "  the  Narrows  ^  and  deep  water  below  "  Western  Bar  Beacon," 
a  distance  of  abont  2^  miles,  on  the  shoalest  parts  of  which  there  is  not 
Diore  than  5  feet  of  water  at  mean  low- water,  or  about  2  feet  at  low- 
water  of  springtides.  The  mean  rise  and  fall  of  the  tides  is  17  feet. 
The  project  that  has  been  adopted  for  the  improvement  of  this  channel 
consists  in  widening  and  deepening  the  several  shoals,  by  dredging"  to 
a  depth  of  12  feet  at  mean  low- water  (giving  about  9  feet  at  low- water 
of  spring-tides)  for  a  width  of  not  less  than  200  feet,  the  estimated  cost 
of  which,  as  amended,  is  as  follows,  to  wit: 

t  For  16,770  cubic  yards  of  dredging,  measured  in  Htu  in  "  the  narrows," 
at  the  places  marked  A  and  B  on  tne  map  (that  at  C  haying  been  com- 
pleted by  the  Atlantic  Dredging  Company,  under  its  contract  of  Sep- 
tember 23,  1879),  at  |1  per  cubic  yard,  measured  in  ^ihi $16,770  00 

1  For  900,000  cubic  yards  of  dredging  at  the  shoals  between  D  and  £  on 

the  map,  at  50  cents  per  cubic  yara,  measured  in  scows 100,000  00 

3.  Engineering,  superintendence,  and  other  contingencies,  say 17, 230  00 

Total .• 134,000  00 

Under  the  appropriation  of  March  3, 1879,  a  contract  was  made  Sep- 
tember 23, 1879,  with  the  Atlantic  Dredging  Company,  of  Hempstead, 
N.  T.,  for  136,320  cabic  yards  of  the  projected  dredging;  but  the  con- 
tracting party  abandoned  the  work  after  having  peiformed  3,720  cubic 
yards  of  dredging  as  stated  in  the  last  annual  report. 

Proposals  were  subsequently  invited  for  this  work  three  times  (to- 
wit,  April  19,  May  27,  and  July  27, 1880),  and  on  the  2d  of  September, 

1880,  a  contract  was  made  for  the  same  with  Messrs.  Moore  &  Wright, 
of  Portland,  Me.,  under  the  appropriations  of  March  3, 1879,  and  June 
14, 1880,  combined,  at  prices  as  follows : 

1.  For  10.000  cnbic  yards,  more  or  less,  of  dredging,  measured  in  8itu,  at  shoal  A,  at 
the  head  of  **  the  Narrows, **  at  |1  per  cubic  yard. 

2.  For  600  cnbic  yards,  more  or  less,  of  dredging,  measured  ttt  situ,  at  shoal  B,  at 
|1  per  cubic  yard. 

Z,  For  90,000  cubic  yards,  more  or  less,  of  dredging,  measured  in  scows,  at  the  shoals 
l^etween  D  and  £,  at  50  cents  per  cubic  yard. 

Under  this  contract  dredging  was  commenced  on  the  1st  of  June, 

1881,  and  continued  throughout  the  month. 

Proposals  will  be  again  invited  (as  soon  as  deemed  advisable)  for  con- 
tinning  this  work  under  the  appropriation  of  March  3, 1881. 

Lubec  Channel  is  situated  in  the  collection  district  of  Passamaquoddy,  and  the 
nearest  port  of  entry  is  at  Eastport,  Me.,  about  3  miles  above,  at  which  place  Fort 
SalliTsn  is  situated.  The  nearest  light-house  is  on  West  Quoddy  Head,  about  4  miles 
beloir. 

The  accompanying  letter  from  the  United  States  collector  of  customs 
at  Eastport,  Me.,  gives  a  statement  of  the  amount  of  revenue  collected 
at  that  port  during  the  year  ending  December  31, 1880,  as  well  as  the 
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amount  of  commerce  and  navigation  that  woold  be  benefited  by  the  pro- 
jected improvement  of  Lubec  Channel. 
The  following-named  papers  are  hereto  appended,  viz : 

Abstract  of  proposals  receiyed  August  17,  1880. 
Abstract  of  contracts  made  September  2,  1880. 

Money  statement. 

Jnly  1, 1880,  amount  available t60,873  65 

Amount  appropriated  by  act  approved  March  3,  1881 45, 000  00 

1105.872  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,119  40 

July  1,  1881,  outstanding  liabilities 544  10 

3,66350 

July  1,  1881,  amount  available 102,209  15 

Amount  (estimated)  reauired  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30^  1883 .      25, 000  00 


Abstract  of  propoaaU  received  August  17,  1880,  for  dredging  in  Lubeo  Channel,  Maine. 

r 

Bidden. 

Beaidenoe. 

P 

It 

1 

Moore  &  Wright 

Portland,  Maine 

intUu. 

|0  50.mea«Qi«d 
in  MOWS. 

Abstract 

of  contract  made  during  the  fiscal  year  ending  June  30, 1881,  for 
bee  Channel,  Maine, 

dredging  in  Lu- 

Date  of 
contract. 

Contractors. 

Nature  of  work—dredging. 

Prloo  per  cubic 
yard. 

1880. 
Sept    2 

Edward  Moore,  of  Portland,  Me., 
and  Aogustas  R.  Wrisht,  of  Ge- 
neva, NT  Y.,  partners  doing  busi- 
ness under  the  firm   name  of 
Moore  &  Wright. 

The  Narrows,  Shoal  A,  10,000  cubic 

yards,  more  or  less. 
Spit  off  Charley's  Point,  Shoal  B, 

600  cubic  yards,  more  or  less. 
ShoaU  D  and  £.  90,000  oubio  yards, 

more  or  less. 

$1,  measared  te 
situ. 

50  cents,   meas- 
ured ins 'x>wa 

COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Eastport,  Me,, 

Collector's  Office,  June  20,  1881. 
Dear  Sir  :  In  reply  to  your  letter  of  the  17th,  I  submit  the  following  report : 

Amount  of  duties  collected  year  ending  December  31,  1880 $109,071  W 

Value  of  imports  for  sanv9  period $833,179  00 

Value  of  exports  for  same  period $364 ,  520  00 

Number  of  vessels  arrived 720 

Number  of  vessels  cleared 678 

Number  of  vessels  built 1 

Very  respectfully, 

N.  B.  Nutt, 

Collector: 
Qeneral  George  Thom. 
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A  3. 

IMPROVEMENT  OP  MOOSE-A-BEC  BAR,  AT  JONESPORT,  MAINE. 

Moose-a-bec  Bar  is  in  the  eastern  part  of  Moose-a-bec  Beach,  at 
Jooesport,  Me.,  and  is  the  only  obstraction  to  the  safe  navigation  of 
that  reach  in  all  stages  of  the  tide.  It  has  only  5jr  feet  of  water  over  it 
at  mean  low- water,  and  3^  feet  in  low -water  of  springtides,  which  com- 
pels the  coastwise  steamers  and  other  vessels  of  greater  draught  to  take 
a  very  tortuous  course  to  the  southward  among  the  ledges,  as  shown  on 
the  map  accompanying  the  last  annual  report.  Navigation  is  thereby 
rendered  difficult,  and  dangerous,  especially  at  night,  and  in  dense  fogs, 
common  on  this  part  of  the  coast. 

By  the  river  and  harbor  act  of  March  3, 1879,  provision  was  made 
for  tiie  survey  of  this  place,  with  a  view  to  the  improvement  of  its  navi- 
gation. 

This  survey  was  made  in  September  and  November,  1879,  and  the  3d 
of  December,  1879,  a  report  and  map  of  the  same  were  submitted  to  the 
department  with  a  project  and  estimate  for  its  improvement. 

By  this  survey  it  was  ascertained  that  a  direct  channel  running  nearly 
east  and  west  in  the  direction  of  the  tidal  currents,  could  be  opened 
without  difficulty  through  the  bar  inside  of  Novas  Bock,  at  a  cost  very 
small  compared  with  the  great  benefit  that  would  result  to  the  com- 
merce and  navigation  of  this  coast. 

The  area  shaded  in  red  on  the  map  showed  the  location  of  this  chan- 
nel, which  is  projected  to  have  a  depth  of  14  feet  at  mean  low-water,  or 
11|  feet  in  low- water  of  spring-tides,  for  a  width  of  not  less  than  200 
feet  and  an  average  length  of  about  1,900  feet^ 

The  mean  rise  and  fall  of  the  tides  at  this  place  (as  determined  by 
observations,  made  day  and  night  throughout  a  period  of  one  lunation) 
is  11.53  feet.  A  channel  of  this  depth  would,  in  my  opinion,  answer 
the  present  wants  of  the  ocean  steamers  and  other  vessels  that  pass 
coastwise  through  this  reach,  as  well  as  those  that  would  enter  it  as  a 
harbor  of  refuge.  Near  the  western  end  of  this  projected  channel  there 
is  a  sunken  ledge  which  crops  out  to  the  southwest  of  ^'  Steamboat 
buoy,"  with  a  least  depth  of  lOf  feet  at  mean  low-water,  but  with  18 
feet  all  around  it.  This  ledge  is  also  a  dangerous  obstruction  to  vessels 
when  forced  to  make  the  abrupt  change  of  course  at  this  place  in  taking 
the  channel  south  of  Novas  Eock,  as  well  as  to  sailing-vessels  beating 
up  through  the  projected  channel  north  of  Novas  Rock. 

The  removal  of  this  ledge  is  also  recommended  to  a  depth  of  15  feet, 
at  mean  low- water. 

The  estimated  cost  of  this  improvement  is  as  follows,  viz : 

1.  64,164  cubic  yards  of  dredging  (in  situ)  at  40  cents  per  cubic  yard |25, 665  60 

2.  Bemoyal  of  136|  cubic  yards  of  sunken  ledge  (in  situ)  at  |40  per  cubic 

yard 5,460  00 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies .      3, 874  40 

Ttotal 35,000  00 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  this  work. 

Owing  to  the  great  scarcity,  at  the  present  time,  of  dredging  machines 
that  are  suitable  for  doing  this  work,  and  the  distance  at  which  it  is  situ- 
ated, it  is  believed  that  it  cannot  be  advantageously  undertaken  at 
this  time. 

Proposals,  however,  will  be  invited  therefor,  at  an  early  day,  with  a 
view  to  its  partial  completion  this  season  if  practicable. 


J 
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JonoBporty  Me.,  is  an  outport  in  the  collection  district  of  Machias,  Me.,  and  the 
nearest  light-lioase  is  Moose-a-bec  light. 

The  accompanying  paper  from  the  United  Sta;tes  collector  of  costomB 
fnrnisbes  a  statement  of  the  amount  of  commerce  and  navigation  that 
would  be  benefited  by  the  projected  improvement  of  the  channel  at 
this  place. 

Money  statement 

Amount  appropriated  by  act  approved  March  3, 1881 |10, 000  00 

Julyl,  1881,  amount  expended  daring  fiscal  year 8  75 

July  1,  1881,  amount  available 9,991  25 

Amount  (estimated)  required  for  completion  of  existing  project 25,  ODD  00 

Amount  that  can  be  proh tably  expended  in  fiscal  year  ending  J uue  30, 1883 .    25, 000  OU 


COMMERCIAL  STATISTICS. 

Custom  House,  MAomAs,  Mb., 

Colleatar's  Office,  June  23, 1881. 
Sir  :  In  reply  to  vour  letter  of  the  17th  instant,  I  have  the  honor  to  report  the  fol- 
lowing facts  from  the  records  of  this  office,  viz : 

1.  The  amount  of  revenue  collected  at  Jonesport,  during  the  year  ending 
December  31, 1880,  was $783  00 

2.  Exports  from  the  district  for  the  same  period $71,890  00 

Imports  into  the  district  for  the  same  period $1}783  00 

3.  Arrivalsofressels,  foreign  and  domestic 73 

Departure  of  vessels,  foreign  and  domestic 232 

4.  See  letter  of  Deputy  Collector  Johnson,  inclosed. 

Very  respectfully, 

George  Leavitt, 

Colleetor. 
General  GsoROS  Thom, 

CoUmel  of  Engineers,  U.  8.  A. 


letter  of  deputy  collector  of  customs  at  MACHIA8,  ME. 

Custom  House,  Machias,  Mk., 
Deputy  Colleotar'e  Office,  Jcneeporif  Jume  22,  1881. 

Sir  :  Yours  of  the  19th  instant  is  received,  and  I  will  comply  with  your  reqaest  as 
far  as  possible,  but  cannot  be  very  definite  on  part  of  the  questions  submitted.  In 
answer  to  question — 

No.  1.  There  was  received  at  this  office,  during  the  year  ending  1880,  including  hos* 
pital  money,  $782.75. 

No.  2.  I  will  omit,  as  you  are  in  possession  of  all  the  facts  conceminff  the  same. 

No.  3.  I  cannot  state  the  number  of  arrivals  and  departures  from  this  port,  as  I 
have  not  kept  a  record  of  them,  but  will  state  that  there  were  178  businees  transac- 
tions during  said  year.  There  were  67  clearances  foreign,  2  foreign  entraooes,  3 
coastwise  clearances,  and  17  coastwise  entrances  of  vessels,  sailing  under  register,  and 
a  large  number  of  vessels  engaged  in  the  coastwise  trade. 

There  are  many  arrivals  and  departures  at  and  from  this  port,  which  are  bound 
east  and  west,  which  come  into  this  port  for  a  harbor,  it  being  very  convenient  to  do 
so,  by  those  who  are  well  acquainted,  and  many  take  their  chance  of  getting  in  safeljr, 
and  many  more  would  avail  themselves  of  coining  in,  if  not  for  the  obs&uction  in 
entering  (meaning  the  ''Bar,''  it  being  most  prominent). 

No.  4.  The  amount  of  benefit  which  would  result  from  the  proposed  improvement 
of  the  Moose-a-bec  Bar  is  difficult  to  estimate.  It  is  estimated  that  at  least  1,500 
vessels  pass  through  this  ''  Reach  "  annually,  and  that  a  large  proportion  of  them  are 
obliged  to  wait  for  the  flow  of  the  tide  before  they  can  enter  or  leave  port,  eausine  de* 
tention ;  and  many  who  would  avail  themselves  of  this  port  for  a  harbor  are  obuffed 
to  seek  some  other  place  of  refuge ;  also  that  «teamers  plying  through  tiiis  '*  Reach  ^ 
are  often  obliged  to  wait  over  m^nt  on  account  of  said  obstruction  (the  bar),  which, 
if  removed,  could  proceed  to  their  place  of  destination  without  any  delay. 
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If  the  amount  is  estimated  in  money  it  is  thonght  it  would  amount  to  |50,00O 
inDiuUy.    Whether  the  amount  is  too  high  or  low,  I  cannot  say. 
The  foregoing  report,  although  it  may  1^  very  imperfect,  is  the  hest  I  can  make. 
Yours,  respectfully, 

J.  M.  JOHI7SON, 

Dtpnty  Collector. 
Collector  of  Customs, 

Maohias^  Me, 


A  4. 

IMPROVEMENT  OF  BELFAST  HARBOR.  MAINE. 

By  a  sorvej  of  this  harbor  made  in  1875  it  was  foand  that  in  front  of 
the  wharves  on  its  west  side  it  was  obstructed  by  a  shoal  extending  from 
near  Leane's  wharf,  where  there  was  a  least  depth  of  4  feet  at  mean 
low- water,  downwards  with  increasing  depths  to  12  feet  of  water,  about 
midway  between  Sanford's  Boston  steamer  wharf  and  McGilvery^s  ship- 
jBPd. 

To  meet  the  wants  of  the  commerce  of  this  harbor,  and  to  enable  the 
eoastwise  steamers  and  other  vessels  frequenting  it  to  enter  and  leave  at 
aU  stages  of  the  tide,  a  project  was  adopted  for  removing  this  shoal  to  a 
depth  of  10  to  12  feet  at  mean  low-water  at  an  estimated  cost  of  $25,000. 

For  this  improvement  the  following  appropriations  have  been  made 
by  Congress,  to-wit : 

By  aet  approved  August  14, 1876 |5,00O 

By  aet  approved  June  18, 1878 12,000 

^  aet  approved  March  3, 1879 5.00O 

By  act  approved  June  14, 1880 3,000 

'   ToUl 25,000 

Under  these  appropriations  all  the  projected  work  has  been  completed,, 
teaving  a  surplus  of  $3,000. 

In  oraer  to  make  this  improvement  i>ermanent  it  may  be  found  neces- 
sary  to  build  a  stone  jetty  out  from  the  north  shore  of  the  harbor  (aa 
shown  on  the  map  accompanying  the  last  annual  report),  so  as  to  divert 
the  direction  and  force  of  the  ebb-tidal  currents  upon  the  dredged  area,, 
and  by  the  scouring  effects  prevent  a  reformation  of  the  shoal. 

The  estimated  cost  of  a  rubble-stone  Jetty  is $18,000 

Amount  appropriated  by  the  act  of  June  14, 1880,  for  improving  this  harbor  is.      3,  OOO 

Additional  amount  required  for  completing  the  Jetty  would  be 15, 000 

Should  this  project  be  adopted,  it  is  proposed  to  defer  applying  tho 
Amds  now  available  to  a  commencement  of  the  jetty,  as  the  benefit 
resulting  therefrom  would  be  too  small  to  warrant  its  expenditure  until 
another  appropriation  be  made  with  a  view  to  its  completion,  which  at 
present  is  not  recommended. 

Belfitft  Harbor  is  the  onl:^  port  of  entry  in  the  district  of  Belfast,  Me.  The  nearest 
Hcht-bouses  are  those  on  Dice's  Head,  near  Castine^  and  on  Fort  Point ;  both  about 
10  miles  ftom  Belfast,  and  the  nearest  fort  is  Fort  Knox,  opposite  Bucksport,  about  IB 
ifromBeliiMt. 


The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  district  of  Belfast,  for  the  year  ending  December  31, 1880,  has  been 
famished  by  the  United  States  collector  of  customs  at  that  port,  viz : 

Amount  of  revenue  collected |1,576  89 

Amount  of  exports 3,436  82 

Amount  of  imports 4,605  35 
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Aniyals  and  departures  of  yessels,  for  the  greater  part  of  the  year,  daily,  8  to  10 
yessels  built,  7,  of  an  aggregate  tonnage  of  2,058.38. 

Money  statement 

July  1,  1880,  amount  available .• $3,000  00 

July  1, 1881,  amount  available 3,000  00 


As. 

IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE. 

By  the  river  and  harbor  act  of  Jane  14, 1880,  the  sam  of  $20,000  was 
appropriated  for  the  improvement  of  this  harbor. 

The  project  that  has  been  adopted  for  this  improvement  consists  in 
the  constmction  of  two  breakwaters  to  a  height  of  5  feet  above  mean 
low- water,  with  a  width  on  top  of  10  feet,  one  commencing  at  Jameson 
Point  and  extending  in  a  direction  about  S.  16^^  £,  for  a  distance  of 
1,900  feet,  and  the  other  commencing  at  Sonth  Ledge  and  extending  in 
a  direction  about  K.  9^  E.  towards  Jameson  Point,  for  a  distance  of 
2,640  feet,  as  shown  in  the  accompanying  sketch. 

The  estimated  cost  of  these  breakwaters  (as  revised)  is  as  follows,  to 
wit: 

1.  For  breakwater  DE  at  Jameeon  Point,  135,000  tons  of  rubble  stone,  at  60 

cents  per  ton $108»000 

2.  For  breakwater  AC  (extending  from  South  Ledge  towards  Jameson  Point), 

420,000  tons  of  rubble  stone,  at  80  cents  per  ton 336,000 

Adding  for  engineering  expenses  and  other  incidental  expenses,  say 56, 000 

Total..., 500,000 

A  project  submitted  by  me  on  the  16th  of  December,  1880,  having  re- 
ceived  the  approval  of  the  Department,  it  has  been  decided  in  compli- 
ance therewith  to  apply  the  $20,000  appropriated  by  the  river  and  har- 
bor act  of  June  14, 1880,  to  the  partial  construction  of  the  Jameson  Point 
Breakwater,  by  building  it  with  a  width  of  10  feet  on  top,  to  a  height 
of  about  5  feet  above  mean  low-water,  for  a  length  of  about  960  feet, 
leaving  its  completion,  and  that  of  the  breakwater  AC,  to  be  dependent 
upon  such  appropriations  as  may  hereafter  be  made  therefor  by  Con- 
egress. 

In  carrying  out  the  adopted  project  proposals  were  twice  invited  for 
about  30,000  tons  of  rubble  stone  for  this  work  (see  abstract  of  same 
herewith),  and  on  the  8th  of  March,  1881,  a  contract  was  made  with 
the  Bodwell  Granite  Company,  of  Bockland,  Me.,  the  lowest  of  nine 
bidders,  for  24,000  tons  of  rubble  stone,  at  74J  cents  per  ton  of  2,240 
pounds,  placed  in  the  work. 

The  delivery  of  the  stone  was  commenced  in  the  latter  part  of  April, 
and  continued  up  to  the  close  of  the  fiscal  year,  during  which  13,006 
tons  have  been  furnished  and  placed  in  the  work,  whereby  the  work  has 
been  completed  for  a  length  of  about  560  feet. 

This  contract  is  to  be  completed  on  or  before  the  30th  of  November, 
1881. 

Rockland  is  a  port  of  entry  in  the  collection  district  of  Waldoborongh,  Me.,  and  the 
nearest  light-house  is  at  Owl's  Head,  distant  about  2  miles. 

The  accompanying  letter  from  the  United  States  deputy  collector  of 
customs  fumishe'S  a  statement  showing  the  extent  to  which  the  com- 
merce of  this  harbor  and  coast  would  be  benefited  by  the  projected 
breakwater  in  affording  shelter  for  the  shipping  in  the  violent  and  dan- 
gerous easterly  storms  to  which  it  is  now  so  much  exposed. 


APPENDIX   A.  465 

The  following-named  papers  are  hereto  appended,  viz : 

Two  abstracts  of  proposals. 
One  abstract  of  contracts. 

Sketch  of  Rockland  Harbor,  Maine,  showing  the  sites  and  plans  of  the  proposed 
breakwater,  as  determined  by  a  special  survey  made  in  1880. 

Money  statement 

Jaly  1,1880,  amonnt  available $20,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  l,'18cJ0 $9, 864  99 

July  1,  1881,  outstanding  liabiUties 968  93 

10,8i»92 

Jaly  1, 1881,  amount  available 9,176  08 

Amount  (estimated)  required  for  completion  of  existing  project 480, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883.  105, 000  00 

JHh^rad  of  prop<maU  received  January  31,  1881,  for  furmehing  :)0,000  tons,  more  or  leetiy  of 
rubble  etone  for  projected  breakwater  at  Januseon  Point,  Rockland  Harbor,  Maine. 


John  F.  HAmilton  — 
Hngh  Bowen  and 

JoMDh  F.  Carit. 

John  S.  Hopkins 

Mount  Waldo  Oranite 

Works. 
IsMo  A.  Sylvester 


Portland,  Me 

Chttbeaque   Island, 

Me: 
Yinal  Haven,  Me.... 
Frankfort,  Me 

Boston,  Mass 


7M  ots.  per  ton  of  2,240  lbs. 
81§  eta.  per  ton  of  2,240  lbs. 

98  cts.  per  ton  of  2,240  lbs. 
$1.35  per  ton  of  2.240  lbs. 

$1.47  per  ton  of  2.240  lbs. 


For  30,000  tOB8» 
more  or  less,  graa- 
ite  quarry  groat. 


Abetract  of  propoeals  received  March  1,  1881,  for  furnishing  30,000  tons,  more  or  less,  of  ■ 
rubble  stone  for  projected  breakwater  at  Jameson  Point,  Rockland  Harbor,  Maine, 


H 

Residence. 

Granite  gront. 

Remarks. 

1  BodweU  Granite  Com. 
1     pany. 

2  ,  Hnirh  Bowen,  Joaeph 
;     F:  Cnrit,  and 

'  JohnF.HamUton. 

3  John  8.  Hopkins 

4  Darin  TOlaon 

Bookland,Me 

Chebeaqne   Island, 

PorUiad,Me 

Yinal  Haven,  Me.... 
Bockland,Me 

74i  cU.  perton  of  2,240  lbs. 
77|  cts.  per  ton  of  2,240  lbs. 

87  cto.  per  ton  of  2,240  lbs. 
90  cts.  per  ton  of  2,240  lbs. 

For  30,000  tons, 
-    more  or  less,  gran- 
ite qoarry  groat. 

Ahetract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  Rockland  Harbor,  Maine. 


D»^of 
c*atnct. 


Oontraotor. 


Katore  of  work. 


Price. 


1881.  I 

Karrh  8.     BodweU  Granite  Company, '   For  famishing  and  placing 
of  Bockland,  Me.  \     24,000  tons,  more  or  less,  of 

granite  qaarry  grout  on 

Srojeotea  breakwater  at 
ameson  Point. 


30  £ 


74|  cents  per  ton  of  2,240  poonda. 
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COMMERCIAL  STATISTICS. 

Custom  House,  Bocklan'df  Maine,  June  27, 1881. 
Dear  Sir:  Your  favor  of  the  17  th  instant  received,  but  owing  to  a  pressore  of  official 
business,  I  have  not  been  able  to  ^Ive  it  my  attention  until  now. 
The  following  is  from  our  records : 

Revenue  collected :  Duties,  $791.99;  tonnage  tax  $751.50 $1,543  49 

Arrivals  from  forei^  ports  (entries) 117 

Clearances  for  foreign  ports 134 

Vessels  built  2  ;  tonnage 133 

Vessels  under  construction,  and  contracted  for  this  year  6 ;  with  an  aggre- 
gate tonnage  of  above  1,500  tons. 
To  question  4  I  can  only  refer  you  to  my  former  letters,  of  last  year. 

We  have  elome  200  vessels  aggregating  about  30,000  tons,  and  we  employ  a  large 
number  besides. 

We  have  6  steamers  of  our  own, -plying  to  the  different  ports  east  daily,  besides 
the  daily  line  to  £k>ston  and  the  2  steamers  to  Portland  and  weekly  line  to  New  York. 

You  can  figure  on  nearly  all  of  the  commerce  east  of  this  port  that  will  be  benefited 
by  the  breakwater,  as  now  on  an  easterly  they  never  leave  the  island  ports  and 
thdtoughfares,  and  winds  shifting  as  they  do  in  the  fall  and  spring,  to  the  northwest, 
they  have  to  lie  at  these  ports  until  it  moderates,  whereas,  if  they  had  the  benefit  of 
a  shelter  at  Rockland,  they  would  be  on  the  weather  shore,  and  ready  to  proceed  im- 
mediately on  the  change. 

I  expect  that,  as  soon  as  it  is  generally  known  that  the  piece  (of  the  breakwater) 
that  is  already  built  affords  some  shelter,  our  harbor  will  be  filled  with  vessels,  in 

fact  I  understand  from  our  boarding  officer  that  they  are  even  now  seeking  its  lee. 

»*##-♦♦  * 

Very  respectfully 

J.  W.  Crockkr, 
Deputy  Collector  of  Customs* 
Qeneral  George  Thom, 

Colonel  of  Engineers f  U,  S,  A. 


PROJECT  OF  COLONEL  GEORGE  THOM,  CORPS  OF  ENGINEERS,  FOB 
THE  IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE,  SUBMITTED 
JULY   14,   1880. 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $20,000  was 
appropriated  for  the  improvement  of  this  harbor.  Not  having  received 
from  the  department  the  information  asked  for  in  my  letter  of  the  23d 
ultimo,  as  to  the  object  of  this  appropriation,  I  wrote  to  Honf.  Thomp- 
son H.  Murch,  the  Eepresentative  in  Congress  of  the  district,  for  such 
information  as  he  could  funiish  in  regard  to  it.  In  response  he  sent 
to  me  a  printed  map  without  date,  showing  the  location  and  plan  of  a 
breakwater  in  Thomaston  Harbor,  Maine.  In  1848,  the  name  of  this 
harbor  was  changed  to  Eockland  Harbor,  and  the  drawing  of  "Thomas- 
ton  Harbor"  referred  to  can  probably  be  found  in  the  department. 

The  inclosed  Coast  Survey  map  of  Eockland  Harbor  shows  the  loca- 
tion of  the  breakwater  as  hitherto  projected  at  A,  drawn  in  black.  Bat 
as  it  would,  if  so  located,  protect  only  a  small  portion  of  the  harbor  which 
has  a  greater  depth  than  9  feet  at  mean  low-water,  I  have  shown  on  the 
map  the  location  of  a  work  which  is  much  better  suited  to  the  wanls  of 
this  harbor,  but  it  would  be  a  much  more  expensive  work  than  that  first 
proposed. 

The  project  for  the  one  first  proposed  provided  for  a  length  of  2,500 
feet  and  a  width  of  24  feet  on  top,  with  an  inner  slope  of  45^,  and  an 
exterior  slope  1 :  3 — the  stone  to  be  carefully  placed  so  as  to  present  an 
even  mr/ace.  In  this  location  the  average  depth  of  water  is  about  16 
feet. 
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In  the  location  where  I  have  placed  it  on  the  map,  it  has  a  length  of 
4,000  feet  in  an  average  depth  of  abont  25  feet  of  water  at  mean  low- 
water. 

Assuming  for  these  breakwaters  the  smallest  dimensions  of  cross-sec- 
tion which  in  my  opinion  would  be  admissible,  viz:  a  height  of  15  feet 
above  the  plane  of  mean  low-water  (or  3^  feet  above  the  highest  spring 
tides),  a  width  of  20  feet  on  top,  an  inner  slope  of  45^,  and  an  exterior 
sIojK*  of  1 :  2,  their  probable  cost  for  rabble  stone  loosely  thrown  or 
(lumped  ni)on  the  works  would  be  as  follows : 

1.  The  inner  breakwater  2,500  feet  in  length,  say  170,000  tons  of  rubble  stone 

at  ?50  cents  per  gross  ton $13(»,  000 

Adding  for  contingencies  say 14, 000 

Total ^ 150,000 

t  For  the  outer  breakwater,  B,  4,000  feet  in  length,  800,000  tons  of  rubble 
■tone  at  «0  cent* ' 640,000 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
MJ 60,000 

Total 700,000 

Whilst  the  great  cost  of  this  (outer)  break  water  would  probably  preclude 
its  being  built,  tlie  inner  one  at  A,  would,  not  in  my  opinion  be  of  suffi- 
cient benefit  to  the  harbor  to  warrant  it^  adoption. 

I  will  here  add  that  Mr.  Murch  has  suggested  a  location  and  length 
for  the  work  very  nearly  the  same  as  the  outer  one  at  B. 
KeRi)ectfully  submitted. 

Geo.  Thom, 
Colonel  of  Engineersj 
Bvt  Brig.  Oen.^  U.  S.  A. 


sulu'lementaey  project. 

•  United  States  Engineer  Office, 

Portland  Me.,  July  21 ,  1880. 

General  :  On  the  14lh  instant,  I  had  the  honor  to  submit  to  the 
department  a  '*  project  for  the  improvement  of  Rockland  Harbor, 
Maine,"  under  the  approjmation  of  $20,000  made  by  the  river  and  harbor 
a<t  Janel4,  1880. 

That  project  was  based  on  a  Coast  Survey  chart  of  the  harbor  then 
in  my  possession.  I  have  since  obtained  a  recent  issue  of  that  chart, 
dated  187(5,  which  furnishes  more  important  data  upon  which  to  deter- 
mine the  location,  extent  and  cost  of  the  proposed  work.  Jameson's 
Point  Ledge,  South  Ledge,  and  the  shgal  to  the  southward  of  South 
Ledge,  would  appear  to  be  good  guides  for  the  location  of  the  work. 
Here  the  average  depth  of  water  at  mean  low-water  is  about  20  feet,  for 
an  extent  of  about  3,500  feet ;  so  that  a  rubble  sto.ne  breakwater  for  this 
length  and  depth,  with  the  minimum  height  and  cross  section  before 
assumed,  would  require : 
About  530,00(Tirro88  tons  of  stoue,  the  cost  of  wliich  at  80  cents  per  ton  would 

be :...:. ; : #424,000 

Adding  for  engineeriug  expenses,  superintendence,  and  other  contingencies, 
uj • i 46,000 

Total 470,000 
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Should  it  be  deemed  necessary  to  cap  the  work  and  place  the  stone  so 
as  to  have  an  even  surface,  the  cost  would  be  materially  increased. 
Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Cohnel  of  Engineersj 
Bvt.  Brig.  Oen.,  V.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  qf  JSngineers^  U.  8.  A. 

[  First  indoraemeut.  ] 

Office  Chief  of  Engineers,  XJ.  S.  Armt, 

July  24, 1880. 

Eespectfully  referred  to  Gol.  Z.  B.  Tower,  Corps  of  Engineers,  for 
consideration  of  the  Board  of  Engineers  for  Fortifications  and  Biver  and 
Harbor  Improvements,  in  connection  with  other  papers  on  same  subject 
sent  with  department  letter  of  July  19. 
By  command  of  Brigadier-General  Wright: 

H.  M.  Adams, 
Captain  of  Engineer. 


REPORT  OF  the  BOARD  OF  ENGINEERS. 

Office  of  Board  of  Engineers  for  Fortifications 

AND  FOR  Biver  and  Harbor  Improvements,  &c., 

New  Yorlc^  September  10,  1880. 

General:  The  Board  of  Engineers  for  Fortifications  and  Kiver  and 
Harbor  Improvements,  to  whom  was  submitted  the  project  of  General 
Geo.  Thom,  the  local  engineer,  for  the  application  of  the  appropriation 
of  $20,000  under  the  last  river  and  harbor  act  for  improving  Rocklaod 
Harbor,  Maine,  have  the  honor  to  report. 

By  letter  from  the  office  of  the  Chief  of  Engineers  of  July  19  last,  the 
Board  are  directed  to  give  the  subject  such  examinatiolk  as  would  enable 
them  to  report  their  views  in  regard  to  the  proper  plan  of  improve- 
ment, with  an  estimate  of  cost.  , 

The  harbor  of  Rockland,  an  indentation  of  the  coast  at  the  south- 
west extremity  of  Penobscot  Bay,  formed  by  the  projecting  headlands 
of  OwPs  Head  and  Jameson's  Point,  is  exposed  to  the  direct  action  of 
the  winds  from  north  22^  east  to  south  60^  east.  From  north  22^  east  to 
north  70*^  east,  the  winds  generally  have  the  whole  sweep  of  the  bay  with 
a  rake  of  23  miles  about,  throwing  in  a  heavy  sea.  From  north  70^. 
east  to  south  60^  east,  the  Fox  Islands  intercept  the  great  ocean  wave& 
The  rake  of  the  winds  between  these  limits  from  the  islands  into  the 
harbor  varies  8  and  16  miles,  and  the  heights  of  the  waves  are  dimin- 
ished in  consequence.  When  the  wind  is  east-southeast,  or  about  that 
point,  it  is  said  that  a  heavy  ground  swell  is  thrown  into  the  harbor 
more  destructive  than  any  other  to  which  the  bottom  is  exposed,  though 
it  passes  into  the  harbor  in  an  indirect  manner  between  the  Fox  Islands 
and  Owl's  Head.  These  storms  are  fortunately  neither  fr^aent  nor 
long  in  their  duration,  so  that  winds  from  the  north  of  east  may  be  said 
to  be,  on  the  whole,  the  most  hurtful  to  which  this  place  is  exposed. 

The  harbor  has  a  wide  entrance  and  good  anchorage,  is  deep  aod 
spacious,  and  with  competent  protection  would  prove  valuable  as  a  har- 
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bor  of  refuge.  From  the  returus  made  by  the  light-keeper  at  Owl's 
Head,  it  appears  that  between  sunrise  and  sunset,  from  January  1,  to 
December  31,  1870,  the  number  of  vessels  passing  his  station  amounted 
to  21,5:^9,  including  barks,  brigs,  schooners,  sloops,  and  steamers.  This 
enameratiou  excludes  vessels  passing  outside  through  the  Fox  Island 
cbaunel.  If  to  the  above  be  added  those  passing  after  sunset,  the  num- 
ber might  be  estimated  at  nearly  30,000. 

No  convenient  harbor  of  refuge  exists  for  a  long  stretch  of  coast,  the 
coutiguous  harbor  at  OwPs  Head  being  exposed  to  winds  from  north  28o 
east  to  east. 

Tbe  harbor  was  visited  by  a  member  of  the  Board,  and  the  local  en- 
gineer api)eared  before  the  Board  to  furnish  information  and  present  his 
views. 

The  im]>rovement  contemplated  under  the  appropriation,  and  desired 
by  tbe  residents,  is  a  breakwater,  and  the  Board  adopt  the  line  recom- 
mended by  the  local  engineer,  and  the  cross-section,  modified  only  by 
makmg  it  10,  instead  of  20,  feet  wide  on  the  top. 

The  breakwater  thus  placed,  and  extending  through  a  length  of  3,400 
feet,  will  provide  an  excellent  harbor  of  refuge,  and  will  incidentally 
cover  the  largest  portion  of  the  wharves  of  the  town.  Those  about 
Atlantic  Point  will  not  be  so  well  covered  as  others  to  the  northward. 
Should  it  be  desirable  to  protect  this  portion,  it  would  be  far  preferable  (as 
to  cost)  to  provide  a  special  structure  there,  which  might  be  placed  close 
in  shore  at  small  outlay,  rather  than  fulfill  the  same  object  by  extending 
conniderably  the  proposed  breakwater  southward  into  water  6J  to  8  fath- 
oms in  depth  at  low-water. 

Tbe  ground  swell,  which  is  said  to  come  from  heavy  east-southeast 
winds,  would  affect  the  north  part  only  of  the  harbor,  and  the  Board  do 
not  think  it  necessary,  on  this  account,  to  project  a  work  with  dimensions 
of  cross-section  greater  than  that  for  similar  works  executed  in  Long 
Lsland  Sound  under  circumstances  of  apparently  the  same  exposure. 

ESTIMATE  FOR  A  BREAK  WATER  3,400  FKET  LONG,   4  FKET  ABOVE  MEAN  HIOH-WATKP, 
WITH  AN   EXTERIOR  SLOPE   OF  ^  AND  INTERIOR  SLOPE  OF  ■}. 

419,362  tona  of  Stone,  at  60  cent« $251,617  20 

CoDtiugeDcieA,  10  per  cent 25, 161  72 

Total 270.778  92 

The  Board  are  led  to  adopt  this  estimate  per  ton  from  information  con- 
veyed to  them  of  the  convenience  and  cheapness  of  furnishing  stone  at 
tbis  locality,  and  the  Board  have  been  assured  by  prominent  citizens  and 
proprietors  of  quarries  that  stone  could  be  furnished  at  60  to  75  cents 
per  cubic  yard,  delivered  in  the  breakwater. 

The  Board  would  likewise  suggest  that,  as  an  experiment,  the  two 
extremities  only  of  the  breakwater  be  built  to  the  height  proposed,  while 
the  intermediate  portion  be  carried  to  a  height  of  5  feet  above  mean  low- 
water.  Experience  would  soon  decide  whether  such  diminished  height 
coald  give  competent  protection  to  vessels  and  sufficient  strength  to  the 
structure  itself. 

In  establishing  the  small  cross-section  which  is  adopted  at  other  partd 
of  the  coast,  and  in  suggesting  a  diminution  of  height  in  a  portion  of  the 
breakwater,  the  Board  are  actuated  by  the  desire  to  have  the  work  exe- 
cuted at  the  minimum  cost.  Direct  experience  as  to  the  effect  of  expos- 
ure to  waves  is  wanting  for  this  place,  and  any  deficiency  in  strength  or 
other  particular  could  be  rectified  as  the  work  progresses. 
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The  cost  of  breakwater,  modified  as  above  in  respect  to  height,  would 
be  $213,600.42. 
Respectfully  submitted. 

Z.  B.  TOWEK, 
Colonel  of  Engineer h^  Bvt  Maj.  Gen, 

John  Newton, 
Colonel  of  Engineers^  Bvt  Maj.  Oen. 

The  Chief  of  Engineers,  XJ.  S.  A. 


LETTERS  OF  CAPTAIN  CHARLES  DEERING. 
1. 

Portland,  October  25, 1880. 

Dear  Sir:  I  write  to  your  honorable  Board  of  Engineers  in  regard  to 
the  building  of  a  breakwater  at  Rockland,  Me. 

I  have  been  master  of  a  steamer  running  to  that  port  for  a  long  time; 
have  talked  with  all  of  our  masters  of  steamers  in  regard  to  the  break 
water,  besides  many  prominent  men  and  masters  of  vessels.  In  their 
behalf  I  would  most  respectfully  ask  that  the  breakwater  be  built  so  as 
to  make  the  harbor  as  large  as  possible. 

This  plan  I  suggest  to  your  honorable  Board  gives  us  a  very  much 
larger  harbor,  and  will  protect  the  wharves  as  well  as  give  us  a  very 
much  larger  anchorage  for  a  larger  class  of  vessels,  which  is  very  much 
needed ;  also  give  our  steamers  very  much  better  chance  to  get  in  and 
out  of  the  harbor,  besides  protect  the  harbor  from  being  flll^  up  with 
ice  coming  down  the  bay.  This  plan  I  think  would  protect  Atlantic 
Wharf  well  enough;  General  Tilson's  wharf  would  be  entirely  protected. 

I  inclose  a  plan  suggested  by  myself  and  approved  by  our  masters. 
Of  course  it  will  cost  more  than  the  other,  but  see  what  a  spacious  bar 
bor  it  gives  us  in  return.  This  place  does  increase  very  fast,  and  it  ha* 
become  a  necessity  in  fact  to  have  a  breakwater;  for  in  heavy  northeast 
and  east-northeast  storms  we  cannot  land  at  all — have  to  go  by  and  find 
a  harbor  until  the  storm  is  over.  I  have  done  so  many  times  at  great 
inconvenience  to  my  passengers. 

This  breakwater  will  be  a  great  help  to  the  city  of  Eockland  in  many 
ways;  also  to  our  lines  of  steamers,  and  to  the  coasting  trade  generally. 
You  could  build  off  Jameson's  Point  first,  which  would  help  us  very 
much,  for  we  now  anchor  off  that  point  in  a  northeast  snow  storm  often, 
and  this  breakwater  off  the  point  would  help  us  at  once — every  rod  would 
count,  you  will  see  by  my  plan. 

I  hope  your  honorable  body  will  adopt  this  i)lan. 
Very  respectfully,  yours,  &c,, 

Charles  Deering, 
Master  Steamer  Leickton, 

General  H.  G.  Wright, 

Chief  of  Engineers^  U.  8,  A. 

[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Arxy, 

Noveinber  2, 1880. 
Respectfully  referred  to  Col.  Z.  B.  Tower,  Coq>s  of  Engineers,  for  con- 
sideration and  report  of  the  Board  of  Engineers  for  Fortifications  and 
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for  River  and  Harbor  Improvements,  in  connection  with  previous  papers 
herewith. 
By  command  of  Brigadier-General  Wright: 

John  G.  Parke, 
Lieutenant- Colonel  of^ngineerSj 

Bvt.  Maj.-Oen.,  U.  8.  A. 

[Second  indorsement.] 

Office  Board  op  Engineers, 

New  TorJcy  November  16, 1880. 

Respectfully  returned  to  the  Chief  of  Engineers  with  inclosures. 

The  project  of  the  breakwater  submitted  by  the  Board  was  intended 
to  aflford  adequate  protection  to  that  portion  of  the  coasting  traders 
which  might  seek  reftige  in  Rockland  Harbor,  and  is  considered  suflftcient 
for  that  purpose.  Vessels  of  greater  size,  especially  those  employed  in 
European  commerce,  would  not  require  nor  seek  the  protection  afforded 
by  this  breakwater.  A  breakwater,  or  system  of  breakwaters,  the  Board 
were  well  aware  might  have  been  projected  far  superior  in  the  extent 
of  anchorage  covered,  but  the  question  of  cost  also  was,  as  it  should 
have  been,  an  essential  element  in  determining  a  project  suited  to  the 
place.  The  project  of  Captain  Deering  will  cost,  in  round  numberd, 
$500,000;  that  of  the  Board,  $300,000.  If  the  difference  in  cost  be  con- 
sidered immaterial,  the  former  should  undoubtedly  be  adopted.  Not- 
withstanding, it  is  believed  that  the  latter  will  subserve  the  essential 
wants  of  commerce  as  well  as  be  capable  of  any  desired  extension  in  the 
future. 

Respectfully  submitted. 

In  behalf  of  the  Board.  Z.  B.  Tower, 

Colonel  of  Engineern  and  Bvt.  Maj.-Oen.j 

Senior  Member  on  duty. 


Portland,  December  6, 1880. 

Sir:  Yours  of  November  18  was  duly  received  and  contents  noted. 

It  is  very  evident  to  me  that  the  amount  of  shipping  to  Eockland 
coastwise,  foreign,  and  engaged  in  the  fisheries,  besides  the  amount  of 
steam- vessels  touching  there,  has  not  been  fully  represented  to  you. 

Nine  months  in  the  year,  for  the  last  fifteen  yeara,  I  have  made  a  land- 
ing at  Rockland  with  my  steamer  (which  is  about  1,200  tons),  four  times 
a  week,  for  most  of  the  time;  therefore  you  must  allow  me  to  know  the 
wants,  &c.,  at  that  point.  Many  is  the  time  that  a  harbor,  built  as  you 
propose,  would  not  hold  the  amount  of  shipping  anchored  there,  leaving 
the  larger  class  outside,  and  in  heavy  weather  there  would  not  be  any 
show,  either  to  get  in  or  out  of  the  harbor  with  our  steamers. 

I  had  much  rather  the  harbor  should  remain  as  it  is  than  build  as  you 
propose,  and  that  is  the  opinion  of  the  masters;  we  all  have  had  the 
matter  under  consideration. 

You  speak  of  the  matter  of  cost;  in  my  judgment,  cost  is  not  to  be 
taken  into  consideration,  provided  it  comes  within  bounds  of  reason. 
In  this  case  $500,000  is  not  a  large  sum  for  the  amount  of  benefit  wie 
should  derive  from  it.  Build  off  Jameson's  Point  first;  that  done,  then 
the  other. 

There  has  been  property  enough  lost  already  in  this  harbor  to  build 
i     most  of  it. 
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We  ruu  our  steamers  the  year  round;  in  stormy  weather  we  are  put 
to  a  great  inconvenience  and  great  lisk  of  lives  and  property;  it  has 
gone  on  long  enough,  now  let  us  have  what  we  want;  we  help  pay  for  it 
and  we  want  an  equivalent.  We  run  a  daily  line  of  steamers  from  Port- 
land part  of  the  year,  touching  at  Rockland  each  way;  balance  of  the 
year,  two  trips  a  week,  touching  at  Eockland  four  times  a  week.  From 
Boston  there  is  a  daily  line  of  steamers,  larger  than  ours,  which  touch 
there  each  way  part  of  the  season:  balance  of  the  year,  three  times  a 
week;  besides  a  daily  line  from  Eockland  east,  and  lots  of  smaller 
steamers. 

This  business  employs  six  good  size  side-wheel  steamers,  valued  at 
$1,000,000,  employing  over  40D  people,  besides  the  small  steamers. 

There  is  a  race  of  people  to  come  after  us,  and  their  convenience  is  to 
be  11  nsulted  or  looked  out  for.    As  for  money,  we  can  raise  the  $500,000 
sure;  it  will  be  forthcoming;  there  is  no  such  word  as  fail. 
Very  respectfully,  your  obedient  servant, 

Charles  Debbing. 

The  Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  9,  1880. 
Bespectfully  referred  to  Col.  George  Thom,  Cori)s  of  Engineers,  for 
consideration  and  report. 

Colonel  Thom  will  suspend  advertisement  for  proposals,  if  not  already 
published. 

By  command  of  Brigadier-General  Wright: 

John  G.  Parke, 
Lieutenant- Colonel  of  Engineers, 

Bvt.  Maj.'Gen.,  U.  S.  A. 

[Second  indorsement.] 

United  States  Engineer  Office, 

Portland^  Me.j  December  15, 1880. 
Respectfully  returned  to  the  Chief  of  Engineers,  accompanied  by  a 
special  ceport. 

•    Geo.  Thom, 

Colonel  of  Engineers j 

Bvt  Brig.  Gen.  U.  8.  A. 


lieport  of  col.  george  thom,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  December  15, 1880. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  from  the 
department,  for  my  consideration  and  report,  a  letter  to  the  depart- 
ment from  Mr.  Charles  Deering,  dated  at  Portland,  Me.,  December  6, 
1880,  urging  a  reconsideration  of  his  project  for  the  improvement  of 
Bockland  Harbor,  Maine. 

Mr.  Deering's  project  consists  of — 

First.  A  breakwater,  extending  from  the  ''  South  Ledge''  northward, 
towards  Jameson's  Point,  for  a  length  of  one-half  a  mile,  b»  shown  on 
the  accompanying  drawings  by  the  line  and  plan  marked  A  C;  also 

Second.  A  jetty  built  out  from  Jameson's  Point,  as  shown  on  the 
drawings  by  the  line  D  E,  for  a  distance  of  about  three-eighths  of  a  mile. 
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The  project  submitted  by  myself  July  21,  18<S0,  consisted  of  a  break- 
water, about  3,400  feet  in  length,  extending  from  "  South  Ledge  ^  to 
*♦  Jameson's  Point  Ledge,^  covering  the  intermediate!  ledges,  as  sliown 
on  the  accompanying  drawings,  by  the  plan  and  line  A  B.  This  loca- 
tion was  recommended  by  me  as  being  the  least  expensive  for  a  break- 
water, with  the  belief,  after  consultation  with  parties  instrumental  in 
the  inception  of  the  work,  that  it  would  fully  answer  the  piu^poses  in- 
tendeil. 

My  project  was  referred  by  the  department  to  the  Board  of  Engineers 
for  Fortilications  and  for  River  and  Harbor  Improvements,  &c.  Subse- 
qoeutly,  one  of  the  members  of  that  Board  and  myself  visited  Rockland 
Harbor,  and,  after  consultation  with  several  of  the  most  prominent  per- 
sons who  were  interested  in  the  matter,  we  came  to  the  conclusion  that 
the  location  of  the  breakwater  proposed  by  me  would  fully  meet  the 
wants  of  that  harbor ;  and  in  further  consideration  of  its  being  the  least 
expensive  of  several  plans  suggested,  it  was  finally  adopted  and  rec- 
ommende<l  by  the  Board,  in  its  report  of  September  10,  1880,  a  copy  of 
which  I  received  on  the  20th  of  October,  1880. 

A  few  days  previous  to  my  receiving  the  report  of  the  Board,  Mr. 
Charles  Deering  and  Hon.  T.  H.  Murch  caUed  at  my  office  and  presented 
for  my  consideration  a  project  for  the  improvement  of  Rockland  Har- 
bor by  means  of  a  breakwater,  A  C,  and  jetty,  D  E,  as  above  described, 
which  impressed  me  so  favorably  that  I  suggested  that  they  should  sub- 
mit it  to  the  department,  believing  then,  as  I  do  now,  that  it  would 
make  a  more  capacious  and  better-protected  harbor  than  the  one  first 
proposed  by  myself ;  but  supposing  that  its  much  greater  cost  would 
probably  prevent  its  adoption  under  the  small  appropriation  of  $20,000 
that  had  been  made  for  this  harbor ;  for  which  reason  other  similar  plans 
suggested  were  not  at  first  recommended  for  adoption. 

For  a  more  thorough  understanding  of  this  matter,  I  have  recently 
had  made  an  accurate  survey  covering  all  the  proposed  locations  of  the 
breakwater  and  jetty,  and  new  estimates  (based  on  the  results  of  the 
survey)  made  of  those  several  works,  adopting  therein  the  height  and 
dimeiisious  recommended  therefor  in  the  report  of  the  Board  of  Engi- 
neers. 

The  estimates  are  as  follows,  viz : 

1.  F(Hr  the  originaUy  propoeed  breakwater  A  B,  3,400  feet  long,  4  feet  above 
mean  high-water,  with  an  exterior  slope  of  |  and  an  interior  slope  \  : 

485,000  tons  of  rubble-slone,  at  60  cents $291,000 

Adding  for  contingencies 29, 000 

320,000 


2.  For  the  project  suggested  by  the  Board,  as  an  experiment,  fgr  reasons  of 
economy,  in  which  the  two  extrepiities  only  of  the  breakwater  A  B  are  to 
be  bnilt  to  the  height  above  proposed,  while  the  intermediate  portion  be 
earned  to  a  height  of  only  5  feet  above  mean  low-water : 

300,000  tons  of  rnbble-stone,  at  CO  cents 180,000 

Adding,  for  contingencies 20,000 

200,000 


3.  For  the  breakwater  A  C  and  jetty  D  E,  proposed  by  Mr.  Deering,  both 
earriwl  to  a  height  of  4  feet  above  mean  high-water,  with  exterior  slopes 
of  \  and  interior  slopes  of  -f,  and  a  width  of  10  feet  on  top : 

(a)  Breakwater,  2,(>40  feet  long,  600,000  tons  bf  rubble-stone,  at  60  cents.  360, 000 

(6)  Jetty,  1 ,900  feet  long,  220, 000  tons  of  rubble- stone,  at  60  cents 132, 000 

Adding,  for  contingencies 53, 000 

545,000 


J 
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4.  For  the  breakwater  A  C  and  jetty  D  E,  both  carried  at  their  extremities, 
only  to  a  height  of  4  feet  above  moan  high-water,  with  the  other  por- 
tions to  a  height  of  only  5  feet  above  mean  Tow- water,  as  an  experiment: 

(c)  Breakwater,  420,000  tons  of  rubble-stone,  at  60  cents |'252,000 

(d)  Jetty,  1:^,000  tons  of  nibble-stone,  at  60  cents 81,000 

Adding  for  contingencies 37,000 

370.000 

The  diflPereiice  of  results  in  the  above  estimates  1  and  2  from  those 
submitted  by  the  Board  may  be  attributed  to  the  more  accurate  and  re- 
liable, data  furnished  by  the  recent  survey  of  the  locality,  the  estimates 
therefor  by  the  Board  being,  respectively,  $276,778.92  and  $213,600.42. 

Of  all  the  projects  proposed  and  estimated  for,  as  above,  the  break- 
water A  C  combined  with  the  jetty  I)  E,  both  carried  to  the  full  height 
throughout,  is,  in  my  opinion,  the  best  for  making  a  well-protected  har- 
bor with  capacious  and  good  anchorage,  and  for  affording  an  easy  ingress 
and  egress  on  the  north  and  south  sides  of  the  harbor,  together  with  the 
largest  protection  to  the  wharves  in  the  harbor.  Even  in  its  present 
condition,  the  shoal  making  out  from  Jameson's  Point  affords  the  best 
and  safest  shelter  now  to  be  had  for  vessels  caught  in  this  harbor  in 
easterly  storms;  and  by  utilizing  and  extending  this  protection  by  means 
of  the  proposed  jetty  alone  a  good  temporary  shelter  and  anchorage 
would  be  obtained,  though  quite  insuflficient  for  the  general  wants  of  the 
commerce  of  this  harbor. 

As  none  of  the  projects  herein  proposed  have  been  hitherto  sub- 
mitted, with  estimates  for  their  completion,  for  the  consideration  of  Con- 
fess, it  remains  to  be  seen  to  what  extent  these  projects  will  be  hkely 
to  be  adopted  under  future  legislation. 

Under  these  uncertainties,  and  in  view  of  the  possible  ultimate  adop- 
tion of  the  project  for  the  breakwater  A  C  combined  with  the  jetty  D  E 
off  Jameson's  Point ;  also  with  a  view  to  providing  at  the  least  exi)en8e, 
and  at  the  earliest  date  practicable,  a  good  shelter  for  vessels  caught  in 
this  harbor  by  the  most  dangerous  storms  from  the  north  of  east;  and 
after  further  consultation  with  parties  whose  knowledge  of  the  harbor 
and  its  wants  are  entitled  to  great  weight,  I  would  now  respectftilly 
recommend  that  under  the  present  appropriation  of  $20,000  the  work  at 
Jameson's  Point  should  be  taken  in  hand  first;  and  that  it  be  built,  at 
present,  to  a  height  of  only  5  feet  above  mean  low-water,  say  for  a  dis- 
tance of  about  950  feet  out  from  high-water  mark;  and,  under  future 
appropriations,  that  it  be  extended,  with  the  same  height,  to  the  length 
projected,  to  wit,  1,900  feet,  terminating  in  26  feet  of  water  at  mean  low- 
water,  its  outer  end  to  be  so  built  as  to  serve  for  a  permanent  beacon. 

Should  it  be  found  advisable,  at  any  future  time,  to  raise  the  work  to 
any  greater  height,  or  even  to  the  full  height  of  4  feet  above  mean  high- 
water,  no  difficulties  will  have  been  interposed  by  the  work  i)reviou8ly 
done ;  also,  should  appropriations  hereafter  be  made  to  justify  the  com- 
mencement of  the  breakwater  A  0,  it  can  be  commenced  and  built  from 
its  northern  extremity,  and  thereby,  in  conjunction  with  the  work  pre- 
viously completed  at  Jameson's  Point,  afford  an  increased  shelter  and 
capacity  for  the  harbor  to  such  extent  as  the  appropriations  made  there- 
for will  allow  it  to  be  carried  towards  "  South  Ledge,"  its  projected  south 
em  terminus. 

Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  Engineers^ 
Bvt.  Brig.  Gen.y  U.  8.  A. 
g.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U,  8.  A. 
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LETTER  OF  THE  CHIEP  OF  ENGMNEEBS. 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  22,  1880. 
Sir:  On  the  15th  September  last,  I  had  the  honor  to  sabmit  the  re^* 
port  of  the  Board  of  Engineers  for  Fortifications  and  for  River  and  Har- 
bor Improvements  npon  the  project  submitted  to  this  office  by  Col. 
George  Thom,  Corps  of  Engineers,  for  improvement  of  Rockland  Har- 
bor, Maine,  under  an  appropriation  of  $20,000  made  therefor  by  the 
river  and  harbor  act  of  June  14, 1880,  which  received  your  approval 
October  15, 1880.  Subsequently,  under  date  October  25,  Capt.  Charles 
Deeriug,  of  Rockland,  submitted  a  plan  for  a  breakwater  at  that  place 
which,  based  upon  his  experience  as  a  navigator  and  his  knowledge  of 
the  neeils  of  the  harbor,  he  considered  better  adapted  to  the  require- 
meots  of  navigation  than  that  proposed  by  the  Board  of  Engineers,  and 
which,  though  more  costly,  would  afford  much  better  protection  as  a 
harbor  of  refuge  from  the  heavy  storms  prevalent  on  that  coast.  This 
project,  striking  me  favorably,  was  sent  also  to  the  Board  of  Engineers 
for  Fortifications  and  for  River  and  Harbor  Improvements  for  consider- 
ation and  rei.^ort  in  connection  with  the  previous  papers,  and  was  re- 
turned to  this  office  with  remark  that — 

The  project  of  the  breakwater  submitted  by  the  Board  was  intended  to  afford  atie- 
qaate  protection  to  that  portion  of  the  coasting  traders  which  might  seek  refuge  in 
Rockland  Harbor,  and  is  considered  sufficient  for  that  purpose.  Vessels  of  greater 
size,  especiaU^  those  employed  in  European  commerce,  would  not  require  nor  seek  the 
protection  aftonled  by  this  breakwater.  A  brenkwater,  or  system  of  breakwaters,  the 
board  were  well  aware,  might  have  been  projected  far  superior  in  the  extent  of  an- 
chorage covered,  but  the  question  of  cost  also  was,  as  it  should  have  been,  an  essential 
element  in  determining  a  project  suited  to  the  place.  The  project  of  Captain  Deering 
will  cost  in  round  numbers  $500,000 ;  that  of  the  Board,  $300,000.  If  the  difference  in 
cost  be  considered  immaterial,  the  former  should  undoubtedly  be  adopted.  Notwith- 
standing,  \i  is  believed  that  the  latter  will  subserve  the  essential  wants  of  commerce 
•6  well  as  be  capable  of  any  desired  extension  in  the  future. 

Captain  Deering,  who  was  vonched  for  by  Hon.  T.  H.  Murch,  was 
dnly  notified  of  the  views  of  the  Board  above  given,  and  in  reply  thereto, 
under  date  December  6,  in  behalf  of  the  masters  of  steamers  visiting 
the  harbor  and  for  himself,  expressed  so  strenuously  the  opposition  en- 
tertainetl  to  the  construction  of  the  breakwater  proposed  by  the  Board, 
that  I  was  induced  to  submit  the  question  to  Col.  George  Thom,  the 
oflScer  in  charge,  for  consideration  and  report. 

Colonel  Thom,  with  the  view  to  a  more  thorough  understanding  of 
the  matter,  has  maile  an  accurate  survey  covering  all  the  proposed 
localities  of  the  breakwaters  and  jetty  up<m  which  new  estimates  were 
based  (adopting  the  height  and  dimensions  recommended  by  the  Board 
of  Engineers)  resulting  as  follows: 

1.  For  originally  proposed  breakwater $320, 000 

1  For  the  project  recommended  by  the  Board  as  an  experiment,  the  two 
extremities  of  the  breakwat-er  only  to  be  built  to  the  height  of  4  feet 
al>ove  mean  high- water,  the  intermediate  portion  to  be  only  5  feet  above 
meau  low-water 200,000 

3.  For  the  breakwater  proposed  by  Captain  Deering,  both  carried  to  a  height 

of  4  feet  above  mean  high-water,  &c 545,000 

4.  For  the  same,  both  carri^  at  their  extremities  only  to  a  height  of  4  feet 

above  mean  high- water,  with  other  portions  to  a  height  of  only  5  feet  above 

mean  low-water 370,000 

Colonel  Thom  remarks : 

Of  all  the  projects  proposed  and  estimated  for  as  above,  the  breakwater  A  C 
combined  witli  the   jetty  D  E  (Captain   Deering's  plan),  both  carried  to  the  ful 
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beicht  throughout,  is,  iu  my  opinion,  the  best  for  making  a  well- protected  harbor, 
with  capacious  and  good  ancliorage,  and  for  afVording  an  easy  ingress  and  egress  in 
the  north  and  south  sides  of  the  harbor,  together  with  the  largest  protection  to  the 
wharves  in  the  harbor.  Even  in  its  present  condition  the  shoal  making  out  from 
Jameson's  Point  affords  the  best  and  saftst  shelter  now  to  be  had  fur  vessels  caugLt 
in  this  harbor  iu  easterly  storms;  and  by  utilizing  and  extending  this  i»rotectiou  by- 
means  of  the  proposed  jetty  alone  a  good  temporary  shelter  and  anchorai^wonhl  be 
'obtained,  though  quite  insufficient  for  the  general  wants  of  the  commerce  ot  this  harbor. 

ColoDel  Thorn  "after  further  consultation  with  parties  \ihose  knowl- 
edge of  the  harbor  and  its  wants  are  entitled  to  great  weight,'^  recom- 
mends that: 

Under  the  present  appropriation  of  $20,000,  the  work  at  Jameson's  Point  should  be 
taken  in  hand  tirst,  and  that  it  be  built  at  present  to  a  height  of  only  5  feet  above 
mean  low- water,  say  for  a  distance  of  about  950  feet  out  from  high- water  mark,  and 
under  future  appropriations  that  it  be  extended  with  the  same  height,  to  the  length 
projected,  to-wit,  1,900  feet,  terminating  iu  2G  feet  of  water  at  mean  low- water,  its 
outer  end  to  be  so  built  as  to  serve  for  a  permanent  beacon. 

I  concur  in  Colonel  Thorn's  views  and  recommendations.  The  work 
can  at  any  time  be  raised  to  a  greater  height  if  found  necessary,  and  if 
hereafter  the  proposed  breakwater  A  0  be  commenced  it  can  be  built 
from  its  northern  end,  thus  constantly  adding  during  its  construction  to 
the  shelter  and  capacity  of  the  harbor. 

It  is  accordingly  recommended  that  the  plan  as  shown  on  the  sketch 
accompanying  Colonel  Thorn's  letter  of  December  15,  18S0  (herewith), 
combining  the  jetty  D  E  and  breakwater  A  C,  be  approved. 
Previous  papers  herewith. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Ch ief  of  Engineer »^ 
Brig,  and  Brt.  Maj.  Gen. 
Hon.  Alexander  Eamsey, 

Secretary  of  War. 

[First  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

ir.  T.  Crosby, 
War  Department,  Chief  Clerk. 

December  29, 1880. 


A  6. 

IMPROVEMENT  OF  RICHMOND  HARBOR,  KENNEBEC  RIVER,  MAINE. 

By  the  river  and  harbor  act  of  June  14,  1880,  provision  was  made  for 
a  survey  of  this  harbor,  in  Kennebec  River,  Maine,  with  a  view  to  its 
improvement;  this  survey  was  made  in  November  last,  and  on  the  10th 
of  December,  1880,  a  report  on  the  same  was  submitted  by  me  to  the 
department  with  a  project  and  estimate  for  its  improvement. 

Kennebec  River  is  here  divided  by  Swan  Island  into  two  channels,  of 
which  the  main  channel  passes  to  the  eastward  of  the  island,  through 
'*  the  Narrows,"  with  a  navigable  depth  of  10  to  11  feet  at  mean  low- water, 
whilst  the  western  channel,  which  forms  Richmond  Harbor,  so  called,  is 
navigable  for  the  same  depth,  except  at  the  following  places,  to- wit: 

1.  At  the  head  of  Swan  Island. 

2.  At  Hatch's  Rocks  Shoal,  abont  2  miles  below  head  of  island. 

3.  At  the  foot  of  Swan  Island,  about  5  miles  below  its  heakd. 
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The  shoal  at  the  head  of  Swaa  Island  was  improv'edin  1872  by  dredg- 
ing to  a  depth  of  10  feet  at  mean  low- water  (or  15  feet  at  ordiuary  high- 
water)  ;  but,  as  was  then  predicted,  it  haw  been  reproduced  by  the  same 
causes  as  before.  For  insuring  the  continuance  of  its  depth,  if  again 
dredged,  it  is  recommended  that  a  wing-dam  be  built  out  from  the  upper 
end  of  Swan  Island,  as  shown  on  the  sketch  accompanying  report  on 
the  survey,  in  order  to  create  a  greater  scour  on  the  bar^  by  the  diver- 
sion into  its  channel  of  a  part  of  the  water  of  the  main  channel. 

For  a  similar  purpose  a  wing-dam  is  also  recommended  to  be  built  out 
from  the  western  shore  at  Hatch's  Bocks  Shoal,  as  shown  on  the  sketch ; 
which,  in  connection  with  the  projected  dredging  at  that  shoal,  will,  it 
is  believed,  insure  the  desired  depth  of  10  feet  at  mean  low- water. 

At  the  lower  end  of  this  harbor,  near  the  foot  of  Swan  Island,  ice- 
houses have  been  built  and  projected  to  such  an  extent  as  to  warrant  an 
improvement  of  the  channel  at  that  place  by  widening  and  deepening 
the  same  where  shaded  in  blue  on  the  sketch.  In  this  locality  it  is  pro- 
posed to  make  the  channel  not  less  than  11  feet  in  depth  at  mean  low- 
water,  or  about  16  feet  at  ordiuary  high-water,  to  enable  sea-going  ves- 
sels of  a  larger  class  to  engage  in  the  transportation  of  ice,  a«  this  depth 
can  be  carried  through  to  the  ocean. 

The  estimated  cost  of  the  improvement  above  projected,  as  revised,  is 
as  follows,  viz: 

Shoal  at  the  head  of  Swan  Islaud : 
3,600  cnbic  yards  of  dredging,  at  35  cents $1,260 

Hatch's  Rocks  Shoal : 
16,000  cubic  yards  of  dredging,  at  30  cents 4,800 

Shoal  at  the  foot  of  Swan  Island : 
10,000  cubic  yards  of  dredging,  at  30  cents 3,000 

Wing-dam  at  the  heiM  of  Swan  Island : 
3,500  tons  of  Tvbble-fttoM,  at  |1  per  ton  of  2,240ponnd8 3,500 

Wing-dam  at  Hatch's  Rocks  Shoal:  % 

5,000  tons  of  rubble-stone,  at  |1  per  ton  of  2,240  pounds 5, 000 

Adding  for  engineering  expenses  and  other  contingencies 2, 440 

Total 20.000 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  harbor;  and  on  the  Gth  of  June 
proi>osals,  as  invited,  were  received  for  dredging  at  Hatch's  Rocks  Shoal 
and  at  the  shoal  near  the  foot  of  Swan  Island;  also,  for  3,500  tons  of 
nibble  stone  for  the  wingdam  at  the  head  of  Swan  Island  (as  shown  in 
the  accompanying  tables  of  proposals  received),  for  which  work  the  fol- 
lowing contracts  have  been  made,  viz : 

1.  With  Samuel  F.  Puriugton,  of  Brunswick,  Me.,  June  30,  1881,  for  about  10,000 
cubic  yards  of  dredging  at  Hatch's  Rocks  Shoal,  and  about  10,000  cnbic  yards  of  dredg- 
ing at  the  foot  of  Swan  Island,  at  29  cents  per  cubic  yard,  measured  in  mtu. 

2.  With  James  Oinn,  of  Bath,  Me.,  Jnne  20,  1H81,  for  3,000  tons  of  rubble-stone,  at 
tl  per  ton  of  2,240  pounds,  both  of  which  contracts  are  to  be  completed  before  the  close 
of  the  present  season. 

Richmond  Harbor  is  situated  in  the  collection  district  of  Bath,  Me,  of  which  Bath 
is  the  port  of  entry,  and  is  about  10  miles  above  Bath  on  the  Kennebec  River.  The 
nearest  Ught-houses  are  Segnin  and  Pond  Island  near  the  month  of  Kennebec  River, 
and  the  nearest  fort  is  Fort  Popham,  at  the  mouth  of  the  Kennebec  River,  distant 
about  15  miles  below  Bath. 

The  accompanying  paper  from  the  United  States  collector  of  customs 
at  Bath  famishes  a  statement  of  the  amount  of  commerce  and  naviga- 
tion that  woald  be  benefited  by  the  improvements  projected  for  this 
harbor,  and  the  tables  give  a  list  of  proposals  received  and  the  con- 
tracts made  for  the  work  to  be  done  under  the  appropriation  of  March 
3,  IH81. 
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Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1, 18«1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 19  02 

July  1,  1881,  amount  available 9,980  98 

Amount  (estimated )  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  i)rolitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 


Abstract  of  proposals  received  June  6,  1881,  for  dredging  and  building  a  rubblfr-sione  anng- 
dam,  in  Kennebec  River,  at  and  near  Richmond,  Me, 


Bidders. 


Besidence. 


Sam.  F.  Pnriiigton I  BmuswiclE, Me. . 


Eaiitem   Dredging  |  Portland,  Me  .. 

Company,  by  will-  I 

lam  W.  Wright. 
Robert  Hamilton,  jr. .  I  Chebeaaue   I  s  - 
land  Me. 


QOfe 

•Sjgo 

111 


James  Ginn 

C  John  F.  Hamilton  and) 
[Josesph  F.  Cnrit. 


Bath,  Me | 

Portland,  Me  . . . 
I 
Cumberland,  Me. 


29  cents  |>6r  cu- 
bic yard  in  situ. 

31  cents  i)er  cu- 
bic yai'd  in  »itu. 

37  cents  per  cu- 
bic yanltn«ifu; 
in  scows,  29 
cents. 


1^ 


Hallowell  Granite     Hallowell,Me. 
Company,  by  "Will-  ' 
iam  Wilson,  treas-  i 
urer.  | 


11    per    ton    of 

2,240  pounds. 
$1.25  per  ton  of 

2,240  pounds. 
$1.10  per  ton  of 

2,240  pounds. 
$1.58  per  ton  of 

2,240  pounds. 


Remarks. 


20,000  cubic  yards, 
more  or  less,  of 
dredging. 


Stone  along  shore  of 
Kennebec  River. 
Granite  grout. 

Kennebec  granite 
and  black  stone^ 

In  accordance  with 
specifications. 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  improvement  of 
Richmond  Harbor^  Kennebec  River,  Maine. 


Date  of 
contract. 


Contractors. 


Xature  of  work. 


Price. 


1881. 
June  20 


June  30 


I 
James  Ginn,  Bath,  Me . .  |  3, 000  tons,  more  nr  less,  of  mbble-stone  to 
build  a  wing-dam  at  the  head  of  Swan 
I      Island. 

Samuel  F.  Piirington,  ,  Dre<lging  (20,000  cubic   yards,   more  or     29  cent«  per  cubic  yard 
Brunswick,  Me.  |      less)  Hatch's  Rocks  Shoal  and  shoal  near        measured  in  ntu. 

I      the  foot  of  Swan  Island. 


$1    per    ton    of   2,24t 
pounds. 


COMMERCIAL  STATISTICS. 

CUSTOM-HOUSE,  Bath,  Me., 
Oollector's  Office,  June  18,  1881. 
Sir  :  As  requested  by  yonr  letter  of  the  17th  instant,  I  send  yon  the  following  ans- 
wer, viz: 
1.  Ainoaut  of  revenae  collected  in  year  ending  1860 : 

Dnties  on  imports $36,462  98 

Hospital  dnes 2,283  10 

Tonnage  tax 700  20 

Steamboat  inspection  fees » 644  15 

From  other  sources 285  74 

40,376  17 


APPENDIX   A.  471> 

2.  Exports 22,574  00 

Imports 81,087  00 

Transported  from  other  districts  in  boud 1 74, 255  00 

177,916  Oa 

3.  Number  of  vessels  arrived 2,937 

Number  of  vessels  sailed 2, 955 

Number  of  vessels  built,  41 tons..      22,185.02 

About  one>half,  if  not  more,  of  the  vessels  arriving  and  clearing  pass  these  points, 
And  would  be  bene ti ted  by  the  proposed  improvements. 
I  am,  very  respectfully,  your  obedient  servant, 

John  H.  Raymond, 

Deputy  Collector, 
General  George  Thom, 

Colonel  of  Engineers. 


8ubvby  op  richmond  harbor,  on  the  kennebec  river,  maine. 

United  States  Engineer  Office, 

Portland,  Me.,  December  10,  1880. 

General:  I  have  the  honor  to  submit  the  report  of  an  examination 
of  Richmond  Harbor,  Maine,  made  under  my  direction,  in  November 
last,  by  Lieat.  William  T.  Rossell,  Corps  of  Engineers,  with  a  view  to 
its  improvement,  as  called  for  by  act  of  Congress  approved  June  14, 
1880,  "making  appropriations  for  the  construction,  repair,  preservation^ 
and  completion  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,"  the  same  being  iiccompanied  by  a  sketeh  showing  the 
proposed  improvements. 

Kennebec  River  is  here  divided  by  Swan  Island  into  two  channels,  of 
which  the  main  channel  passes  to  the  eastward  of  the  island,  through 
"the  narrows,"  with  a  navigable  depth  of  10  to  11  feet  at  mean  low- 
water,  whilst  the  western  channel,  which  forms  Richmond  Harbor,  so 
called,  is  navigable  for  the  same  depth  except  at  the  following  places, 
to  wit : 

1.  At  the  head  of  Swan  Island. 

2.  At  Hatch's  Rocks  Shoal,  about  2  miles  below  head  of  island. 

3.  At  the  foot  of  Swan  Island,  about  5  miles  below  its  head. 

The  shoal  at  the  head  of  Swan  Island  was  improved  in  1872  by  dredg- 
ing to  a  depth  of  10  feet  at  mean  low- water  (or  15  feet  at  ordinary  high- 
water)  ;  but,  as  was  then  predicted,  it  has  been  reproduced  by  the  same 
caases  as  before.  For  insuring  the  continujince  of  its  depth,  if  again 
dredged,  it  is  recommended  that  a  wing-dam  be  built  out  from  the  upper 
end  of  Swan  Island,  as  shown  on  the  sketch,  in  order  to  create  a  greater 
scour  on  the  bar  by  the  diversion  into  its  channel  of  a  part  of  the  water 
of  the  main  channel. 

For  a  similar  purpose  a  wing-dam  is  also  recommended  to  be  built  out 
from  the  western  shore  at  Hatch's  Rocks  Shoal,  as  shown  on  the  sketch ; 
which,  in  connection  with  the  projected  dredging  at  that  shoal,  will,  it 
is  believed,  insure  the  desired  depth  of  10  feet  at  mean  low- water. 

At  the  lower  end  of  this  harbor,  near  The  foot  of  Swan  Island,*  ice- 
houses have  been  built  and  projected  to  such  an  extent  as  to  warrant  an 
imptovement  of  the  channel  at  that  place  by  widening  and  deepening 
the  same  where  shaded  in  blue  on  the  sketch.  In  this  locality  it  is  pro- 
posed to  make  the  channel  not  less  than  11  feet  in  depth  at  mean  low- 
water,  or  about  16  feet  at  ordinary  high- water,  to  enable  sea-going  ves- 
sels of  a  larger  class  to  engage  in  the  transportation  of  ice,  as  this  depth 
can  be  carried  through  to  the  ocean. 
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The  estimated  cost  for  the  improvement  of  this  third  shoal  is  as  fol- 
lows, viz : 

13,600  cubic  yards  of  dredging  «w  situ,  at  35  cents |4,760 

Adding  for  contingent  expenses,  say. 714 

5,474 
Adopting  Lientenant  Rossell's  plan  and  estimates  for  the  dredging  and  wing- 
dams  at  the  two  npper  shoals,  as  stated  in  his  report  herewith 15,  OK 

Total 20,500 

The  .extent  to  which  commerce  and  navigation  would  be  benefited  by 
the  improvements  herein  proposed  is  shown  by  the  accompanying  cor- 
respondence with  Hon.  E.  S.  J.  Nealley,  United  States  collector  of  cos- 
toms  at  Bath,  Me. 
Respectfully  submitted.  Geo.  Thom, 

Colonel  of  UngineerSy 
Bvt  Brig.'Gen.,  U.  8.  A. 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U,  8.  A. 


rbport  of  lieut.  william  t.  ros8ell,  corps  of  enoinrer6. 

United  States  Engineer  Office, 

Portland,  Me,,  December  6,  18S0. 

Colonel:  In  accordance  with  instractions,  dated  Portland,  Me.,  November  3, 1880, 
directing  me  to  make  an  examination  of  Richmond  Harbor,  Maine,  I  left  this  office 
November  4,  and  returned  November  20, 1880.  The  results  of  this  examiimtioii  are 
'eral>odied  in  the  following  report,  which  I  have  the  honor  to  sabniit : 

The  harbor  of  Richmond,  Me.,  consists  of  the  westerly  channel  of  the  Kennebeo 
Rfver,  as  divided  by  Swan  Island.  In  length  it  is  about  4^  mUes,  and  in  width  varies 
from  600  to  2,000  feet  at  low-water. 

The  plane  of  mean  low- water,  as  determined  by  the  United  States  Coast  Survey, 
was  used  in  this  examination. 

The  shoals  complained  of  were  three  in  number: 

First,  or  Upper  Shoal,  near  the  north  end  of  Swan  Island. 

Second,  or  Hatch's  Rocks  Shoal,  near  the  middle  of  the  harbor. 

Third,  or  Lower  Shoal,  near  the  south  end  of  Swan  Island. 

The  shoal  near  the  north  end  of  Swan  Island  was  dredged  in  1872,  so  as  to  give  t 
channel  150  feet  wide  and  10  feet  deep  at  mean  low- water.  Adopting,  then,  10  feet 
as  the'minimum  depth  for  a  channel,  I  find  that  at  the  first,  or  Upper  Shoal,  a  bar 
exists  600  f«et  wide  and  with  an  average  depth  of  water  of  about  8.5  feet  at  mean  low- 
water.  At  the  second,  or  Hatch's  Roekis  Shoal,  a  bar  exists  about  2,000  feet  wide  aad 
with  an  average  depth  of  water  of  about  8.7  feet  at  mean  low-water.  At  the  third, 
or  Lower  Shoal,  a  clear  channel  exists  with  a  minimum  width  of  100  feet,  and  a  mini- 
mum  depth  of  10  feet. 

SSTIMATE8  OF  COST  Ot   OBTAINING  A  CHANNEL    150  FEET  WIDE  AND  10  FEET  DEEP 

AT  MEAN  LOW-WATER. 

First,  or  Upper  Shoal,  dredging  3,^  cubic  yards,  at  35  cents $1>260 

Second,  or  Hatch's  Rocks  Shofihl,  dredging  16,000  cubic  yards,  at  35  cents 5, 000 

Third,  or  Lower  Shoal,  dredging,  none. 

Total 6,860 

Ten  percent,  for  superintendence,  &c 686 

Aggregate 7,546 

^  ''As  the  bed  of  the  river  consists  almost  entirely  of  sand,  any  channel  made  by  dredg- 
ing alone  would  gradually  fill  up,  and  the  river  would  regain  its  original  fonn.  A 
case  in  point  is  the  channel  dredged  through  the  first  or  Upper  Shoal  in  1872,  where 
the  bar  has  again  formed.  Dredging  ^lone,  then,  gives  but  temporary  relief.  In  order 
to  obtain  a  permanent  channel  the  strength  of  the  current  must  be  so  directed  as  to 
prevent  the  sand  and  other  material  from  again  collecting.  For  this  purpose  wing- 
dams  should  be  built. 
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For  the  first  or  Upper  Shoal,  commencing  at  or  near  the  point  marked  W  in  the 
iccompanying  sketcn,  the  dam  should  extend  in  the  direction  indicated  about  550 
feet  In  cross-section  the  dam  should  be  5  feet  wide  at  the  top,  with  side  slopes  of 
45^,  and  be  built  to  a  height  of  3  feet  above  mean  low-water.  Exactly  the  best  posi- 
tion for  the  dam  can  only  be  determined  by  a  careful  examination  of  the  currents  at 
»11  stages  of  the  tide. 

For  the  second  or  Hatch's  Rocks  Shoal,  a  wing-dam  should  be  built,  commencing 
near  the  point  marked  W  in  the  sketch,  and  extend,  in  the  direction  indicated,  a  dis- 
tance of  350  feet,  the  cross-section  and  height  to  be  the  same  as  in  the  dam  for  first 
or  Upper  Shoal.  After  these  dams  have  b^n  built,  the  channels,  if  dredged,  would 
probably  be  permanent. 

ESTIMATE  OF  COST  OF  IMPROVEMENT. 

Wing-dams : 

Firrt,  or  Upper  Shoal,  3,500  tons  of  stone,  at  80  cents |8,800 

SMODd,  or  Hatch's  Rocks  Shoal,  5,000  tons  of  stone,  at  80  cents 4,000 

Dndging  both  shoals,  19.600  cubic  yards,  at35cents 6,860 

Ten  per  cent,  contingencies 1,366 

Total , 15,026- 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossvll, 
First  Lieutenant  of  Engineers,. 
Cd.  Geo.  Thom. 

Corpe  of  Engineers,  TJ,  8,  A, 


commercial  statistics. 

Custom-Rouse,  Bath,  Me., 
CoUeetor^s  Qfice,  December  9,  1880. 
Dear  Sir  :  I  forward  to  you  herewith  a  statement  of  the  commerce  and  navigation 
between  the  foot  and  the  head  of  Swan  Island,  prepared  by  Mr.  C.  H.  T.  J.  Southard, 
of  Richmond,  which  I  believe  is  substantially  correct  and  to  be  relied  upon. 
Very  respectfully  and  truly,  yours, 

E.  S.  J.  Nfalley, 
General  Geo.  Thom.  CoUeotor, 


LETTER  OF  MR.   C.  H.  T.  J.  SOUTHARD. 

Richmond,  Me.,  Decemh^  y  7,  1860. 

Dear  Sir:  In  reply  to  your  inquiry  of  3d  instant,  the  amount  of  business  on  the 
Kennebec  River  between  the  foot  and  head  of  Swan  Island  for  the  past  year,  we  esti- 
mate: 

Value. 

300,000  tons  ice  shipped $1,000,000 

Lumber,  4&C.,  from  saw-mills  and  niachiuc-shops 200,000 

Shoe  factory 750,000 

From  ship-yards 200,000 

Dry  goods,  groceries,  hardware,  agricultural  implements,  &c.,  supplies  for 

over  SOtirms 450,000 

Hay,  straw,  and  country  produce  sent,  and  coal  brought 200, 000 

Total 2,800,000 

The  nnml>er  of  sailing  vessels  passing  up  and  down  by  Richmond,  or  stopping  here, 
^e  estimate  at  1,500  the  past  year;  steam  tugs.  13,  passing  here  3,000  times  anriiig 
tbe  season;  Boston  steamer  1*50  trips;  ve-ssnls  parsing  other  side  of  the  island,  1,500. 

Now,  there  are  some  500,000  tons  ice-Helds  between  the  head  and  foot  of  the  island 
itod  only  200,000  tons  taken  up),  all  ilrst-class  in  everj'  particular  (preferable  on 
jkcoount  of  being  near  the  viUage  to  get  help),  and  would  all  be  sold,  and  permanent 
ice-hooses  put  up,  if  there  was  plenty  of  water  for  large  vessels  to  load,  but  as  it  is 
baned  at  both  ends  nothing  but  small  vessels  of  light  draught  can  load  here,  and 
they  have  to  wait  for  high- water  to  get  out  when  loaded,  whicu  causes  detention  and 
vttteof  ice. 

There  has  been  500,000  to  600,000  tons  of  ice  shipped  from  above  the  head  of  the 
island  which  would  come  this  way  in  preference  to  the  east  side  of  the  island,  this 
Hde  being  safer,  if  the  channel  was  deepened ;  for  at  Lovejoy's  Narrows  on  the  east 

31  E 
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side  has  been  deepened,  and  being  very  narrow  and  crooked  passage  making  a  cross 
tide  which  causes  vessels  to  sheer  and  go  ashore. 
Oar  tugs  have  paid  considerable  damage  done  by  the  tide  not  setting  true. 
Yours,  truly, 

C.  H.  T.  J.  SournARD. 
Hon.  E.  S.  J.  Nealley, 

Collector  of  Customs ^  Bath,  Me, 


A  7. 

IMPROVEMENT  OF  CATHANCE  RIVER,  MAINE. 

The  bead  of  navigation  of  this  river  is  at  tbe  bridge  at  Bowdoiohani, 
Me.,  from  wbicb  to  its  outlet  into  Merry-Meeting  Bay  (a  distance  of  about 
2|  miles)  tbe  river  bas  a  navigable  channel  of  not  less  than  19  feet  depth 
at  mean  low-water,  or  24J  feet  at  mean  high-water.  From  its  outlet 
into  the  bay  the  channel  continues  in  an  indirect  course,  with  depUis 
varying  from  26  to  6  feet  at  mean  low- water,  for  a  distance  of  about  2J 
miles  to  its  junction  with  the  main  channel  of  Kennebec  River  near 
<^The  Chops."  The  principal  obstruction  to  its  navigation  was  found,  by 
the  special  survey  of  1879,  to  be  at  "the  outer  bar,''  where  the  chanDel 
enters  the  Kennebec,  on  the  shoalest  part  of  which  there  was  but  6  feet 
of  water  at  mean  low-water,  or  11 J  feet  at  mean  high- water. 

But,  owuig  to  the  shifting  character  of  this  bar,  it  was  not  believed 
that  any  work,  unless  attended  by  a  cost  too  great  to  be  warranted  by 
the  object  of  the  improvement,  would  effect  a  permanent  improvement 
of  the  channel  at  this  place.  At  the  other  two  shoals,  lying  between 
"the  outer  bar"  and  tbe  outlet  of  the  river  into  the  bay,  it  is  believed 
that  the  channel  can  be  widened  and  deepened  in  a  more  effectual  and 
satisfactory  manner,  as  sbown  on  sketch  accompanying  last  annual 
report. 

A  channel  so  located,  with  a  depth  of  10  feet  at  mean  low- water  (or 
15^  feet  at  mean  high-water)  for  a  width  of  not  less  than  200  feet^  bas 
been  proj^ted  for  the  improvement  of  this  river,  at  an  estimated  cost  of 
$25,000. 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $10,000  waft 
appropriated  for  this  improvement,  under  which  a  contract  was  made 
August  21,  1880,  with  Mr.  William  W.  Wright,  of  Geneva,  N.  Y.— the 
lowest  of  two  bidders — for  30,000  cubic  yards,  more  or  less,  of  dredging, 
at  27  cents  per  cubic  yard,  measured  in  scows. 

Dredging  was  commenced  under  this  contract  on  the  1st  of  September, 

and  completed  on  the  8th  of  ^November,  1880,  resulting  in  31,347  cubic 

yards,  whereby  the  channel  was  widened  and  deepened  at  "  the  outer 

bar"  to  the  extent  projected,  and  at  the  lower  portion  of  bar  three,  for 

•*a  width  of  100  feet,  to  a  depth  of  10  feet  at  mean  low- water. 

By  the  river  and  harbor  act  of  March  3, 1881,  the  additional  sum  of 
^6,000  was  appropriated  for  the  improvement  of  this  river,  under  which 
Tippropriation  a  contract  has  been  made  with  the  Eastern  Dredging  Com- 
pany, of  Portland,  Me.  (the  lowest  of  three  bidders),  for  25,000  cubic 
yards,  more  or  less,  of  dredging,  at  21  cents  per  cubic  yard,  as  measured 
in  scows^  the  dredging  to  be  commenced  on  or  before  the  20th  of  July, 
and  completed  on  or  before  the  30th  of  September,  1881. 

By  this  dredging  it  is  proposed  to  deepen  the  channel  at  the  lower 
portion  of  bar  three  for  an  additional  width  of  about  30  feet,  and  to 
deepen  the  channel  of  the  upper  portion  of  this  bar  for  a  width  of  about 
12b  feet  to  the  projected  depth  of  10  feet  at  mean  low- water. 
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The  extent  to  which  the  commerce  and  navigation  of  the  country 
would  be  benefited  by  the  improvement  of  this  channel  is  shown  to 
some  extent  by  the  following  statement,  furnished  me  through  the  IJnited 
States  collector  of  customs  at  Bath  by  residents  of  Bowdoinham,  as  fol- 
lows, viz: 

The  people  interested  are  the  towns  of  Bowdoinham  and  Bowdoin,  to  enable  them  to 
9hip  their  cargoes  m  vessels  of  large  size,  and  deeper  draaght  of  wat«r.  The  cargoes 
OMtfurd^  now  shipped  in  schooners  and  scows,  are  chiefly  spruce  lumber,  deals,  fhime 
stuff,  4mj.,  say  2,50'),000  feet,  which  would  be  doubled,  if  we  could  load  a  ship  here, 
s.»y  1,000  tons  ground  feldspar  rook,  500  tons  quartz  rock,  100,000  bricks,  hay,  wood, 
and  bark ;  inward^  say  1,000  tons  anthracite  coal,  500  tons  plaster,  rock,  &o.  Since 
1S50  twenty  vessels,  having  an  aggregate  of  17, 000  tons,  have  been  built  on  the  banks 
of  Cathance  River. 

It  is  also  stated  that  a  large  quantity  of  ice  is  cut  and  stored  on  this 
river  for  shipment ;  that  in  1863  about  50,000  tons  were  cut  and  stored, 
bat  not  all  shipped,  as  vessels  of  sufficient  size  could  not  pass  the  bar. 

The  following-named  papers  are  hereto  appended,  viz : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

Joly  1, 1880,  amount  available , $10,000  00 

Ainomit  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$16,000  00 

Jaly  1,  IS-^l,  amount  expended  during  fizioal  year,  exclusive  of  outstand- 
ing Uabilities  July  1, 1880 9,459  69 

Jaly  1,1881,  amount  available 6,540  31 

Amouot  (estimated)  reauired  for  completion  of  existing  project 9, 000  00 

Amotmt  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1883.      9, 000  00 


Ah9traet  of  proposaU  received  August  17, 1880,  for  dreiging  in  Ckitkanoe  Biver^  ifoiiie. 


II 

Bidden. 

25,000     cabio    yarde 
dredging. 

Bemarks. 

I 

WDMaa  W.Wright.... 

Robert    Hamlltoii,  jr., 
sod  Sdomon  Sftwyer. 

Geneva  K.Y 

Chebei«ae       Ishuid, 
MerY«nnoatb,Me. 

27   cents   per   cnbic 

yard. 
83   cents   per   cnbic 

ywd. 

Ias      meMored     fa 
f     soows. 

Ahttrad  of  proposaU  received  June  6, 1881,  for  dredging  in  Cathance  Biver,  Mait^. 


II 

Bidders. 

Resideoce. 
Portland,  Me 

25,000     cubic    yards 
dredging. 

Remarks. 

1 

Esatern  Dredghig  Com- 
ttuiT,  by  Wm.  W. 
WrOfiit.  president 

Ssm  F.Pnringion 

Robert  Hamilton,  jr. 

21    cents   per    cnbic 
jard. 

27    cents    per,  cubic 

yard. 
32    cents    per    cnb!o 
yard. 

2 
3 

Branswick,  Me 

Cbebeagne       Island, 
Me. 

^▲s      measured      ia 
scows. 

484 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Almtract  of  contraoU  made  during  the  fiscal  year  ending  June  30,  1881,  for  improvement  of 

Caihance  River,  Maine, 


Date  of 
contract. 


1880 
Aag.21. 


1881 
June  14.. 


Contractors. 


Nature  of  work. 


William  W.  Wright,  Geneva, 
N.Y. 


Baatem  Dredging  Company, 
Portland,  Me. 


Dredging  30. 000  cubic  yards, 
more  or  less. 


Dredging  25,000  caUo  yards, 
more  or  less. 


Price, 


27   centa 
measan 


per  cubic   yard, 
ea  in  scovs. 


21    eenta  per  enbie   yard, 
measured  in  acowa 


A  8. 

IMPROVEMENT  AT  THE  "GUT"  OPPOSITE  BATH,  MAINE. 

The  "  gut''  is  a  part  of  Back  Eiver,  which  is  a  tidal  river  about  9  miles 
in  length,  coniiecting  the  Kennebec  Biver  at  Bath,  Me.  with  the  tide- 
waters of  Sheepscot  Biver  to  the  eastward  of  it.  Is  is  navigable  for  small 
steamers  and  other  vessels  of  light  draught,  and  affords  a  short  com- 
munication between  Kennebec  Biver  and  the  towns  of  Westport,Wi8- 
casset,  Boothbay,  Southport,  and  other  places  on  or  near  the  waters  of 
the  Sheepscot.  At  the  "gut"  {or  more  commonly  called  "Upper  Hell 
Gate"),  which  is  about  2  miles  distant  from  the  city  of  Bath,  the  naviga- 
tion of  Back  Biver  was  very  much  improved  in  its  difficult  places  under 
appropriations  made  therefor  by  Congress,  in  1870  and  1871,  amounting 
to  $16,500,  as  stated  in  the  Annual  Beport  of  1873,  and  for  its  further 
improvement,  the  following  appropriations  have  since  been  made  by 
Congress,  viz : 

By  the  river  and  harbor  act  of  June  18,  1878 $17,000 

By  the  river  and  harbor  act  of  Jane  14, 1880 7,000 

By  the  river  and  harbor  act  of  March  3,  1881 5,000 

Total 29,000 

These  appropriations  have  been  made  with  a  view  to  opening  a  navi- 
gable channel  with  a  depth  of  not  less  than  11  feet  at  mean  low-water 
above  "the  Narrows''  and  12  feet  below  "  the  Narrows"  for  a  width  of 
not  less  than  90  feet,  by  the  breaking  up  and  removal  of  the  several 
sunken  ledges  and  shoals  by  which  the  channel  has  hitiierto  been 
obstructed. 

On  referring  to  the  last  annual  rep6rt,  with  the  accompanying  sketch 
showing  the  improvements  then  completed  and  proposed,  it  will  be  seen 
that  under  the  several  appropriations  made  previous  to  June  14, 1880, 
all  the  projectecT  improvements  had  been  completed  except  the  breaking 
up  and  removal  of  the  sunken  ledges  (north  of  Green  Island)  marked  C 
and  D,  the  ledge  G  near  Tibbett's  Point  and  the  ledge  E  near  the  head 
of  "the  Narrows.'' 

Under  the  appropriation  of  June  14, 1880,  a  contract  was  made  August 
26, 1880,  with  Mr.  James  Andrews,  of  Biddeford,  Me.  (the  lowest  of  three 
bidders),  for  the  breaking  up  and  removal  of  the  sunken  ledges  C  and 
D  north  of  Green  Island,  aggregating  about  175  cubic  yards,  for  the 
price  of  $35  per  cubic  yard,  measured  in  Htu.  About  50  cubic  yards  of 
the  ledge  D  have  been  removed  under  this  contract,  and  it  is  expected 
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that  the  whole  contract  will  be  completed  before  the  close  of  the  present 
season. 

Under  the  appropriation  of  March  3, 1881,  a  contract  has  been  made 
with  Mr.  Oeorge  W.  Townsend,  of  Boston,  Mass.,  the  lowest  of  three  bid- 
ders, for  breaking  np  and  removing  the  sunken  ledges  E  and  G,  aggre- 
gating  about  120  cubic  yards,  for  the  sum  of  $36  per  cubic  yard,  measured 
in  HtUj  the  work  to  be  commenced  on  or  before  the  1st  of  July,  and  com- 
pleted on  or  before  the  30th  of  November,  1881. 

By  these  contracts  all  the  work  now  projected  for  the  improvement 
of  this  channel  will  be  completed  under  the  appropriations  availa  le 
therefor. 

T.ils  locality  lies  in  the  oolleotion  district  of  Bath.  Me.,  of  which  Bath  is  the  port 
<»f  entry,  and  is  distant  about  2  miles  from  Bath.  Ttie  nearest  liffht-honses  are  Pond 
blu'id  aud  Segnin  lights,  near  the  mouth  of  Kennebec  River,  aud  the  nearest  fort  is 
Fort  Popham,  at  the  month  of  that  river,  and  distant  about  15  miles. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  district  of  Bath,  for  the  year  ending  December  31,  1880,  has  been 
furuished  by  the  United  States  deputy  collector  of  customs  at  that  port: 

Amount  of  revenue  collected $40,376  17 

Valoe  of  exports 22,574  00 

Value  of  imports 81,087  00 

Value  of  merchandise  transported  in  bond  from  other  districts 74, 265  00 

Number  of  vessels  arrived 2,937 

Number  of  vessels  sailed 2,955 

Number  of  vessels  btiilt,  41 ;  32,185.02  toos. 

The  following  named  papers  are  hereto  appended,  viz : 

Two  abstracts  of  proposals  received. 

Abstract  of  contracts  made. 

Money  statement 

Julyl,  1880,  amount  available $7,250  09 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$12,250  69 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,551  37 

July  1,1881,  outstanding  liabilities...'. 350  06 

z 1,901  37 

July  1,  1881,  amount  available 10,348  92 


Ak^truct  of  propasah  received  August  17,  1880,  far  the  excavation  of  sunken  ledges  at 
the  *'gut"  opposite  Bath,  Me, 


L 

kg 

ii           BtddMra. 

Beaidenoe. 

Sonken  ledges,  about  200  onbio  yards. 

Ledge  C. 

Ledge  D. 

Both  ledges. 

1    J*me«  Andrews 

Biddefoid,  Me.. 

|35per  cubic 

$43.75  per  oaUe 

edVnSST"" 
$47per  emUs 

edinSi?*^" 

1    I«M<*  Hamilton  and 
3    Inao  A.8ylvecter:. 

Portland,  Me... 
Kewt(m,Maaa  .. 

$48  per  cnbio  yard, 

$89  per  oublc'yard, 
meaaored  in  fiftt. 
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Abstract  of  proposals  received  June  6,  1881,  for  the  excavation  of  the  sunken  ledges  at  tht 

^^gut"  opposite  Bathj  Me. 


Bidders. 

Residence. 

Sunken  ledges,  about  120  cubic  yarda. 

Ledge  E,  about  57 
cubic  yards. 

Ledge  G,  abont  63 
cubic  yards. 

Both  ledge*. 

X 

Geo.W.  Townsend. 

Isaac  Hamilton  and 

Gardner  Floyd. 
James  Andrews  — 

Boston,  Mass  . . . 

Per  day. 

Per  cubic  yard. 

Per  cubic  yrd. 

tttu. 
$38.50  measnTvd 

^ 

Portland, Me  ... 

3 

Biddeford,Me.. 

situ. 

$40,  measured  in 
situ. 

in  situ. 

Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  the  "^M<"  opposite  Bathy  Me, 


Date  of 
contract 

Contractors. 

Nature  of  works. 

Price. 

1880. 
Aug.  26 

1881. 
June  16 

James  Andrews,  Bidde- 
ford,  Me. 

Geo.     W.     Townsend, 
Boston,  Mass. 

Breaking  up  and  removing  sunken  ledges 
C  and  D,  at  and  near  the  "gut,''  175 
cubic  yards,  more  or  less. 

Breaking  up  and  remoYlng  sunken  ledges 
E  (near  the  head  of  "the  Narrows") 
and  G  (near  TJbbett's  Point),  120  cubic 
yards,  more  or  lefes. 

$35  per  cubic  yard, 
measured  mntH. 

$36  per  cubic  yard, 
mi'asored  in  ri(». 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  work  now  projected  for  the  improvement  of  this  harbor  consistB 
in  removing  that  portion  of  the  middle  ground  which  lies  between  the 
main  entrance  of  the  inner  harbor  and  the  new  harbor  line  below  Gait 
Wharf,  so  as  to  have  a  depth  of  21  feet  at  mean  low- water,  or  abont  3<)| 
feet  at  mean  high-water;  and  from  Gait  Wharf  upwards  a  depth  of  lo 
feet  at  mean  low-water  in  front  of  the  wharf  lines  as  far  as  Portland 
Bridge. 

In  the  Annual  Eeport  for  the  fiscal  year  ending  June  30, 1880,  will  be 
found  a  history  of  all  the  appropriations  made  and  all  the  work  done  for 
the  improvement  of  this  harbor  up  to  that  period;  and  that  on  the  Ist 
of  July,  1880,  there  was  available  for  the  fiirther  improvement  of  the 
harbor,  under  the  appropriations  of  June  23, 1874,  and  March  3, 1875, 
the  sum  of  $40,000.  From  that  report  it  will  also  be  seen  that  a  channel 
had  been  opened  for  a  width  of  500  feet  through  the  middle  ground  to 
a  depth  of  21  feet  at  mean  low- water  up  to  the  Grand  Trunk  whar\  e^, 
and  thence  up  to  Merrill's  Wharf;  that  the  harbor  had  been  deepened  in 
front  of  the  wharf  lines  and  outward  to  the  main  channel  to  a  depth  of 
16  feet  at  mean  low- water;  also,  that  the  further  extension  of  this  im- 
provement up  the  harbor  had  been  prevented  by  Brown's  Wharf,  the  Bos- 
ton and  Maine  Railroad  Wharf,  and  other  wharves  which  were  permitted 
to  project  far  into  the  harbor,  outside  the  harbor  lines,  much  to  the  injury 
of  this  harbor.  As  no  steps  had  been  taken  for  the  removal  of  the  pro- 
jecting portions  of  these  wharves,  and  as  there  was  no  probability  that 
any  would  be  taken,  it  was  decided  to  continue  the  16-feet  dredging  f'roBi 
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Merriirs  Wharf  up  to  near  Brown's  Wharf,  and  abandon  for  the  present 
the  farther  improvement  of  the  harbor  above.  It  was  also  decided  to 
increase  the  depth  of  the  harbor  in  front  of  Atlantic  Wharf,  (above  the 
Grand  Trunk  wharves)  to  a  depth  of  21  feet  at  mean  low-water. 

For  this  purpose  proposals  were  invited,  on  the  21st  of  October,  1880, 
for  40,000  cubic  yards,  more  or  less,  of  dredging,  and  in  response  thereto 
three  bids  were  received  and  opened  on  the  lOtn  of  November,  1880,  the 
lowest  being  that  of  Messrs.  George  C.  Fobes  &  Co.,  of  Baltimore,  Md., 
with  whom  a  contract  was  made  therefor,  at  15 J  cents  per  cubic  yard, 
measured  in  scows.  This  contract  was  completed  on  the  22d  of  April, 
1881,  by  48,238.7  cubic  yards  of  dredging  in  completion  of  the  projected 
improvements  at  those  places,  leaving  on  hand  an  available  balance  of 
abont  $30,000. 

With  a  view  to  the  further  improvement  of  this  harbor  by  the  removal 
of  the  middle  ground  so  as  to  afford  present  and  prospective  facilities 
necessary  for  ocean  steamers,  in  connection  with  the  Grand  Trunk  and 
other  railroads  centering  in  Portland  from  the  ^N^orth  and  West,,  the 
accompanying  letter  from  the  mayor  and  aldermen  of  the  city  of  Port- 
land, addressed  to  the  United  States  engineer  in  charge  of  the  improve- 
ment of  this  harbor,  was  forwarded  by  him  to  the  Chief  of  Engineers, 
with  a  special  report,  which  contained  an  estimate  for  the  removal  of  the 
middle  ground,  as  above  projected,  to  a  depth  of  21  feet  above  mean  low- 
water,  by  about  GGO.OOO  cubic  yards  of  dredging,  at  an  estimated  cost  of 
«160,()00. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  $20,000  was 
appropriated  for  that  purpose,  making  the  total  amount  available  there- 
for about  $50,000.  On  the  22d  of  April  proposals  were  invited  for200,000 
cabic  yards,  more  or  less,  of  dredging,  and  in  response  thereto  two  bids 
were  received  and  opened  on  the  13th  of  May^  1881,  of  which  the  lowest 
was  that  of  Messrs.  George  0.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents 
pei;  cubic  yanl,  measured  in  hcows.  In  actceptance  of  this  bid  a  contract 
was  made.  May  14,  1881,  for  250,000  cubic  yards,  more  or  less,  of  dredg- 
ing, to  be  completed,  weather  permitting,  on  or  before  the  3l8t  of  De- 
cember next.  Dredging  was  commenced  on  the  16th  of  June,  and  during 
the  month  19,518  cubic  yards  had  been  removed  Under  that  contract. 

All  the  works  completed  aud  projected  for  the  iDiproveinent  of  this  harbor  are  in 
the  collection  district  of  Portland  aud  Falmoath,  Me.,  and  the  nearest  forts  are  Forts 
Gorges,  Pi*eble,  and  Scamniel,  and  that  on  Portland  Head ;  the  nearest  light-houses 
ve,  one  at  the  ont«r  extremity  of  the  breakwater,  and  one  at  Portland  HeiM. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
this  poit  for  the  year  ending  December  31, 1880,  has  been  furnished  by 
the  United  States  collector  of  customs  at  the  port  of  Portland,  Me. : 

Amonnt  of  revenue  collected $348,288  42 

VMueofimporte 8,390,341  CO 

Value  of  exports 11,633,848  00 

Number.     Tonnage.  Crew. 

Arrivals  of  vessels 846        661,891        14,147 

Clearances  of  vessels 857        625,838        13,883 

Nonber  of  ve8«e]s  built  in  the  district 7 

^JP^gate  tonnage  of  vessels  built  in  the  district 4,960.  Si 

The  following  named  papers  are  hereto  appended,  viz: 

Two  abstracts  of  proposals  received. 

Abstract  of  contracts  made. 

^ter  from  mayor  and  aldermen  of  the  city  of  Portland 
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Money  statement. 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

|60,0W00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1.  1880 12,967  50 

July  1,  1881,  outstanding  liabilities 331  81 

13  299  31 

July  1,  1881,  amount  available 46,700  69 

Amount  (estimated)  required  for  completion  of  existing  project 110, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    1 10, 000  00 


Ahatract  of  proposals  received  November  10,  1880,  for  dredging  in  Portland  Harhor,  Maine. 


li 

r 


Bidden. 


Gtoorge  C.  Fobes  6c  Co 
WUUam  W.Wright... 
Robert  Hamilton,  jr . . . 


Residence. 


Baltimore,  Md 

Geneva,  N.Y... 

Chebeainie  Isl- 
and, Me. 


Dredging  about  40,000  cubic  jtat^B. 


In  front  of  At- 
lantic Wharf, 
about  16.500 
cubic  ytfds. 


Above  and  near 
bic  yards. 


35  coits  per  cu- 
bic yard,  meas- 
ured in  scows. 


23  cents  per  cu> 
bic  yard,  meas- 
urea  in  scows. 


1^  cents  per  c«- 
bic  yard,  mea«- 
ureainsoows. 


29  cents  per 
bic  yard,  m 
urea  in  scows. 


cs- 

BMSS^ 


Ahetraot  of  proposals  received  May  13, 1881, /or  dredging  at  the  Middle  Ground  in  Portland 

Harhor,  Maine, 


n 


Bidders. 


Residence. 


Dredgins  about    200,( 
cubic  yards. 


George  C.  Fobes  &  Co. 
William  W.Wright... 


Baltimore,  Md . 
Geneva,  N.  T.. 


17  cents  per  cubic  jrard, 
measux«d  in  scows. 

22  cmts  per  cubic  yard, 
measured  in  soowt. 


Ahstraci  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  improrement  of 

Portiand  Harbor,  Maine. 


Date  of 
contract 

Contractors. 

Katureof  work. 

Price. 

1880. 
Nov.  24. 

George  C.  Fobes  &  Co.,  Balti- 
more, Md, 

Dredging  in  fh>nt  of  the  Harbor 
Commissioner's  Line  near  At- 
lantic and  Merrill's  wharves, 
40,000  cubic  yards,  more  or 
less. 

15|  cents  per  cubic  yard , 

1881. 
May  14. 

George  C.  Fobes  &  Co.,  Balti- 
more, Md, 

Dredging    "Middle    Ground,*' 
250,000  cubic  yards,  more  or 
less. 

17  cents  per  cubic  yari 
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LETTER  OF  THE  MAYOR  AND  ALDERMEN   OF  THE  CITY  OF  PORTLAND,  ME. 

City  op  Portland,  December  12,  1880. 
Dear  Sir  :  It  is  witli  great  satisfaction  we  learn  that  you  are  about  to  have  the 
nncliHieeded  dredging  done  in  our  harbor. 

The  increased  size  of  vessels  doing  business  here  has  made  it  an  imperative  neces- 
sity. 

the  great  increase  in  the  size  of  produce-carrying  vessels,  and  the  need  of  suitable 
wharfii^  for  the  immense  craft,  render  it  important  that  the  Portland  Harbor,  being 
ottp  of  Uie  few  ports  with  sufficient  depth  of  water,  should  be  in  a  position  to  obtain 
ittt  Hhare  of  the  traffic  in  shipping  produce. 

Vt'ssels  are  built  and  others  are  m  course  of  construction  600  feet  long  and  of  cor- 
n*>i»onding  draught.  Wharves  are  planned  for  the  Grand  Trunk  Railway  Company, 
trt  beconstrnotea  in  our  harbor,  the  terminus  of  the  Qrand  Tnink  Railway,  and  to  com- 
pete the  facilities  for  their  accommodation  largely  increased  dredging  will  be  re- 
qiiiredf  especially  on  the  Middle  Ground. 

We  therefore  respectfully  request  that  you  will  ask  of  the  proper  authorities  an  appro- 
firiation  (additional  to  your  unexpended  balance)  of  at  least  $50,000  for  the  purpose 
above  stated. 

Wm.  Senter,  Mayor, 
£.  H.  Sargent, 
Thomas  Hassett, 
Benjamin  F.  Andrews, 
J.  W.  Dberino, 
Albion  Little, 
Charles  J.  Chapman, 
Aldermen  of  Portland, 
On  i-al  CiKO.  Thom, 

V,  8.  Engineer  Corps. 


A  xo. 

IMPROVEMENT  OF  RICHMOND'S  ISLAND  HARBOR.  MAINE. 

This  harbor  of  refuge  is  formed  by  a  rubble-stone  breakwater  con- 
nectiug  the  island  with  the  mainland,  the  breakwater  being  about  2,0M 
fn»tin  length,  with  an  average  tiiickness  of  30  feet,  and  a  height  of  1# 
ftntt  above  mean  low-water. 

The  following  appropriations  have  been  made  by  Congress  for  this 
work,  viz: 

Bytheriver  and  harbor  act  approved  June  10„1H72 $20,000  00 

By  the  river  and  harbor  act  approved  March 3, 1873 60,000  00 

By  the  river  and  harbor  act  approved  March  3,  1875 15,000  00 

By  the  river  and  harbor  act  approved  June  18,  1878. 6,000  00 

By  the  river  and  harbor  act  approved  March  3,  1879 3,000  00 

By  the  river  and  harbor  act  approved  June  14. 1880 3, 000  00 

By  the  river  and  harbor  act  approved  March  3,  1881 3,000  00 

Total 110.00  00 

Under  the  several  appropriations  made  as  above  in  1872-'79,  an  aggre- 
^THte  of  about  66,400  tons  (gross)  of  rubble-stone  has  been  furnished,  and 
placed  in  the  breakwater  by  contracts. 

Under  the  appropriation  of  $3,000,  made  by  the  river  and  harbor  act 
<»f  June  14,  1880,  a  contract  was  made,  August  21, 1880,  with  Messrs. 
Hiram  Hamilton  and  Beuben  S.  Smart,  of  Cai>e  Elizabeth,  Me.  (who 
were  the  lowest  of  three  bidders),  at  $1.04  per  ton  of  2,240  pounds,  for 
jranite  grout,  obtained  from  the  "New  Meadows quarrj',^  or  $1.09  trom 
Uie  Spruce  Head,  and  other  approved  quarries  in  Maine. 

On  the  4th  of  December,  1880,  this  contract  was  completed,  by  which 
l,826i|f^  tons  were  furnished  and  placed  in  the  work. 

Under  the  appropriation  of  $3,000  made  by  the  river  and  harbor  act 
of  March  3, 1881,  for  completing  this  improvement,  a  contract  has  beea 
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made  \«fith  Mr.  Cbarles  H.  Bragdon,  of  Biddeford,  Me.  (the  lowest  of 
three  bidders),  for  2,000  tons,  more  or  less,  of  "Granite  Quarry  gront'' 
to  be  furnished  and  placed  in  the  breakwater,  at  $1.28  per  ton,  of  2,240 
pounds  ;  the  same  to  be  completed  on  or  before  the  10th  of  Septem- 
ber, 1881.  On  the  29th  of  June,  Mr.  Bragdon  commenced  the  delivery 
of  stone  under  his  contract. 

The  harbor  formed  by  this  breakwater  affords  safe  anchorage  and 
good  holding  ground  for  vessels  of  the  largest  class,  with  the  wind  finmn 
any  point  except  the  southwest ;  and  as  the  winds  from  the  northward 
and  eastward  bring  the  most  violent  and  destructive  gales  that  occur 
on  this  coast,  there  can  be  no  question  as  to  the  importance  of  this  work, 
in  affording  a  refuge  for  vessels  which  are  prevented  by  these  storms 
from  entering  Portland  Harbor  (12  miles  to  the  eastward)  or  other 
places  on  this  part  of  the  coast.  The  following-named  papers  are  hereto 
appended,  viz : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  18a>,  anioimt  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  18ii*l 3, 000  00 

$6,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  I,  1880 2,907  IH 

July  1,  18dl,  amount  available 3,092  t^i 

Abstract  of  proposals  received  August  17 ^  ISSO,  for  furnishivg  ruhble-stOHe  for  breakwattr 
at  Jiickmond's  Island  Harbor y  Me* 


Bidders. 


Hiram  Hamilton  and 
Kneben  S.  Smart. 

Joseph  F.  Carit  and 
Huffh  Bowen. 

Charles  H.  Bragdon. 


Residence. 


Cape    Elisabeth, 

Maine. 
Comberland,  lie 

Biddeford,  Me... 


2, 500  tons  rubblo^tone. 


Gront  from  New  ,  Orout  from  Spmoe  \ 
Meadows  qitar> I    Head  or  other   Granite  gront 
ry.  quarries  in  Maine.  I 


$1.04  per  ton  of 
2,240  pounds. 


$1.09   per  ton   of 
2,240  pounds. 


1 


$1.50  per  ton  of 
2.24d  pounds. 

$1  55  per  ton  of 
2,240  poond*. 


Abstract  of  proposals  received  June  6, 1881, /ar  furnishing  "  Oranite  Quarry  GrouV^  for 
breakwater  at  Richmond's  Island,  Harbor  Maine. 


-J 
H 


Bidders. 


CharlesH  Bragdon 

John  F.  Hamilton  and  Josiph  F.  Curit 

John  A.  Hamilton 


Residence. 


Biddeford,  Me 

Portland.  Me.,  Cam> 

berlana,  Met 
Cumberland,  Me 


About  2,500  tons,  Granito 
Quarry  grout. 


$1.28  per  ton  of  2,240 
$1.37  perton  of  2,240 

$1.30  per  ton  of  2,240 
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Ahtract  of  contracts  made  during  ike  fiscal  year  ending  June  30,  1881,  for  imprcvement  of 
Richmondfs  Island  Harhory  Maine. 


Contractors. 


IMl    J 
lug.  a.   Hiram  Hamilton  and  Ben- 
ben  S.  Smart,  both  of  Cape 
EUxabetb,  Me. 


IttL 
JuMlO. 


Cbarlea  H.  Bragdon,  Bidde- 
fold,  He. 


Famishing  and  pbu)ing  granite  grout  for 
breakwater,  2.500  tons,  more  or  less : 
From  New  Meadows  qaarr>' 


From  other  Maine  quarries. 


Famishing  and  placing  Granite  Quarry  > 
grout fororeakwater, 2,000  tons, more  or  i 
less. 


Price. 


$1.04  per  ton  oi 
2,240  pounds. 

$1.00  per  ton  of 
2,240  pounds. 

$1.28  per  ton  uf 
2,240  pounds. 


A  XX. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

By  an  act  of  Congress  of  1798,  provision  was  made  for  keeping  in  re- 
pair a  pier,  built  at  the  mouth  of  this  river,  for  the  improvement  of  its 
navigation,  and  by  several  subsequent  acts,  from  1829  to  1852,  appro- 
priations amounting  to  $44,175  were  made  for  continuing  the  improve- 
rneots  at  and  near  its  mouth. 

These  works  consisted  of^ 

1.  A  stone  pier,  about  600  feet  in  length,  on  the  western  side  of  the 
channel,  at  the  mouth  of  the  river,  with  a  lighthouse  (since  destroyed 
by  storm)  on  its  outer  extremity,  and  a  wooden  catch-sand,  about  160 
feet  in  length,  leading  from  the  inner  end  of  the  pier  to  the  eastern  bank 
of  the  river. 

This  pier  and  catch-sand  served  to  protect  the  entrance  from  easterly 
storms,  as  well  as  to  prevent  the  sand  from  being  driven  into  the  chan- 
nel above. 

2.  A  stone  pier,  about  290  feet  inlength,  on  the  western  side  of  the  chan- 
nel, at  the  mouth  of  the  river,  with  a  wootlen  catch-sand,  about  160  feet 
in  leng;tb,  leading  from  the  inner  end  of  the  pier  to  the  western  bank  Dt" 
the  river,  serving  a  similar  purpose  to  those  on  the  eastern  side. 

3.  A  crib-work  wharf  ballasted  with  stone,  about  300  feet  in  lengtli, 
built  on  the  eastern  side  of  the  river,  about  one-eighth  of  a  mile  above 
ita  month,  for  the  security  of  vessels  detained  by  tides  and  storms. 

Since  the  completion  of  the  above  works,  the  following  additional 
appropriations  have  been  made  by  Congress  for  the  improvement  of 
this  river,  viz : 

Byictipproved  July  11,  1870 $5,(K)# 

By  let  approved  March  3,  1871 5,U0a 

Bj  art  approved  August  14,  1876 5,000 

By  act  approved  March  3, 1879 f. 2,(K)« 

By  act  approved  June  14, 1880 2,000 

By  ael  approved  March  3,  1881 2,0U(* 

Total 21,00tt 

Under  the  appropriation  of  1870  the  catch  sand  connecting  the  inner 
end  of  the  stone  pier  with  the  eastern  bank  of  the  river,  having  been 
<leatroyed  by  storms,  was  replaced  by  a  permanent  stone  work,  and  some 
refMurs  were  made  where  most  necessary  on  the  stone  piers  and  on  the 
whttf  above. 
Vnder  the  appropriation  of  1871,  the  catch-sand,  or  wing  connecting 
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the  inner  end  of  the  western  pier  with  the  western  bank  of  the  riTer, 
having  also  been  destroyed  by  storms,  was  replaced  by  a  permanent 
stone- work,  and. additional  repairs  were  made  on  the  piers  and  wharf. 

Under  the  appropriation  of  1876,  the  main  channel  of  the  river  was 
deepened  and  widened,  by  dredging  at  the  Wading  Place  and  Mitchell^s 
Point,  so  as  to  have  a  depth  of  not  less  than  4  feet  at  mean  low-water^ 
or  13  feet  at  mean  high-water,  and  repairs  were  made  where  most  neces- 
sary on  the  piers  and  government  wharf. 

Under  the  appropriations  of  $4,000  made  by  the  river  and  harbor  acts 
of  1879  and  1880,  the  following  work  has  been  done  for  the  improve^ 
ment  of  this  river,  to  wit : 

1.  The  sunken  ledge  below  Ward's  Wharf  and  those  near  the  mouth 
of  Gooch  Creek  have  been  broken  up  and  removed  from  the  channel  to 
a  depth  of  4  feet  below  the  plane  of  mean  low-water. 

This  work  was  commenced  on  the  14th  of  June  and  completed  on  the 
7th  of  July,  1880,  it  having  been  done  by  a  submarine  party,  with  a 
vessel  provided  with  a  steam  drill  and  steam  derrick,  and  a  crew,  all 
hired  by  the  day. 

2.  The  channel  of  the  river  has  been  straightened  and  widened,  by 
dredging,  to  a  depth  of  not  less  than  4  feet  at  mean  low- water  {a)  below 
Ward's  Wharf,  (h)  below  Lord's  Wharf,  and  (c)  at  the  upper  part  of  Mitch 
•ell's  Point.  This  was  done  by  employing  a  dredging-machine,  with  steam 
tug,  scows,  and  crews,  all  hired  by  the  day,  from  July  27  to  August  20, 
1880,  at  $125  per  day. 

3.  Some  repairs  have  also  been  made  on  the  government  wharf,  near 
the  mouth  of  the  river. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  $2,000  was 
appropriated  for  completing  the  improvement  of  this  river. 

This  appropriation  is  to  be  applied  to  completing  the  repairs  of  the 
«tone  pier  at  the  mouth  of  the  river  and  the  repair  of  the  government 
wharf,  near  its  mouth,  which  will  probably  be  completed  before  the  close 
of  the  present  season. 

This  river  lies  in  the  coUection  district  of  Kennebunk,  of  which  Keimebank  is  the 
port  of  entry. 

The  following  information  has  been  furnished  by  the  United  Stat^ 
deputy  collector  of  customs  of  Kennebuuk  in  regard  to  the  revenue  and 
commerce  of  that  port  for  the  year  ending  December  31, 1880,  viz : 

Arrivals  and  departures  of  foreign  vessels,  none,  Aboat  100  each,  arrivals  and  de- 
partures, of  domestic  vessels.  Vessels  built,  10 ;  tonnage,  1,746.47  tons,  the  largest  of 
which  measured  1,080.63  tons. 

Money  statement 

July  1, 1880,  amount  available $3,925  17 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$5,920  i: 

July  1,  1881,  araouut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1680 3,929  p1 

%  

July  1,  1881,  amount  available J,  995  36 


A   12. 
IMPROVEMENT  OF  WINNIPI8E0GEE  LAKE.  NEW  HAMPSHIRE. 

Winnipiseogee  Lake  and  its  tributaries  lie  wholly  witbin  the  State  oi 
S"ew  Hampshire,  their  waters  forming  the  chief  source  of  Merriauie 
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The  lake  is  aboat  20  miles  in  length  and  has  an  average  width  of  abont 
5  miles.  At  its  southwestern  extremity  (at  Weirs)  it  has  an  outlet  into 
Long  Bay,  which  bay  is  navigable  for  a  aistance  of  4  miles  to  its  oatlet 
at  I^ke  V'illage. 

A  dam  bnilt  at  Lake  Village  forms  a  reservoir  of  these  waters,  which 
IS  nnder  the  control  of  an  incorporated  company,  by  which  water-power 
jg  regulated  and  supplied  to  factories  along  the  Mernmac  River  below. 

lliese  waters  are  navigated,  when  not  closed  by  ice,  by  three  or  four 
stetmiers  drawing  from  4  to  5  feet  of  water,  and  by  seven  or  eight  smaller 
ones  of  1  to  3  feet  draught  The  largest  three  of  these  steamers  run  in 
connection  with  the  railroads  which  strike  the  lake  at  Alton  Bay  and 
Wolfborough  at  its  eastern  extremity,  and  at  Weirs  at  its  southwestern 
extremity,  as  well  as  to  Centre  Harbor  at  its  northwestern  extremity ; 
alao,  through  Long  Bay  to  Lake  Village.  They  are  chiefly  intended  and 
used,  from  the  middle  of  May  to  the  latter  part  of  November,  for  the 
tTUsportation  of  pleasure  travel,  whilst  the  smaller  boats  are  used  prin- 
dittlly  for  carrying  wood  and  produce,  and  occasionally  passengers, 
aboat  the  shores  of  the  lake. 

The  project  adopted  for  the  improvement  of  this  lake  consists  in 
widening  and  deepening  the  shoal  at  its  outlet  into  Long  Bay,  so  as  to 
enable  steamers  to  pass  through  this  outlet  in  all  stages  of  the  water,  it 
being  the  only  obstacle  to  extending  navigation  to  Lake  Village. 

The  shoalest  water  found  on  this  shoal  at  the  time  of  the  survey  (in 
the  latter  part  of  August.  1879),  when  the  water  was  8^  inches  below 
the  top  of  the  dam  at  Lake  Village,  was  4.5  feet. 

From  information  obtained  at  the  office  ot  the  Winnipiseogee  Lake 
Cotton  and  Woolen  Manufacturing  Company  at  Lake  Village,  it  appears 
that  the  lowest  water  known  in  the  lake  stooil  at  48  inches  below  the  top 
of  the  dam  at  that  ])]ace,  whilst  the  highest  water  known  was  18  inches 
above  the  top  of  that  dam. 

From  this  it  is  seen  that  the  depths  found  by  the  survey  were  39^ 
inches  (or  3.3  feet)  greater  than  would  have  obtained  in  the  lowest  known 
stages  of  the  water  and  26^  inches  (or  2,2  feet)  lower  than  in  its  highest 
stages. 

The  depth  of  water  required  for  such  steamers  as  would  be  likely  to 
navigate  Long  Bay  in  running  to  Lake  Village,  as  stated  to  me  by  parties 
interested  therein,  would  be  about  5  feet,  to  obtain  which  depth  in  the 
lowest  stages  of  the  water  would  call  for  a  depth  of  8.3  feet,  as  meas- 
ured in  the  stage  which  it  had  in  August  last  when  the  survey  was  made. 

The  estimated  cost  of  the  dredging  required  for  this  improvement  is 
♦7,500,  for  which  the  following  appropriations  have  been  made  by  Con- 
gress, viz: 

By  the  river  and  harbor  act  of  June  14,  1880 $5,000 

By  the  river  and  harbor  act  of  March  3,  HHl 2,500 

Total ^ 7,500 

Under  the  appropriation  of  June  14, 1880,  proposals  were  three  times 
invited  for  this  work,  in  response  to  which  none  were  received  the  first 
time  and  only  one  tne  second  time,  which  was  rejected  for  being  too 
high  as  well  as  informal.  ^  ~" ""~ 

The  third  time  one  bid  only  was  received,  to  wit,  that  of  the  Winni- 
piseogee Lake  Cotton  and  Woolen  Manufacturing  ^ompany,  at  $1  per 
cubic  yard,  measured  in  situ.  A  contract  was  made  with  that  company 
on  the  16th  of  November,  1880,  for  4,450  cubic  yards,  more  or  less,  of 
the  dredging,  the  same  to  be  completed  on  or  before  the  1st  of  Sep- 
tember, 1881. 
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Under  this  contract  dredging  operations  were  commenced  on  the  Is* 
of  June  and  continued  throughout  the  month,  resulting  in  about  400 
cubic  yards  of  dredging  to  date. 

Under  the  appropriation  of  March  3,  1881  (as  above),  a  contract  has 
been  made  with  the  same  company,  which  was  the  only  bidder,  for  com 
pleting  all  the  remaining  dredging  projected  for  this  improvement  (\iz, 
about  2,800  cubic  yards)  at  $1  per  cubic  yard,  measured  in  HtUj  the  same 
to  be  completed  this  present  season. 

The  following-named  papers  are  hereto  appended,  to  wit : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

17,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 104  35 

Jul^  1,1881,  amount  available 7,39&65 


(No  proposals  received  on  the  17th  day  of  August,  1880,  for  dredging  in  Wiimipise^gee 
Lake,  New  Hampshire,  in  response  to  t^vertisement  dated  July  27,  1880.) 

Abstract  of  proposals  reoirived  September  30,  1880,  for  dredging  in  Winnipieeogee  Lake^  Kern 

HampsMre. 


1, 

Bidders. 

BMidenoe. 

Aboat7.200cabio 

Remarks. 

1 

John  S.  Wadlelgh  and 
Thomas  Pearsons. 

Weirs,  N.  H.;  Meth- 
aen,Ma88. 

$1.50  per  cable  yard, 
snrvey  in  situ. 

Rejected  as  being  tas 
high,  aa  wen  w  te- 
formaL 

Abstract  of  proposals  received  November  10,  1680,  for  dredging  in  Winnipieeogee  Lake^  Kern 

Hampshire, 


^8 

H 

Bidders. 

Residence. 

About  7.200  cubic  yaHa. 

1 

The   Winniniseoeee    Lake  Cotton    and 
Woolen  Mannfacturing  Company,  by 
Jotham  P.  Hutchinson,  (heir  agent. 

LakeyiUage,N.H... 

$1  per  cubic  yard,  meaasrei 
by  the  surrey  m  fila. 

Abstract  of  proposals  received  Jvi,ne  6,  1881,  for  dredging  in   JVinnipiseogee  Lake,  Nem 

Hampshire. 


II 

C  p 

Bidders. 

Residence. 

About  2,800  onbioyvds. 

1 

ThB   Winnipiseofcee    Lake    Cotton   and 
Woolen    ManufiictoTing  Company,  by 
Jotham  p.  Hutchinson,  their  agent. 

LakeVillagcX.H... 

$1  per  cubic  yard^  measored 
by  the  survey  t»  «<a. 
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AUtract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  dredging  in  Win- 
niptBeogec  Lake^  Keiv  Hampshire. 


[M«of  I 
««atncto.' 


IfflO. 
Wr  10. 


Contractors.  Nature  of  work. 


Price. 


The    WinnlpUeocce    Lake   Cotton    and  ,  Dredging  channel  at  |l  per  cubic  yard,  as 

Woolen   Manumcturlnx  Company,   by        outlet  of  the  lake,  measured    by     the 

I     Jotbam  P.  Hutchinson,  their  agent               4,450   cubic   yards,  survey  in  situ. 
1881.                                                                              I      more  or  less. 

Jnel7.;  The    Winnipiseogee    Lake    Cotton   and  ,  Drcdcing  channel  at  $1  per  cubic  vard,  as 
Woolen    Manui«rtniing  Company,   by  I      outlet  of  the  lake,  I      measui-ed     \)y    the 

Jotham  P.  Hutchinson,  their  agent.          I      2,800  cubic    yards,  survey  in  iitu. 
I                                                                          I      more  or  less. 


A  13. 

IMPttOVEMEXT  OF  LiMPREV  RIVER,  BELOW  NEW  MARKET,  NEW  HAMP- 
SHIRE. 

This  river  empties  into  Great  Bay  at  a  point  about  10  miles  distant, 
hj  water,  from  Portsmouth,  N.  H.  It  is  navigable  at  high-water  from 
its  mouth  up  to  N^w  Market  wharves  at  the  head  of  tide-water,  a  dis- 
tance of  about  2^  miles.  The  mean  rise  and  fall  of  the  tides  at  its  mouth 
is  about  6^  feet,  and  at  New  Market  about  6  feet.  From  its  mouth  up 
to  the  Lower  Narrows  (a  distance  of  1|  miles)  the  channel  has  a  naviga- 
ble depth  of  12  feet  at  mean  high- water,  but  is  obstructed  in  several 
places  by  large  sunken  bowlders  and  by  the  Point  of  Flats  at  its  mouth, 
whereby  the  channel  is  so  contracted  and  crooked  as  to  be  difficult  and 
daDgerons.  Above  the  Lower  Narrows  the  channel  has  a  navigable 
<lepth  of  not  more  than  9  feet  at  mean  high- water,  in  itsshoalest  places, 
and  is  moreover  much  obstructed  by  sunken  bowlders  and  projecting 
ledges  which  should  be  removed  to  insure  safe  navigation. 

From  a  survey  of  this  river  made  in  August,  1874,  the  following  esti- 
mate was  made  of  the  cost  of  improving  its  channel  so  as  to  have  a  navi- 
M^able  depth  of  12  feet  at  mean  high-water  from  its  mouth  up  to  the 
Lower  Narrows  for  a  width  of  not  less  than  100  feet ;  and  thence  up  to 
the  wharves  of  New  Market,  a  depth  of  11  feet  at  mean  high- water  for 
a  width  of  not  less  40  feet,  to  wit : 

Dndgine  5,700  cable  yards  of  sand  and  eraYel.  at  50  cents  per  cabic  yard.  |2,  S50  00 
BeBovalof  617  cable  yards  of  ledge  and  haru  pan,  with  bowlders,  at  |25 

per  eobio  yard 15,425  00 

Bemoyalof  1,0S4  tonsof  loose  bowlders,  at  $2.50  per  ton 2,710  00 

Contingencies,  say 3,015  00 

Total 24,000  00 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
^propriated  for  the  improvement  of  this  river,  which  is  to  be  applied  to 
the  removal  of  sunken  bowlders  and  ledges,  and  arrangements  have  been 
<^nipleted  for  commencing  this  work  on  the  1st  of  July,  with  a  proba- 
Wlity  that  the  work  will  be  completed,  to  the  extent  practicable  with  this 
appropriation,  on  or  before  the  close  of  the  fiscal  year. 

As  to  the  extent  to  which  the  commerce  of  the  country  would  be 
benefited  by  the  improvement  of  this  river  as  projected,  it  will  be  seen 
00  referring  to  the  special  report  of  December  5, 1874,  that  New  Market 
then  had  forty  stores,  four  large  cotton  factories  (the  largest  of  which 
w  driven  by  steam),  one  iron  machine-shop,  one  steam  lumber-mill,  and 
v^ithin  about  2  miles,  two  large  paper-mills  which  draw  their  materials 
and  supplies  from  New  Market.    New  Market  and  the  immediate  vicinity 
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eonsumes,  annually,  about  5,000  tons  of  coal,  which  comes  largely  by 
water  from  Portsmouth,  and  would  entirely,  if  the  navigation  of  the 
river  were  improved  as  proposed.  In  addition  to  which,  lime,  salt,  iron, 
plaster,  cement,  fish,  and  other  heavy  articles  are  also  brought  to  New 
Market  by  water,  while  wood,  hay,  and  lumber  in  large  quantities,  an- 
nually, are  taken  back  to  Portsmouth  and  other  places  along  the  coast 

Lamprey  River  lies  -within  the  collection  district  of  Portamonth,  N.  H.,  of  which 
Portsmonth  is  the  port  of  entry,  and  the  nearest  light-houses  and  forts  are  at  and  netr 
the  entrance  of  that  harbor. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 110,000  00 

July  1;  1881,  amount  expended  during  fiscal  year 8  7S 

July  1, 1881,  amount  available 9,991  2S 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    14, 000  00 


A.  14. 
IMPROVEMENT  OF  EXETER  RIVER,  NEW  HAMPSHIRE. 

jBxeter  lUver  is  navigable  from  its  mouth  in  Great  Bay  (where  it 
meets  Lamprey  Biver,  about  10  miles  above  Portsmouth,  N.  H.)  for  a 
distance  of  about  8.3  miles,  up  to  the  wharves  of  Exeter,  the  head  of 
tide-water. 

The  mean  rise  and  fall  of  the  tides  at  its  mouth  is  about  6|  feet,  and 
at  Exeter  about  6  feet. 

By  the  survey  of  it,  made  in  1874,  it  was  found  that  the  channel  could 
be  much  improved  in  several  places  by  the  removal  of  sunken  rocks 
and  shoals,  and  by  a  short  cut-off  at  the  Ox-bow,  near  Exeter,  so  as  to 
obtain  a  depth  of  not  less  than  12  feet,  at  mean  high-water,  from  its 
mouth  up  to  the  Ox-bow,  and  thence  up  to  Oilman's  Wharf  in  Exeter, 
a  depth  of  not  less  than  10  feet. 

For  the  improvement  of  this  river  as  above  projected  the  following 
appropriations  have  been  made  by  Congress,  to  wit : 

By  the  river  and  harbor  act  of  June  14,  1880 ^ $80,000 

By  the  river  and  harbor  act  of  March  3,  ISSl 15, 000 

Total 35.000 

Under  the  appropriation  of  June  14,  1880,  proposals  were  invited 
September  13, 1880,  for  the  dredging  above  Fernald's  Wharf  in  Exeter, 
in  response  to  which  only  one  bid  was  received,  which,  being  unreasona- 
bly high,  was  not  accepted. 

Under  the  joint  appropriations  of  June  14, 1880,  and  March  3, 1881, 
proposals  were  again  invited  May  2, 1881^  for  all  the  dredging  projected 
for  the  improvement  of  this  river  (to  wit,  47,000  cubic  yards,  more  or 
less),  and  three  bids  were  received  therefor,  of  which  the  lowest  was 
that  of  Thomas  Symonds,  of  Everett,  Mass.  (see  abstract  of  proposals 
herewith),  at  prices  as  follows,  to  wit: 

5,000  cubic  yards,  more  or  less,  above  Fern  aid's  Wharf,  at  $1.06  per  cubic  yard, 
measured  in  aitu. 

25,000  cubic  yards,  more  or  less,  at  the  Ox-bow  Cut-off,  at  46  cents  per  cubic  yard, 
measured  in  situ. 

17,000  cubic  yards,  more  or  less,  at  South  New  Market,  and  below,  at  47  c^nts  per 
cubic  yard,  measured  in  9itu  ;  or  4i  cents  i>er  cubic  yard,  measured  in  scowt. 
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On  the  2l8t  of  May  a  contract  was  made  with  Mr.  Symonds  for  the 
dredging  at  the  prices  named,  the  same  to  be  completed  on  or  before 
the  15th  of  December,  1881. 

On  the  13th  of  June  dredging  was  commenced  by  him  under  his  con- 
tract, at  Exeter. 

By  the  river  and  harbor  act  of  March  3,  1881,  provision  was  made  for 
the  purchase  (at  a  cost  not  to  exceed  $750)  of  a  right  of  way  for  the 
projected  cut-off  at  the  Ox-bow,  the  purchase  of  which  was  effected 
after  some  diflficulty,  on  the  28th  of  May  last.  On  the  1st  of  June  a 
ieed  of  the  same  was  sent  to  the  Chief  of  Engineers,  for  the  action  of 
the  United  States  Attorney-General,  and  as  soon  as  approved  the  exca- 
Tation  of  the  cut-off  will  be  commenced,  under  the  contract  of  May  21. 

In  the  latter  part  of  May  a  submarine  party,  with. two  scows  and 
crews  and  the  requisite  hoisting  and  drilling  apparatus,  commenced 
work  at  South  New  Market,  N.  H.,  for  the  removal  of  sunken  rocks 
from  the  channel,  and  on  the  30th  of  June  nearly  all  of  them  were 
removed  to  the  extent  projected,  whereby  the  channel  has  been  much 
improved. 

This  work  has  been  done  by  hiring  the  diving  party,  and  others 
employed,  by  the  day. 

By  the  contemplated  improvement  of  this  river  the  manufetcturing 
towns  of  South  New  Market  and  Exeter,  N.  H.,  will  be  much  benefited. 
They  both  lie  upon  the  river,  and  are  distant  by  water  from  Portsmouth, 
N.  H.  (the  port  of  entry),  respectively,  about  15  and  19  miles. 

South  New  Market  is  a  thriving  village,  and  has  a  very  large  iron 
machine-shop  and  foundry,  in  which  are  manufactured  a  great  many 
steam-engines  and  castings.  About  4,000  tons  of  coal  are  used  there 
annnally,  as  well  as  a  large  amount  of  iron  and  casting  sand,  which  are 
brought  there  by  water  firoqi  Portsmouth,  a  distance  of  about  15  miles. 

Exeter  is  also  a  thriving  village  of  about  3,650  inhabitants.  It  has  a 
large  machine-shop  and  foundry,  and  several  other  manufacturing  con- 
eems,  with  some  forty  stores,  also  a  very  large  cotton  factory,  driven  to  a 
great  extent  by  steam.  It  is  estimated  that  5,000  tons  of  coal  are  used 
there  annually,  which,  with  other  heavy  articles,  are  carried  there  by 
water  from  Portsmouth.  Large  quantities  of  hay,  fruit,  and  potatoes  are 
also  shipped  from  these  river  towns  to  Boston  and  other  places  further 
south. 

In  the  transportation  of  coal,  it  costs  about  $1  per  ton  extra  for  its 
transshipment  in  gondolas  and  small  vessels  at  Portsmouth,  which  would 
be  saved  if  brought  direct  to  these  river  towns,  and  so  with  all  the  heavy 
freight  for  the  cotton-mills,  foundries,  and  other  manufactories  on  and 
lear  this  river. 

The  following  named i)apers  are  hereto  appended,  to  wit: 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

Jaly  1, 1880,  amount  available 120,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

*^*^    *^  "^  135,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontaUnding  liabilities  July  1,  1880 2,072  92 

ioly  1, 1881,  outstanding  liabilities 954  00 

— ^— — —      3,026  92 

Wyl,  1881,  amount  available 31,973  08 

32  E 
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Ahatract  ofproposaU  received  September  30, 1880,  for  dredging  im  Exeter  Biver,  New  fimjK 

shire. 


I1 

Biddei:8. 

Contractors. 

Dredging  from 
Fernald'sWliarf 
up  to  Oilman's 
Wharf,  about 
5,200  onbio  yards. 

Biamarks. 

1 

WilliAm  W.  Wright 

Oeneva,  N.  Y... 

$1.85,  measured  in 
iitu. 

Ejected  as  too  high  sa4  not 
being  prepared  to  oompM* 
dredging  this  season. 

Abstract  of  proposals  received  May  20,  1881,  for  dredging  in  Exeter  Biverj  New  HampMre, 


II 


Name  of  bidders,  with 
re^dence. 


From  Femald*8  Wharf 
up  to  Gilman*8  Wfaart 
about  5,000  oablo 
yards. 


Cut-off  at  the  Ox-bow, 
about  25,000  cublo 
yards. 


South  Hew  IfsckM 
and  below,  about 
17,000  cubic  yards. 


Thomas  Symonds,  Bver- 

ettMass. 
William  W.  Wright,  Oe- 

neva,  N.  Y. 

Bobert  Hamilton,  Jr. 
Ghebeague  Islwd, 
Maine. 


$1.08,  measured  iti 
situ. 

$1.23,  measured  in 
titu:  98  cents,  meas- 
ured in  scows. 


46  cents,  measnivd  in 
situ. 

00  cents,  measured  im 
»itu:  48  cents,  meas- 
ured in  scows. 

55  cents,  measured  in 
•itu. 


47  cents,  i 
iitu:  41  cents,  n 
urea  in  scows. 

48  oents^  measnnd  in 
tittt. 

50  cents,  measuMd  in 


Abstract  of  contracts  made  during  ike  fiscal  year  ending  June  30;  1881,  for  improvement  ef 
Exeter  Uiver^  i^ew  Hampshire. 


Date  of 
contract 


1881. 
May  21. 


Contractor. 


erett. 


iSymoi 

MtM. 


Nature  of  work.  % 


About  47,000  cubic  yards  of  dredg- 
ing: 

From  Femald's  Wharf  up  to  Oil- 
man's Wharf,  5,000  cubic  yards, 
more  or  leas. 

At  the  cut-off  at  the  Ox-bow,  25,000 
cubic  yards,  more  or  less. 

At  South  New  Market  and  below 
17,000  cubic  yards,  more  or  less. 


Price  i»er  cubic  yarC 

$1.06,  measured  in  titu. 

46  cents,  measured  in  tUu, 

47  cents,  measured  in  s««» 
or  measured  in  scows  41 
cents,  as  may  be  opUonsl 
with  the  ITnited  iMatcs 
Bnfdneer  in  charge  of  the 
wont. 


A  15- 

IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  work  originally  projected  for  the  improvement  of  this  harbor  cob- 
sisted  of— 

1.  A  ruhble-stane  breakwater  for  closing  the  side-channel  between  Great 
Island  and  Ooat  Island  near  the  <^  Third  Bridge''  so  as  to  stop  the  strong 
tidal  current  throagh  it,  by  which  vessels  coming  up  the  harbor  were 
liable  to  be  thrown  upon  Ooat  Island  Ledge,  which  projects  £»r  into  tiie 
channel,  here  veiy  narrow,  thereby  creating  one  of  the  greatest  difficul- 
ties encountered  in  entering  this  harbor. 

2.  Brealcing  up  and  removing  Gangway  Bock^  lying  in  the  channel  be 
tween  '^  South  Beacon  Shoal"  and  the  navy-yard.    The  shoalest  part  of 
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thk  rock  has  bat  12  feet  of  water  on  it  at  mean  low- water,  and  20^  feet 
at  mean  high-water,  and  only  9.7  feet  at  extreme  low- water  of  spring 
tides.  Owing  to  the  strong  tidal  currents  in  this  harbor  Gangway  Rock 
to  proved  to  be  a  serious  difficulty  to  navigation,  and  especially  so  to 
United  States  vessels  which  have  visited  this  port  and  the  navy -yard,  as 
wen  as  to  other  vessels  of  large  draught.  It  is  projected  to  remove  this 
rock  to  a  depth  of  20  feet  at  mean  low-water  (making  28^  feet  at  mean 
kigh* water),  especially  in  the  interests  of  United  States  vessels,  a  greater 
depth  not  having  be€^  adopted  cm  account  of  the  great  increase  of  coat 
attending  it. 

This  improvement  would  increase  the  width  of  the  channel  for  the 
projected  depth  about  370  feet,  which  would  be  of  great  benefit  to  this 
part  of  the  harbor. 

3.  The  removal  in  part  of  the  ledge  at  the  southwest  point  of  Badger's 
JikML — ^This  ledge  projects  into  the  channel  about  150  £^t,  where  it  has 
only  about  4  feet  of  water  at  mean  low- water.  It  thereby  presents  seri- 
ous difficulties  to  vessels  coining  down  the  harbor  on  the  ebb-tide,  which, 
after  passing  Nobles  Island,  and  in  their  endeavors  to  avoid  being  thrown 
by  the  powerftil  current  upon  the  projecting  point  of  PortsmouUi,  oppo- 
site Badger's  Island,  are  very  liable  to  be,  and  often  have  been,  thrown 
upon  the  point  of  ledge  which  projects  finam  Badger's  Island.  To  pre- 
vent this  difficulty  it  is  projected  to  remove  this  ledge,  for  a  length  of 
135  feet,  to  a  depth  of  10  feet  at  mean  low-water,  which  would  give  7.7 
feet  at  extreme  low- water  of  spring  tides'. 

For  the  improvements  projected  as  above  the  following  estimates  of  cost 
have  been  submitted,  to  wit: 

L  For  the  breakwater  between  Goat  Island  and  Great  Island $112, 600 

1  Breaking  op  and  removing  Gangway  Rock  to  a  depth  of  20  feet  at  mean 
low-water,  5{,840  cabic  yards,  at|30  per  cubic  vard 85,200 

3.  Breaking  ap  and  removing  ledges  at  the  southwest  point  of  Badger's  Isl- 
and, 1,190  cnbic  yards,  at^  per  cubic  yard 35,700 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
•ay 16,500 

Total 155,000 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  this  harbor,  to  wit: 

Bjtkf  river  and  harbor  act  of  March  3,  1879 #10,000 

By  tke river  and  harbor  act  of  June  14.  1880 25,000 

By  Ue  river  and  harbor  act  of  March  3,  1881 20,000 

Total 55,000 

Under  the  appropriation  of  March  3, 1879,  a  contract  was  made  Angnst 
27, 1879,  for  12,200  tons  of  rubble-stone  for  the  projected  breakwater,  at 
69  cents  per  ton  of  2,240  pounds  (the  lowest  of  nine  bids  for  the  same). 

This  contract  was  completed  on  the  31st  of  May,  1880,  by  which  the 
breakwater  was  built  throughout  its  entire  length  of  785  feet  to  height 
of  about  2  feet  above  the  plane  of  mean  high-water. 

Under  the  appropriation  of  June  14, 1880,  a  contract  was  made,  Au- 
pwt  20, 1880,  with  Messrs.  Ourit  &  Bowen,  of  Cumberland,  Maine,  for 
^Mlditional  rubble-stone  for  this  work,  at  77  cents  per  ton  of  2,240  pounds 
(the  lowest  of  four  bids  for  the  same)«  under  which  contract  about  2,400 
tons  of  rubble-stone  were  placed  on  tne  work  in  completion  of  the  same, 
on  the  24th  of  November,  1880. 

Dnder  the  appropriation  of  June  14, 1880,  a  contract  was  also  made, 
August  23,  1880,  with  Mr.  Isaac  A.  Sylvester,  of  Newton,  Mass.  (the 
fewest  of  six  bidders),  for  breaking  up  and  removing  700  cubic  yards, 
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more  or  less,  of  Gangway  Bock,  at  $27.90  per  cabic  yard,  measured  in 
situ,  the  contract  to  be  completed  on  or  before  the  31st  of  December, 
1881.  Owing  to  difficulties  arising  from  the  strong  tidal  currents  at  this 
place,  and  to  the  special  preparations  that  have,  in  consequence  ther^. 
been  found  necessary,  operations  were  not  commenced  for  the  removal 
of  this  rock  until  about  the  1st  of  April,  1881,  since  which  time  about 
100  cubic  yards  of  the  rock  have  been  broken  up  and  removed  to  grade. 
Under  the  appropriation  of  March  3, 1881,  proposals  are  to  be  inTited 
as  soon  as  practicable  for  additional  work  on  Gangway  Hock. 

The  several  works  above  projected  are  located  in  the  collection  district  of  Porto- 
month,  of  which  Portsmouth,  N.  H.,  is  the  port  of  entry.  The  nearest  light-hojoses  «re 
Portsmouth  Harbor  Light  and  Whale^back  Light,  at  the  outer  entrance  of  the  harbor. 
The  nearest  forts  are  Fort  McClary  and  Fort  Constitution  in  the  lower  harbor.  The 
United  States  navy-yard  at  Kittery,  Me.,  is  also  in  this  harbor. 

The  following  information  aa  to  the  revenue  and  commerce  of  the  port 
of  Portsmouth,  N.  H.,  for  the  year  ending  December  31, 1880,  has  been 
furnished  by  the  United  States  collector  of  customs  at  that  place,  to 
wit: 

Amount  of  revenue |17,972  49 

Value  of  imports 18,456  00 

Value  of  exports 2,42«  00 

Knmber.  Tobbi(». 

Foreign  arrivals  and  departures 20     1,914 

Domestic  arrivals  and  departures ^ 705  128,467 

Fishing  vessels 475    15,645 

The  following  named  papers  are  hereto  appended: 

Abstract  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  1880,  amount  available t%,011  46 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$45,01146 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

out«tanding  liabilities  July  1,  1880 4,322  61 

July  1,  1881,  outstanding  liabiUties 279  00 

4.60161 

July  1,  1881,  amount  available .' 40,40986 

Amount  ^estimated)  required  for  completion  of  existing  project ©5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883      55, 000  00 


Ahilract  of  proposals  received  August  17, 1880,  for  furnishing  rubhle-stone  for  breakwater  w 
Portsmouth  Harbor,  New  Hampshire. 


Bidders. 


Sesidenoe. 


About  2,000  tons  gnnite 
grmxt. 


Joseph  F.  Corit  and  Hugh  Bowen. . 

Joseph  R.  Hohnes 

IsMc  Hamilton  and  (Hrdner  Flojd 
Joseph  H.White 


Cnmberland,  Me. 

Portsmoatb,  K.  H 

PortUnd,  Me 

Hyde  Park,  Mass 


77  cents  per  ton  of  2,3M 

pounds. 
981  oento  per  ton  of  2,34« 

pounds. 
$1  per  ton  of  2,340  pounds. 
$1.01  per  ton  of  2,240  pooo4<. 


APPENDIX   A. 


501 


Ahttnet  ^  propoiaU  received  Auguet  17.  1880,  fm'  removalf  in  partf  of  Gangway  Rook,  in 
Partemonth  Harbor,  New  Hampshire, 


Is 

I? 
5£ 


Bidders. 


1    Iaa«c  A.  Sylvester 

a    Georx«  W.  Townsend 

3  Junes  Andrews 

4  '  George  L.  And  Hirmm  W.  Phillips  . 

5  Chariei  A.  Tnunbell 

•    Isaac  Haiiiilt4m  and  Gardner  Flojd 

I 


Residence. 


Newton,  Mass 

Boston,  Mass 

Biddeford,  Me 

Quincy  Point,  Mass 
Lawrence, Mass  ... 
Portland,  Me 


About  700  cubic  yards 
sunken  ledge. 


$27.90  i>er  cubic  yard  meas- 
nred  in  iUu. 

$80  per  cubic  yard  measured 
inntu. 

$40  per  cubic  yard  measured 
in$itu. 

$40  per  cubic  yard  measured 
iniitu, 

$42.37  per  cubic  yard  meas- 
ured in  »Uu. 

$47  per  cubic  yard  measured 
intitu. 


Abttruct  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  Portsmouth  Harbor,  New  Hampshire, 


Dale  of. 


Contractor. 


Nature  of  work. 


Asg-ao. 


A«f.S. 


Joseph  F.  Cnrit  and 
Hugh  Bowen.  both 
of  Cumberland,  Me. 


A-    Srlvester, 

Newton,  Mass. 


For  furnishing  and  placing  2,000  tons, 
more  or  less,  of  rubb^-stone  on 
breakwater  which  connects  Great 
Island  and  Goat  Island. 

Breaking  up  and  remoTing,  in  part. 
Gangway  Book,  in  Portsmouth 
Harbor,  700  cubic  yards,  more  or 


Price. 


77  cents   per   ton   of  2,240 
pounds. 

$27.00  per  cubic  yard  meas- 
ured m«ieu. 


A  x6. 
IMPROVEMENT  OF  NEWBUEYPORT  HARBOR,  MASSACHUSETTS. 

The  fonowing  appropriations  have  been  made  by  Oongress  for  the 
improvement  of  this  harbor,  to  wit: 

By  the  river  and  harbor  act  of  June  14,  1880 150.000  00 

By  tke  river  and  Harbor  act  of  March  3,  1881 40,000  00 

Total 90,000  00 

After  a  careful  survey  of  the  **  outer  bar**  and  entrance  to  this  harbor. 
Bade  in  July  and  August,  1S80,  with  a  view  to  the  improvement  of  the 
same,  it  was  ascertained,  on  comparing  the  results  of  this  survey  with 
surveys  of  the  same  locality  made  by  the  United  States  Ooast  Survey 
in  1851  and  in  1878,  as  well  as  with  one  made  by  the  United  States 
Government  in  1827,  that  great  changes  had  taken  place  in  the  position 
and  extent  of  the  extremities  of  Plum  Island  and  Salisbury  Beach,  and 
that  the  main  channel  on  the  ''outer  bar''  had  been  moving  northwardly, 
having  had  in  1851  an  outward  course  of  16o  south  of  east ;  in  1878,  due 
east;  and  in  1880, 12<^  north  of  east;  also,  that  in  1851  this  channel  had 
a  least  depth  of  6  feet;  1878,  of  7  feet;  ^nd  in  1880,  of  7^  feet,  at  mean 
low- water,  the  mean  rise  and  fall  of  the  tides  being.  7^  feet.  This  com- 
parison of  surveys  also  showed  that  the  12  and  18feet  curves  at  the 
outer  edge  of  the  bar  (where  it  falls  rapidly  into  deep  water)  have  had 
during  that  period  almost  identically  the  same  positions,  at  the  distance 
^f  about  1  mile  from  the  present  harbor  entrance. 

Current  observatians  made  in  1880  showed  that  the  maximum  velocity 
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at  the  month  of  the  river  (or  harbor)  between  Plum  Island  and  Salirtrai  s^ 
Beach,  at  mid  depth,  was  about  3  miles  an  hour,  on  the  average  eU 
tide ;  and  that  outside  the  bar  the  littoral  current  varied  from  0^ 
0.66  mile  per  hour,  moving  northward  on  the  flood-tide^  and  from  Ojl 
to  0.5  mile  per  hour,  moving  northward  and  eastward  on  the  ebbHAe. 

From  numerous  borings  made  in  1880,  it  appears  that  the  ^<  outer  bfl 
consists  of  soft  mud  and  loose  sand,  overlying  coarse  and  hard  stt 
and  fine  gravel. 

In  order  to  give  a  permanent  location  to  this  channel  over  the  ^^oal 
bar,''  and  to  secure  a  constant  depth  of  13  J  feet  across  the  bar  at  me 
low- water,  or  21  feet  at  mean  high- water,  a  project  was  submitted  by  i 
to  the  department  in  September  last,  which  has  been  approved,  af 
having  b^n  referred  to  the  Board  of  Engineers  for  Eiver  an*  Hart 
Improvements. 

This  project  consists  of  two  converging  rubble-stone  jetties,  built  < 
from  the  shore  north  and  south  of  the  entrance,  to  an  extent  sufficii 
for  accomplishing  the  object  in  view  (as  shown  on  the  aocompany 
drawing);  the  jetties  to  be  built  to  a  height  of  4  feet  above  mean  hi 
water,  with  a  width  of  15  feet  on  top,  and  with  inner  slopes  of  45^,  i 
outer  slopes  of  1 :  2. 

The  estimated  cost  of  these  jetties,  together  with  a  shore  protect 
on  the  north  end  of  Plum  Island  (should  it  become  necessary),  is  as 
lows,  viz: 

North  jetty,  170,000  tons,  at  $1.32  per  ton ^24,40 

Soath  jetty  and  shore  protection  on  Plum  Island,  80,000  tons,  at  $1.32  per 
ton 106,68 

Adding  for  engineering  expenses  and  aU  other  contingencies,  say 3S(,  00 


.  Total 365,00 

This  increased  estimate  is  owing  to  the  greatly  increased  cost  of  st 
and  freighting  during  the  past  year. 

Under  the  appropriation  of  $50,000,  made  by  the  river  and  harboi 
of  June  14,  1880.  for  the  improvement  of  this  harbor,  a  contract 
made  December  24, 1880,  with  Mr.  Frederick  A.  Ingerson,  of  HaveiH 
Mass.  (the  lowest  of  four  bidders),  for  50,000  tons,  more  or  leesj  . 
rubble-stone,  to  be  placed  in  the  northern  jetty,  at  83  cents  per  toi 
2,240  pounds. 

After  encountering  many  unexpected  difficulties,  due  to  ad  verse  wi 
and  a  sudden  rise  in  the  cost  of  stone  and  freighting  same,  the  contoM 
felt  compelled  to  abandon  the  work. 

Proposals  were  again  invited,  April  30,  1881,  for  this  work, 
the  appropriation  of  March  3, 1881 ,  in  resjionse  to  which  three  bids  i 
received,  of  which  the  lowest  was,  on  an  average,  about  $1.48  per  t0 
2,240  pounds.   This  was  deemed  unreasonably  hi^  and  was  not  accep  ^^^^^ 

Proposals  were  again  invited,  June  3,  for  65,000  tons  of  mbble-st  -^^  J 
under  the  joint  appropriation  of  June  14, 1880,  and  March  3, 1881,  ugi 
gating  (as  above)  $90,000,  in  response  to  which  six  bids  were  reori 
and  opened  on  the  21st  of  June  (see  abstract  herewith),  of  which 
lowest  was  that  of  Mr.  Edward  P.  Shaw,  of  Newburyport,  Mass.,  at$: 
per  ton  of  2,240  pounds;  at  which  price  a  contract  has  oeen  made  n 
him  for  60,000  tons,  more  or  less,  furnished  and  placed  in  the  work, 
delivery  of  the  stone  to  be  commenced  on  or  before  the  16th  of  J\ 
and  completed  in  1882. 

Newbnryport  Harbor  lies  In  the  collection  district  of  Newbnryport,  Mass.,  of  w; 
Newbnryport  is  the  port  of  entry. 
The  nearest  light  honse  is  on  Plum  Island  at  the  entrance  to  tile  harbor. 
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The  following  information  in  regard  to  the  revenne  and  commerce  of 
the  port  of  Newburyport,  Mass.,  for  the  year  ending  December  31, 1880, 
has  been  furnished  by  the  United  States  deputy  collector  of  customs  at 
that  port,  to  wit: 

Amount  of  revenae  collected $2,472  46 

Value  of  imports 10,940  92 

Value  of  exports 2,725  00 

Arrivals,  foreign number..  29 

Departures,  forei^   **  35 

Arrivals,  domestic " 429 

Departures,  domestic "  ....  405 

Vessels  built,  7  ;* tonnage,  358.44. 

The  following  named  papers  are  hereto  appended,  to  wit : 

Drawing  showing  plan  and  location  of  the  projected  jetties. 
Three  abstracts  of  proposals. 
Abstract  of  contracts  made. 

Money  statement. 

July  1,  1880,  amount  available $50,000,000 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000, 000 

$90,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding HabiUties  July  1,  1880 2,585  82 

July  1, 1831,  amount  available 87,414  18 

Amount  (estimated)  reouired  for  completing  existing  project 275, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 


Ab$iraet  of  proposals  received  December  6,  1880,  for  furnishing  rubble-^tone  for  theprojeeied 
jetUf  on  Salisbury  Beachy  on  north  $id!e  of  entrance  to  Newburyport  Harbor ^  Massachu' 


5i 


Bidden. 


Residence. 


50,000  tons,  more  or  lets,  gran' 
ite  qnany  groat. 


Frederic  A.  Ingeraon 
Inao  A.  Sylvester . . . 
Joseph H. White  .... 
Chsilee  H.  Br»gdon . . 


Btaverhffl,  Mass.. 
Kewton*  Mass . . . 
Hyde  Park,  Mass 
BiddefordyMe... 


$0.88  per  ton  of  2,240  pounds. 
$1.22«per  ton  of  2,240 pounds. 
$1.33  per  ton  of  2,240  pounds. 
$2.88  per  ton  of  2,240  pounds. 


Aheiraet  of  proposals  received  May  17, 1881, /or  fvmiehing  rubble-^one  for  the  printed 
jetty  on  /Alisbury  Beach,  on  the  north  side  of  entrance  to  Newburyport  Harbor,  Massa- 
ekusetts. 


&i 

Bidders. 

40,000  tons  granite  quarry  grout. 

^^ 

Main  work,  85,000  tons,  more 
or  less. 

Shore  extension.  5,000  tons, 
more  or  less. 

1 

3 

Charles  H.  Bragdon. 
IMMM)  A.8Tlveaer*. 
Charles  W.  Parker. . 

Biddeford,Me.. 
K6wton,Mass.. 
Kockport,Mass. 

$1.38  per  ton  of  2,240  pounds . 
$1.66per  ton  of  2,240 pounds. 
$1.65per  ton  of  2,240 pounds. 

$2.10peT  ton  of  2,240ponnds. 
$1.60pertonof2,240  pounds. 
$2.50pertonof2,240pounds. 

*  win  furnish  80,000  tons  for  $1.52  per  ton. 
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Abatraci  of  proposals  received  June  21,  1881,  for  fymishing  ruhble-^tone  for  the  prcieetsi 
jetty  on  Salisbury  Beachj  on  the  north  side  of  entrance  to  Newburyport  Harbor^  Mtrntt- 
chusetts. 


li' 


Bidders. 


1     Edwaid  P.  Shaw . 


Charles  H.  Edwards  . . . 

James  M.  Andrews-  — 

Isaac  A.  Sylvester 

Charles  W.  Parker 

Joseph  H.  White  &,  Co. 


Residence. 


Newburyport, 


About  65,000  tons  rub- 
ble-stone. 


$1.32  per  ton  of  2,240 
pounds. 


$1.39i  per  ton  of  2,240 
pounds. 

[.17i  per  ton  of  2.240 
pounds. 

"  2,240 

240 


Newton,  Mass I  $1.57|  per  ton  of  2,240 

pounds.  j 

Kockport,  Mass $1.62  per  ton  of  2,240  ' 

I     pounds.  ! 

$1.74  per  ton  of  2,240 


Quincy, 


Biddeford,  Me  . 


{I  $2.05  per  ton  of  2, 
i      pounds. 
I  $1.88  per  ton  of  2, 
pounds. 


Bemarks. 


Boston,  Mass  . 


{ 


pounds. 
$1.69  per  ton  of  2,240 
pounds. 


Stone  from  quarries  M 
Kockport  and  "Pi- 
per's Quarrv*'  at 
Mewburyport,  Mtw. 

Granite  quarry  gnwi 

10,000tons,more  orlesis 
of  rirer  stone  (small) . 
For  shore  exteosioa. 

For  main  work. 

Granite  quarry  grout 

Granite  quarry  jEroai 

Granite  quarry  gnmi 

55,000     tons     granite 

Juarry    gnrat    aal 
6,000    tons   river 
stone. 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  Newburyport  Harbor ^  Massachusetts, 


Date  of 
contract 

Contractors. 

Nature  of  work. 

Price. 

1880. 
Dec.  24 

Frederic  A.  Ingerson, 

Furnishing  and  deUTerine  60,000  tons, 
more  or  ten,  of  quarry  stone,  known 

83  cents  per  ton  of  2,244 

HaTerhill,Mas8. 

pounds. 

1881. 

as  granite  erout,  for  the  prqjected 
Jet&  on  SaBsbnry  Beach. 
Fumishingand  delivering  60,000  tons, 
more  or  leas,  of  granite  grout  fhnn 
auarriee  at  Roolqmrt,  Mms..  or  else 
from  the  "upper  quarry"  on  Mer- 
rimac  Biver,  known  as  the  "Piper 

June  28 

EdwardP.  Shaw,  New. 

$1.32  per  ton  of  2,240  pounds. 

buryport,  Mass. 

Quarry,"  for  the  main  work  and 
shore  protection  of  the  projected 

jetty  on  Salisbury  Beach. 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  October  26, 1880. 
Sir:  I  beg  leave  to  submit  herewith  a  project  received  from  Col* 
George  Thom,  Corps  of  Engineers,  for  the  application  of  the  appropria- 
tion of  $50,000  by  act  of  June  14, 18«0,  for  improving  harbor  at  New- 
buryport, Mass.,  and  also  a  report  of  October  4, 1880,  from  the  Board  o^ 
Engineers  for  Fortilications  and  for  River  and  Harbor  Improvemente,  to 
which  this  project  was  referred  for  consideration. 

The  object  is  to  deepen  the  bar  channel  at  the  entrance  to  the  same 
depth  as  can  now  be  carried  from  the  bar  to  Newburyport. 

Colonel  Thom  submits  two  projects,  one  of  parallel  jetties  of  rubble- 
stone  extending  to  deep  water  over  the  bar,  to  cost  about  $390^000j  an- 
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Other  of  convergiog  jetties,  also  of  rubble-stone,  costing  about  $240,000, 
and  gives  their  location  on  the  accompanying  maps.  He  recommends 
converging  jetties  as,  in  his  opinion,  more  efficacious  and  as  less  costly. 
The  Bc^rd  also  advises  converging  jetties,  but  is  of  opinion  that  in 
order  to  secure  at  all  times,  especially  during  storms,  the  navigable  low- 
water  depth  of  13^  feet,  an  actual  depth  of  17  feet  will  be  needed,  and 
therefore,  that  the  jetties  should  be  further  advanced  into-.deep  water 
than  proposed  by  Colonel  Thorn,  but  leaves  their  precise  location  to  the 
judgment  of  the  local  engineer.  This  modification  would,  however, 
increase  the  cost  $240,000  to  about  $300,000. 

Colonel  Thom  further  suggests  that  the  first  work  to  be  undertaken 
ghoold  be  the  protection  from  abrasion  of  the  extremities  of  Salisbury 
Point  and  Plum  Island,  which  form  the  entrance  to  the  harbor,  the  cost 
of  which  he  estimates  at  $30,000. 

The  Board,  on  the  other  hand,  recommends  the  application  of  the 
appropriation  at  once  to  the  commencement  of  the  north  jetty,  for  the 
reason  that  although  there  is  little  doubt  these  i>oints  will  eventually  re- 
quire protection,  it  may  perhaps  not  be  judicious  to  use  for  that  purpose 
the  greater  part  of  the  appropriation  now  available;  since  their  imme- 
diate protection  does  not  appear  imperative,  and  the  commencement  of 
the  north  jetty  will  not  probably  change  essentially  the  conditions  ex- 
inting  at  the  outlet.  At  the  same  time  a  portion  of  the  funds  should  be 
reserved  for  any  contingent  work  that  the  result  of  the  winter  storms 
may  indicate  as  required  to  insure  their  protection. 

I  beg  leave,  therefore,  to  recommend  that  the  system  of  converging  jet- 
ties be  adopted  for  this  improvement,  and  thatOolonel  Thom  beinatructed 
to  commence  with  the  north  jetty  and  be  governed  in  the  location  and 
prosecution  of  the  work  by  the  recommendations  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

H.  6.  Weight, 

CMef  of  Engineers  J 

Brig,  and  Bvt.  Maj.  Oen. 

Hon.  Alexander  Bamsey, 

Secretary  of  War. 

[First  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  ai)proved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 
War  Department,  Chief  Clerk. 

October  28,  1880. 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &c.. 

New  Yoric,  October  4,  1880. 
General  :  The  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor.  Improvements  to  whom  was  referred  by  department  letter 
of  September  21,  188i),  the  project  of  General  George  Thom,  for  the  ap- 
plication of  the  appropriation  of  $50,000,  ihade  by  the  river  and  harbor 
^  of  Jane  14, 1880,  for  improving  the  harbor  of  Newbiiryport,  Mass., 
iiave  the  honor  to  submit  the  following  report: 
The  Merrimac  River  empties  into  the  Atlantic  about  midway  between 


J 


506         REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Gape  Ann  and  Portsmouth  Harbor,  in  a  direction  nearly  east  Acroea 
its  outlet  is  a  sand-bar  formed  by  the  rolling  in  of  the  coa«t  sands  by 
the  ocean  waves.  With  the  winds  Irom  the  north  around  to  east  the 
movement  of  the  sands  is  southward  along  the  shore,  while  south  to 
east  winds  produce  a  northern  movement.  These  contrary  movements 
would  soon  fill  the  outlet  and  join  Plum  Island  with  Salisbury  Beach, 
forming  a  continuous  coast  line,  were  it  not  for  the  scouring  power  of 
the  outflowing  water  of  the  river,  increased  by  the  tidal  supply  due  to 
a  large  interior  basin  and  a  mean  rise  and  fall  of  nearly  8  feet  This 
constant  action,  on  the  one  hand  to  form  a  continuous  coast  line,  and 
oil  the  other  to  extend  the  deep  water  of  the  outlet  into  the  ocean,  leaves 
as  a  resultant  of  their  contrawise  effects  a  bar  outside  of  the  month  of 
the  river,  the  deepest  water  across  which  varies  somewhat  in  position  at 
different  seasons  of  the  year,  and  slightly  in  depths  with  changes  iu  the 
relative  power  of  the  opposing  forces. 

On  the  bar  at  mean  low-water  there  is  a  depth  of  about  7  feet,  while 
at  the  outlet  the  mid-channel  carries  30  feet  of  water  for  a  length  of 
1,300  feet,  the  12-foot  curve  extending  2,600  feet  into  the  sea  beyond 
Salisbury  Point.  The  distance  across  the  bar  upon  which  the  water  is 
shoaler  than  in  the  river  channel  above  (13^  feet)  is  altout  3,000  feet. 
The  project  before  the  Board  is  to  deepen  this  bar  channel  so  that  as 
large-draught  vessels  may  enter  the  river  as  can  reach  Ne  wburyport.  The 
great  deptb  (exceeding  30  feet)  of  the  outlet,  which  is  1,000  feet  wide, 
and  the  extension  of  the  12-foot  curve  seaward  indicate  the  powerful 
tidal  scour  there,  and  that  the  living  force  of  the  outflowing  carr^it  Id 
spite  of  its  partial  dispersion  is  suf&cient  to  extend  this  scouring^  eSect 
far  beyond  the  contracted  water-way.  Hence,  to  obtain  13^  feet  depth 
at  mean  low- water  across  the  bar,  it  will  not  be  necessary  to  confine  the 
current  between  jetties  extended  to  that  depth.  This  point  is  folly  set 
forth  by  General  Thom  in  his  explanation  of  his  two  projects  for  deep- 
ening the  entrance  to  the  Merrimac  now  before  us  for  consideration  and 
report  thereon.  His  first  project  (see  his  report  with  accompanying  plans 
A  and  B),  proposes  the  prolongation  of  the  narrow  outlet  between  Salis- 
bury and  Plum  Island  points  by  parallel  jetties  1,000  feet  apart,  to  ex- 
tend seaward  beyond  those  points  firom  2,500  to  3,000  feet  or  to  such  dis- 
tance as  shall  be  found  effective  in  opening  a  13i-foot  channel  acro8s 
the  bar. 

General  Thom,  as  his  second  method  of  eflfeeting  the  same  end,  pro- 
poses the  use  of  converging  jetties  (shown  on  plans  A  and  G),  and  fur- 
ther recommends  the  latter  for  adoption  in  preference  to  the  former. 
As  the  bar  at  the  mouth  of  the  Merrimac  does  not  extend  far  from  the 
shore,  is  not  formed  by  deposit  of  river  sediment,  and  needs  for  tiie  par- 
poses  of  navigation  only  about  one-half  of  the  present  depth  at  the  outlet, 
converging  jetties  will  as  eifectively  secure  the  end  desired  as  parallel 
ones.  Further,  as  tending  to  lessen  the  effect  of  waves  rolling  in  during 
storms  by  giving  room  for  their  lateral  dispersion,  and  faciUtatin^  the 
ingress  and  exit  of  sailing  vessels,  and  as  being  much  the  less  costly 
construction,  they  are  preferable.  This  Board,  therefore,  recommends 
their  application  at  this  locality,  with  the  following  remarks  and  sug- 
gestions: 

It  is  understood  that  13}  feet  is  the  greatest  dranght  that  can  be  car- 
ried up  the  river  to  Newburyi)prt  at  mean  low- water.  It  is  therefore  desir- 
able that  the  same  draught  vessels  should  be  able  to  enter  the  Merrimac 
at  the  same  stage  of  the  tide.  But,  unless  the  wind  has  been  blowing 
off  shore  for  a  sufftciently  long  penod  to  break  down  the  ocean  swells 
had  during  all  inshore  winds,  and  especially  during  storms,  the  waves 
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in  the  bar  channel  beyond  the  jetty  ends,  and  even  within  them,  will  not 
permit  vessels  to  enter  drawing  the  channel  depth.  It  will  doabtless 
require  a  mean  low-tide  depth  of  17  feet  to  secure  that  end,  and  advance- 
ment of  the  jetties  as  indicated  on  plan  A  by  pencil  lines  P  O'  and  M  W^ 
with  the  parallel  extensions  O'  S  and  N  W.  But  such  changes  will  in- 
crease the  estimate  to  about  $400,000. 

We  present  this  view  of  the  case  to  show  how  largely  the  cost  of  con- 
struction is  affected  by  a  small  additional  depth  to  the  channel,  due 
principally  to  the  fact  that  the  extensions  required  must  be  built  in  deep 
water.  It  seems  firom  an  examination  of  plan  A  (see  comparison  of  lines 
X  Y  and  X'  Y',  in  pencil)  that  the  jetties  P  O  and  M  N  of  General  Thorn's 
plui  will  not  secure  a  constant  deptti  of  channel  of  13^  feet,  reaching 
entirely  across  the  bar.  Whether  to  effect  that  purpose  the  extensions 
O  C  fuid  N  N',  suggested  by  him  as  a  possibility,  be  added  to  the  con- 
ver^ng  jetties  P  O  and  M  N,  or  these  latter  be  advanced  as  indicated 
by  hues  P  O  and  M  N.  the  estimate  should  be  increased  to  about  $300,000» 
It  is  quite  possible  tnat  a  position  intermediate  between  the  two  for  the 
northern  and  southern  jetties,  with  shorter  parallel  extensions,  may  be 
preferable  to  those  marked  on  the  plan.  The  exact  location,  however, 
may  well  be  lefb  to  the  engineer  officer  in  charge  of  this  improvement. 
Tbiare  can  be  little  doubt  that  the  north  end  of  Plum  Island  and  Salis- 
bury Point,  notably  the  farmer,  against  which  ebb-tide  impinges  at  a 
large  angle,  will  require  protection.  Whether  or  not  it  will  be  judicious 
to  commence  operations,  using  the  greater  part  of  the  appropriation 
BOW  available  at  those  points,  this  Board  has  not  the  data  to  decide. 
If  the  local  engineer,  Anom  his  observations  or  his  knowledge  of  the  past 
elianges  in  the  abrasion  of  those  shores,  is  satisfied  that  their  \mmediate 
protection  is  requisite  to  preserve  them  from  serious  injury,  there  would 
veem  to  be  no  other  course  to  be  pursued;  but  the  fact  of  commencing 
the  north  jetty  will  not  probably  change  essentially  existing  conditions 
al  the  outlet.  At  any  rate,  if  the  north  jetty  is  first  commenced  as  rec- 
ommended, a  p<Mrtion  of  the  fhnds  should  be  reserved  for  any  contingent 
work  tiiat  the  result  of  the  winter  storms  may  indicate  to  secure  Salis- 
bury and  Plum  Island  points. 

Bespectfhlly  submitted. 

Z.  B.  TOWBB, 

Colonel  of  EngiMen^  Bvt.  Maj.  Om. 

John  Nbwton, 
OoUmd  of  EngineerSj  Bvt  M&j.  0en. 
Henby  L.  Abbot, 
Lieut.  Col  of  JBngineerSj  Bvt.  Brig.  Gen. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers  J  U.  8.  A. 


pboject  op  ool.  geobos  thom,  oobps  op  bnoinebbs. 

United  States  Enoineeb  Oppice, 

PoriUmd,  Me.y  September  16, 1880. 
Obnebal  :  I  have  the  honor  to  report  the  completion  of  the  survey 
«r  the  entrance  to  the  harbor  of  Newburyport,  liEass.,  made  with  a  view 
to  its  improvement  by  means  of  jetties  and  otherwise ;  by  which  sur* 
T^  all  the  information  deemed  necessary  has  been  obtained  in  regard 
to  tbe  depths,  the  currents,  and  the  character  of  the  material  of  the 
^  outer  bar"  as  shown  on  tlie  aocompuiying  drawing  marked  A. 
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On  comparing  this  drawing  with  surveys  of  the  same  locality  made 
by  the  United  States  Coast  Survey  in  1851  and  1878,  as  well  as  with  one 
made  by  the  United  States  Government  in  1827,  it  will  be  seen  that  great 
changes  have  taken  place  in  the  location  and  extent  qf  the  extremities 
of  Plum  Island  and  Salisbury  Beach,  and  that  the  main  channel  over 
the  ^^outer  bar'''has  been  moving  continually  to  the  northward;  that  in 
1851  this  channel  had  a  direction,  outward,  of  16  degrees  south  of  east; 
in  1878,  a  direction  due  east ;  and  in  1880,  12  degrees  north  of  east ; 
also,  that  in  1851  this  channel  had  a  least  depth  of  6  feet ;  in  1878  of  7 
feet ; .  and  in  1880  of  7^  feet,  at  mean  low- water ;  the  mean  rise  and  fall 
of  the  tides  being  7^  feet. 

This  comparison  also  shows  that  in  those  years  the  12  and  18>foot 
curves  of  this  channel  at  the  outer  edge  of  the  bar  (where  it  falls  abruptly 
into  deep  water)  have  occupied  almost  identically  the  same  positions,  at 
a  distance  of  about  1  mile  from  the  present  harbor  entrance  at  Salisbury 
Point 

Current  observations  made  every  16  minutes  for  12  consecutive  hours 
in  mid-channel  at  the  mouth  of  the  river  (or  harbor),  between  Salisbniy 
Point  and  Plum  Island  show  that  the  maximum  velocity,  at  mid-d^^ 
is  about  3  miles  an  hour  on  the  average  ebb-tide.  Observations  made 
outside  of  the  bar,  also  every  5  minutes  for  12  consecutive  hours,  at  a 
depth  of  15  feet,  show  a  littoral  current  varying  fbom  0.2  to  0.66  mile  per 
hour,  moving  northward  on  the  flood-tide^  and  fW>m  0.06  to  0.5  mile  per 
hour  moving  northward  and  eastward,  on  the  ebb-tide :  and  it  is  proba- 
bly chiefly  owing  to  this  prevailing  north wfurd  current  tnat  the  bar  chan- 
nel has  been  moving  continually  northward,  fipom  year  to  year.  On  ex- 
amining the  chart  of  this  coast,  it  is  seen  that  the  winds  from  the  north- 
ward and  eastward  have  a  more  extended  and  unbroken  sweep  along  the 
coast  towards  the  entrance  of  Newburyport  Harbor  than  those  from  the 
southward,  limited  as  the  latter  are  by  the  projecting  coast  at  Gape  Ann, 
about  11  miles  distant.  It  is  therefore  not  improl^ble  that  the  littoral 
currents,  under  the  influence  of  violent  northerly  storms,  may  have  (A 
times  a  southward  direction  and  thereby  move  the  bar-channel  in  that 
direction. 

Borings^  68  in  number,  have  been  made  in  and  near  the  present  bar- 
channel  of  which  12  were  made  in  mid-channel,  varying  in  depths  from 
12  to  18  feet  at  mean  low-water.  These  borings  show  that  the  ''outer 
bar"  consists  of  soft,  loose  sand  overlying  coarse  and  hard  sand  9aA  fin^ 
gravel — a  material  which  would  easily  be  scouredby  the  ebb-tide  current 
at  the  outlet  of  the  harbor  (if  extended  outwards  by  jetties),  and  after- 
wards carried  northward  by  the  littoral  current. 

In  order  to  prevent  the  continual  changes  in  the  bar-channel,  and  to 
make  its  location  x)ermanent,  as  well  as  to  give  greater  depth  (to  wit, 
not  less  than  13^  feet  at  mean  low-water,  or  21  feet  at  mean  high- water), 
it  is  proposed  to  build  two  rubble-stone  jetties  out  from  Salisbury  Beach 
and  Plum  Island — two  being  proposed  for  the  following  reasons,  to  wit: 
flrst,  to  prevent  the  movement  of  the  littoral  sands  into  the  channel, 
either  northward  or  southward,  as  the  current  or  winds  might  prevail ; 
second,  to  confine  and  thereby  increase  the  scouring  effect  of  the  ebb- 
tide ;  and  third,  to  afford  a  safe  harbor  after  entering  the  head  of  the 
jetties.  For  this  purpose,  two  projects  are  herein  submitted  for  the  con- 
sideration of  the  department,  as  shown  by  the  accompanying*  sketches 
marked  B  and  0,  when  superimposed  upon  the  map  A. 

The  flrst  project  consists  (see  drawings  A  and  B)  in  building  the  jet- 
ties out  from  the  extremities  (K)  of  Plum  Island  and  (F)  of  Salisbury 
Point,  due  east  to  the  iK>ints  respectively  marked  L  and  G,  distant 
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1,000  feet  apart,  the  present  width  of  the  outlet  of  the  harbor.  The 
distance  to  which  it  might  become  necessary,  ultimately,  to  extend 
them  could  be  definitely  determined  by  their  effective  operation  in  the 
course  of  their  construction.  On  referring  to  the  accompanying  map 
A,  it  is  seen  that  the  channel  has  the  desir^  depth  of  13^  fe^t  at  mean 
low- water,  or  2L  feet  at  mean  high-water,  for  a  distance  of  2,300  feet 
eastward  of  reference  line  III-IV  at  the  outlet  of  the  harbor ;  and  thence 
to  the  same  depth  of  water  over  the  bar  is  an  additional  distance  of 
3,000  feet,  the  barchannel  having  in  its  shoalest  part  only  7^  feet  of 
water  at  mean  low-water,  or  15  feet  at  mean  high-water.  On  the  sup- 
position that  the  scouring  action  of  the  ebb-tide  will  continue  to  deepen 
the  channel  out  beyond  the  heads  of  the  jetties  for  at  least  the  same 
distance  and  depth  that  it  now  does  beyond  Salisbury  Point  (to  wit, 
2,300  feet)  it  will  probably  be  found  sufficient  to  extend  the  two  jetties 
outward  for  a  distance  not  exceeding  3,000  feet  from  the  reference  line 
ni-lV  for  making  and  maintaining  a  channel  over  the  bar  of  the  pro- 
jected depth,  viz,  21  feet  at  mean  high- water. 

Exposed  as  these  jetties  would  be  to  violent  easterly  storms,  it  is 
proposed  to  build  them  of  rubble-stone,  with  a  cross-section  of  not  less 
than  the  following  dimensions,  viz:  the  northern  jetty  to  have  a  width 
of  15  feet  on  top  (the  top  to  be  not  less  than  2  feet  above  extreme  high- 
water,  or  12  feet  above  mean  low- water)  with  an  exterior  (northern) 
slope  of  1  foot  rise  to  2  feet  base ;  and  its  interior  slope,  where  least 
exposed,  to  be  45^,  and  at  its  outer  end  where  exposed  to  southeasterly 
storms  to  be  1:2. 

Owing  to  the  cropping  out  of  the  ledges  known  as  Badger's  Bocks 
inside  of  Salisbury  Point,  it  is  proposed  to  extend  the  northern  jetty 
around  Salisbury  Point  to  the  westward  as  far  as  the  point  marked  E 
so  as  to  cover  those  rocks  now  dangerous  to  navigation,  and  give  a  more 
positive  direction  and  action  to  the  ebb-current  where  it  is  now  split 
up  and  weakened  in  passing  through  those  rocks,  as  well  as  to  preserve 
Salisbury  Point  from  abrasion. 

In  the  construction  of  the  southern  jetty  it  is  proposed  to  connect  its 
outer  end  with  the  shore  of  Plum  Island  by  a  wing  (see  sketch  B),  in 
order  to  prevent  the  destructive  effect  of  storms  by  their  concentrated 
force  in  the  i>ocket  between  the  jetty  and  the  shifting  shore  of  Plum 
Island,  the  dimensions  of  the  wing  (L  M)  to  be  the  same  as  those  of  the 
northern  jetty,  on  account  of  its  greatly  exposed  position.  As  this  wing 
will,  in  a  great  measure,  break  the  force  of  the  sea  upon  the  southern 
jetty,  it  is  proposed  to  build  the  latter  only  up  to  mean  high- water  with 
a  width  of  5  feet  on  top  and  with  inner  and  outer  slopes  of  45<^,  except 
at  the  outer  end,  where  exposed  to  northeast  gales,  it  should  have  its 
inner  (northern)  slope  1:2.  It  is  also  proi>osed  to  extend  the  western 
end  of  the  southern  jetty  as  far  as  the  point  marked  H,  for  the  protection 
and  preservation  of  the  shore,  as  well  as  to  give  a  more  fixed  direction 
to  the  tidal  currents. 

The  second  project  consists  in  building  two  jetties  out  from  point  P 
on  Salisbury  Beach,  and  point  M  on  Plum  Island  to  the  points  marked 
O  and  N  respectively,  as  sho¥m  on  the  accompanying  drawings  A  and 
C,  the  jetties  to  have  a  cross-section  of  15  feet  in  width  on  top  (the  top 
to  be  12  feet  above  mean  low- water),  with  outer  slopes  of  1:2  and  inner 
slopes  of  450. 

In  connection  with  these  jetties  it  is  proposed  to  build  at  the  extremi- 
ties of  Salisbury  Point  and  Plum  Island,  works  like  those  described  in 
the  first  project,  for  protecting  the  shores  and  giving  a  fixed  and  proper 
direction  to  the  tidal  currents.    In  this  (second)  project  it  is  also  pro- 
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posed  to  locate  the  heads  of  the  jetties  further  to  the  eastward  than  in 
the  first  project,  in  order  to  compensate  for  the  less  direct  and  concen- 
trated action  of  the  tide.  Should  it  be  found  necessary  to  extend  and 
increaae  this  tidal  action,  which  is  not  probable,  the  two  jetties  could 
be  extended  eastward  in  parallel  directions. 

The  estimated  cost  of  each  of  the  above-described  projects  is  as  fol- 
lows, to  wit : 

FIRST  PROJECT  (PARALLEL  JETTIES). 

Cnbieyds. 

North,  jetty :  Cubic  contents,  less  20  per  cent,  for  void  space 125, 000 

8oath  jetty :  Cubic  contents,  less  20  per  cent,  for  void  space 70,000 

Total - 195,000 

Or  390,000  gross  tons. 

The  estimated  cost  of  which,  at  90  cents  per  ton  is (351,000 

Adding  for  engineering  expenses,  and  all  other  contingencies,  say 39, 000 

Total 390,000 

SECOND  PROJECT  (COXYEROUfO  JETTIES). 

Cubic  ydt. 

North  jetty,  including  shore  protection  on  southern  extremity  of  Salisbury 
Point:  Cubic  contents,  less  20  per  cent,  for  void  spaces • 82,200 

South  jetty,  including  shore  protection  on  the  northern  extremity  of  Plum 
I^nd:  Cubic  contents,  less  20  per  cent,  for  void  spaces 38,560 

Total 120,750 

Or  241,500  gross  tons. 

The  estimated  cost  of  which,  at  90  cents  per  ton  is $217,350 

Adding  for  engineering  expenses,  and  all  other  contingencies,  say 22, 680 

Total 240,000 

In  the  above  estimates,  allowance  has  been  made  for  the  settKng  ef 
the  rubble-stone  4  feet  into  the  soft  sand,  wherever  it  reftts  apoB  it 
The  great  facilities  offered  by  the  extensive  granite  qnarries  along  the 
coast  of  GsH[>e  Ann,  have  also  been  consider^  in  the  estimated  coti  of 
the  stone. 

Of  the  two  projects  now  submitted  that  of  the  converging  jetties  is 
recommended  for  adoption,  for  the  following  reasons,  to  wit: 

1.  For  being  less  costly  ($150,000  less) ; 

2.  In  affording  a  more  enectual  protection  to  the  extremities  of  Plnii 
Island  and  Salisbury  Point,  by  obviating  the  dangerous  pockets  of  the 
first  project;  and 

3.  In  affording  a  safe  harbor  to  vessels  on  entering  the  heads  of  the 
jetties,  and  enabling  sailing  vessels  to  beat  up  into  the  main  harbor  with- 
out danger  of  running  upon  the  jetties,  to  which  they  would  be  liable  in 
the  parallel  system. 

In  the  construction  of  the  proposed  jetties  it  is  respectfully  recommended 
that  the  first  taken  in  hand  should  be  the  completion  of  the  shore  protee- 
tion  at  the  extremities  of  Salisbury  Point  and  Plum  Island,  the  cost  of 
which  is  estimated  at  about  $30,000. 

It  is  also  recommended  that  the  northern  jetty  should  be  built  next 
in  order,  from  its  shore  end  outward,  so  as  to  protect  the  northern  part 
of  Plum  Island  firom  northeast  storms,  by  which  it  would  be  much 
endangered — ^loose  and  shifting  as  its  sands  are— in  the  pocket  whidi 
would  there  be  formed  if  the  southern  jetty  should  be  built  first 

In  building  the  northern  jetty  first  the  same  objection  would  not  arise 
in  making  a  i>ocket  there,  as  the  shore  and  land  of  Salisbury  Beach  is 
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ofamaoh  more  permanent  and  unchanging  character,  and  much  lesd 
liable  to  injury  from  southeast  storms,  than  at  Plum  Island. 
Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Col(ynel  of  Engineers^ 
Bvt.  Brig.  Gen,,  U.  8.  A. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  TJ.  8.  A. 


A  17. 
IMPBOVEMENT  OF  MERBIMAC  RIVER,  MASSACHUSETTS. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1870,  and  modified  in  1874,  the  object  being  to  afford  a  channel  of 
BAvigable  width,  and  a  depth  of  not  less  than  9  feet  at  mean  low- water 
(or  aboot  16^  feet  at  mean  high-water)  from  its  mouth,  at  the  outlet  of 
Newburyport  Harbor,  up  to  Deer  Island  Bridge,  a  distance  of  about  5 
miles,  and  thence  up  to  Haverhill  Bridge  (an  s^aitional  distance  of  12^ 
miles)  a  depth  of  12  feet  at  ordinary  ^i^l- water,  the  rise  and  fall  of  tides 
varying  from  7  J  to  4  feet ;  and  thence  up  to  the  head  of  the  ^<  Upper  Falls  " 
(an  additional  distance  of  4  miles)  a  depth  of  not  less  than  4^  feet  in 
the  ordinary  stages  of  the  river  with  the  mill-water  at  Lawrence  running, 
the  rise  and  fall  of  the  tide  varying  from  4  feet  at  Haverhill  to  0  at  the 
foot  of  the  "  Upper  FaUs.^ 

The  natural  channel  of  this  river  was  very  narrow  and  crooked  in 
several  places  and  much  obstructed  by  sunken  ledges,  bowlders,  and 
Aboals;  and  especially  at  ^'The  Falls,"  portions  of  which  were  covered 
with  bowlders  and  ledges  more  or  less  bare,  and  impassable  for  any 
vessels  or  scows ;  whilst  in  Newburyport  Harbor  the  channel  was  ob- 
Btnieted  by  numerous  sunken  ledges,  crib^work  piers,  and  wrecks,  seri- 
ously endangering  navigation. 

Previous  to  July  1, 1880,  the  work  done  for  the  improvement  of  this 
river  consisted  in  opening  the  channel  above  Haverhill  and  through 
''The  Falls''  to  the  project^  width  and  depth,  in  places  where  absolutely 
necessary  to  make  its  navigation  practicable ;  also,  in  dredging  at  Haver- 
IviU,  between  the  bridges,  and  at  Silsby's  Island  Shoals,  as  well  as  at 
Ciutier'6  Shoal  fabout  4  miles  below  Haverhill),  and  at  Bocks  Bridge 
(6}  miles  below  Haverhill),  including  the  removal  of  a  large  number  of 
dangerous  sunken  rocks  at  and  near  Bocks  Bridge  and  the  head  of 
Silsby's  Island^  also,  in  Newburyport  Harbor,  in  the  partial  removal  of 
Gangway  Bock  and  North  Bocks,  and  in  the  removal  of  a  sunken  wreck. 

For  these  improvements,  the  following  appropriations  have  been  made 
by  Congress,  to  wit: 

By  Mt«  from  July  11, 1870,  to  June  18,  1878,  inclaaive $132, 000  00 

Byriverandharboraotof  March  3, 1879 5,000  OQ 

By  river  and  harbor  act  of  June  14, 1880 12,000  00 

By  river  and  harbor  act  of  March  3,  1881 9,000  09 

Total * 158  000  00 

Of  the  above  appropriations  there  was  available  on  the  Ist  of  July, 
1880,  the  sum  of  $15,442.06,  which  has  all  been  applied  to  the  improve- 
Baent  of  this  river,  as  follows,  to  wit : 

I.  AT  AND  NSAB  ITS  MOUTH  IN  NEWBUSTPOBT  HABBOB. 

Under  a  contract  made  with  Mr.  James  Andrews,  of  Biddeford,  Me., 
the  only  bidder  for  completing  the  removal  (commenced  in  1870)  of 
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GaDgway  Bock^  at  $30  per  cabic  yard,  measured  in  situ.  tMs  work  was 
completed  by  him  between  the  11th  of  September  and  tne  8th  of  Octo- 
ber, 1880,  whereby  the  rock  was  broken  up  an%»  removed  to  a  depth 
of  9  feet  below  the  plane  of  mean  low- water,  or  16.7  feet  at  mean  high- 
water,  requiring  the  removal  of  22J  cubic  yards  of  ledge  above  that 
plane. 

A  submarine  party,  with  a  sloop  provided  with  suitable  steam-drills 
and  hoisting  apparatus,  was  also  employed  by  the  day  in  the  removal 
of  the  following  obstructions  in  New  bury  port  Harbor,  to  wit: 

First.  Six  sunken  piers  and  one  sunken  scow  lying  directly  across 
the  main  channel  one-half  a  mile  above  its  mouth  at  Salisbury  Point 
These  piers  had  about  5  feet  of  water  over  them  at  mean  low-water,  and 
were  built  of  crib- work,  and  ballasted  with  stone ;  and  it  is  said  they 
were  placed  there  in  1812  and  previous  thereto,  in  order  to  prevent  the 
entrance  of  hostile  vessels  into  the  harbor.  By  means  of  the  submarine 
parties,  two  of  these  piers  and  one  scow  were  discovered  during  these 
operations.  These  piers  and  scow  were  all  broken  up,  and  removed  to 
a  depth  of  not  less  than  9  feet  at  mean  low-water. 

Second.  The  wreck  of  the  schooner  Greyhound,  sunk  in  November, 
1879,  was  broken  up  and  removed  from  the  main  channel  at  the  en- 
trance of  the  harbor. 

Third.  A  large  sunken  rock  (ledge)  lying  in  mid-channel  between  the 
north  and  south  piers  was  broken  up  and  removed  to  a  depth  of  12  feet 
at  mean  low-water,  containing  altogether  about  6^  cubic  yards;  and 
otiier  shoal  points  of  ledge  situated  in  the  main  chamiel  near  North 
Bocks  and  the  mouth  of  the  river  were  in  part  broken  up  and  removed. 
These  submarine  operations  were  carried  on  between  the  28th  of  July 
and  the  11th  of  September,  and  afterwards  between  the  9th  and  3l8t  of 
October,  1880. 

II.  AT  AND  NEAR  "THE  FALLS''  ABOVE  HAVERHILL,  AND  AT  BOOKS 
BRrOOE,  6f  MILES  BELOW  HAVEBHILL. 

Under  a  contract  made  in  1879  with  the  Pentucket  Navigation  Com- 
pany for  the  removal  firom  the  channel  at  the  "Lower  Falls "  of  95} 
cubic  yards  of  sunken  ledge,  at  $30  per  cubic  yard,  measured  tn  ttlv, 
this  channel  has  been  completed  to  its  full  projected  width  and  depU). 
This  work  was  commenced  in  September,  1879,  and  completed  od  tiie 
26th  of  October,  1880. 

For  the  further  improvement  of  the  channel  at  <<The  Falls"  and 
Bocks  Bridge,  a  dredging  machine  and  scows  (specially  adapted  to 
this  work),  with  full  crews  for  the  same,  were  hired  by  the  day  at  $75 
per  working  day  of  ten  hours.  Dredging  operations  were  oommenoed 
at  the  "  Upper  Falls  ^  on  the  30th  of  July,  and  continued  to  the  foot  of 
the  <<  Lower  Falls"  till  the  2d  of  November;  during  which  period  the 
channel  at  the  '^  Upper  Falls  "  was  straightened,  widened,  and  deepened 
where  necessary  for  the  completion  of  the  same.  The  channel  at  the 
"  Lower  Falls"  and  below  was  also  deepened,  widened,  and  straightened, 
and,  with  the  aid  of  a  diving  party,  a  very  large  quantity  of  ledge  and 
bowlders  was  broken  up  and  removed  firom  the  channel  throughout  the 
whole  extent  of  "  The  Falls."  The  unusnally  low  state  of  the  river  this 
season  facilitated  these  operations  to  a  degree  seldom  to  be  experienced, 
and  for  this  reason  they  were  continued  until  stopi>ed  by  a  rise  of  water. 
On  the  10th  of  November  the  dredging-machine  and  diving  party  were 
transferred  to  Bocks  Bridge,  where  they  were  employed  until  the  20th 
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of  November  in  deepening  the  channel  and  in  removing  numerous  large 
bowhlers,  by  which  navigation  had  been  much  endangered  at  that  place. 

By  the  operations  above  described  the  navigation  of  the  river  has  been 
very  much  improved  during  the  past  season.  But  more  work  still  re- 
mains to  l>e  done,  especially  in  the  removal  of  sunken  rocks  at  '•  The 
Falls,"  at  Rocks  Bridge,  and  in  Newburyport  Harbor,  for  effecting  all 
the  improvements  necessary. 

In  the  completion  of  all  the  work  that  remains  to  be  done  for  the 
iaiprovement  of  this  river,  as  now  projected,  from  the  head  of  "  The 
Falls''  above  Haverhill  down  to  its  mouth  at  Plum  Island  Point,  the  cost 
is  estimated  as  follows,  viz : 

1.  Kemoving  sunken  rocks  and  shoals  in  "  The  Falls'*  above  Haverhill $1,500 

S.  Deepening  and  removing  sunken  rocks  from  the  channel  at  Rocks  Bridge  (6f 

miles  below  Haverhill) 2,000 

3.  Completing  the  breaking  up  and  removal  of  North  Rocks  near  the  mouth  of 
the  river  in  Newbury  port  Harbor  to  a  depth  of  9  feet  at  mean  low-water — 150 
cubic  yards,  at  $30  per  cubic  yard 4,500 

4.  Breaking  up  and  removing  the  ledge  known  as  **The  Boilers"  (in  front  of 
the  wharves  near  the  custom  house)  to  a  depth  of  5  feet  at  mean  low-water, 

350  eubic  yards,  at  $25  per  cubic  yard 8, 750 

5.  Breaking  up  and  removing  South  Gangway  Rock  in  Newbury  port  Harbor  to 
a  depth  of  9  feet  at  mean  low-water,  120  cubic  yards,  at  $27  50  per  cubic 
yanl  (as  contracted  for) I 3  300 

6.  Breaking  up  and  removing  South  Badger  Ledge  in  Newburyport  Harbor  to 
a  depth  of  10  feet  at  mean  low-water,  50  chbic  yards,  at  $44  per  cubic  yard 

(as  contracted  for) 2,200 

7.  Breaking  up  and  removing,  to  a  depth  of  9  feet  at  mean  low-water,  North 
Rock  Spur.  13  cubic  yards,  at  $44  per  cubic  yard  (as  contracted  for) 572 

8.  Survey  of  Merrimac  River  from  Lawrence,  Mass.,  to  Manchester,  N.  H.,  called 
for  by  the  river  and  harbor  act  of  March  3,  1881,  and  as  ordered  by  the  de- 
partment .  800 

Auding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
•ay 3,378 

Total 27,000 

Amount  appropriated  by  the  river  and  harbor  act  of  March  3,  1881 9, 000 

Additional  amount  required  for  completing  all  the  work  now  projected  for  the 
iin»»rovement  of  this  river 18,000 

Under  the  appropriation  of  March  3, 1881,  the  following  contracts  have 
been  made  for  completing  the  work  described  in  items  6, 6,  and  7  above, 
to  wit: 

1.  With  Mr.  Geo.  W.  Townsend  of  Boston,  Mass.,  June  17, 1881,  the  lowest' 
of  three  bidders  for  the  breaking  up  and  removal  of  120  cubic  yards,  more 
or  less,  of  South  Gangway  Rock,  in  completion  of  same,  at  ^27  50  per  cnbic 
yard,  measured  tn  «i<tf,  the  same  to  be  completed  on  or  before  the  31st  of 
October,  1881,*  amounting  to $3,300  00 

2.  With  Messrs.  Trumbull  &  Cheney,  of  Boston,  Mass.,  June  20,  1881,  the 
lowest  of  three  bidders  for  the  breaking  up  and  removal  of  South  Badger 
Lctfige  (50  cubic  yards)  and  North  Rock  Spur  (13  cubic  yards),  aggregat- 
ing 63  cnbic  yanls,  more  or  less,  at  $44  per  cnbic  yard,  measured  tn  nitUj 
amounting  to 2, 272  00 

Of  the  balance  of  this  appropriation  there  is  to  be  applied  to  the  survey  of 
the  river  from  Lawrence,  Mass.,~to  Manchester,  N.  H.,  the  sum  of 800  00 

And  to  contingent  expenses  and  work  for  the  partial  improvement  of  the 
river,  as  above  projected,  the  sum  of 2,628  00 

Total 9,000  00 

Merrimac  River,  up  as  far  as  Haverhill,  lies  in  the  collection  district  of  Newburyport, 
Mass. ,  of  which  Newburyi)orr.  is  the  port  of  entry.  The  nearest  light-house  is  on  Plum 
Island,  at  the  mouth  of  the  river. 

'^  Operations  were  commenced  under  this  contract  on  the  30th  of  June,  1881. 
33  E 
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The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  port  of  Newburyport,  Mass.  (at  the  mouth  of  Merrimac  River),  for 
the  year  ending  December  31, 1880,  has  been  furnished  by  the  Cnited 
States  deputy  collector  of  customs  at  that  port,  to  wit : 

Amount  of  revenue  collected $2,472  46 

Value  of  imports 10,i*40  92 

Value  of  exports 2,725  00 

Arrivals,  foreign number. .  29 

Departures,  foreign ; do 35 

Arrivals,  domestic do  —  429 

Departures,  domestic do —  405 

Vessels  built,  7 ;  tonnage,  358.44. 

The  following  papers  are  hereto  appended,  to  wit : 

Three  abstracts  of  proposals. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  1880,  amount  available $15,442  05 

Amount  appropriated  by  act  approved  March  3,  1881 9,000  00 

$24,442  05 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 15,461152 

July  1,  1881,  amount  available 8,^72  53 

Amount  (estimated)  required  for  completion  of  existing  project 18,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     18, 000  00 


Abstract  of  proposals  received  August  17, 1880,  for  removal  of  a  portion  of  Gangway  Rock 
(Newhuryport  Harhor)^  in  Merrimac  Biverj  Massachusetts, 


Number  for 
reference. 

1 

Residence. 

About  25  cubic  yard*. 

1     James  Andrews 

Biddeford,  Mo 

$30   per  cubic   yard, 
measured  in  titu. 

Abstract  of  proposals  received  June  6,  1881,  for  breaking  up  and  removing  South  Gangwtjf 
Rock  {Newburyport  Harbor,)  in  Merrimac  Hirer ,  Massachusetts, 

Number  for 
reference. 

a 

About  120  cabieyardt. 

1  Geo.  W.  Townsend 

2  '  Isaac  Hamilton  and  Gardner  Floyd 

Boston,  Mass 

$27. 50  per  cubic  yard, 
measured  in  titu. 

$37   per  cubic  yard, 
mea«ured  in  tHu. 

$38  per  cubic  yard. 

Portland,  Me 

3     Charles  A.  Trumbull  and  Ethan  R.  C  heney 

Boston,  Mass 
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Ak$iraet  ofpropowU  received  Jum-  6,  1881,  for  removal  of  two  sunken  ledges  (Xewburyport 
Harbor )y  in  Merrimac  River,  Massachusetts, 


ii 


About  63  cubic  yardn,  measared  in  iittu 


Bidden. 


Residence. 


South  Badger  Ledge, 
about  50  cubic  yards. 


1  Trumbull  Si,  Cheney Boston,  Mass . 

2  G«).  W.  Townaend . . , Boston,  Mass 

3  Imac   Hamilton  and   Gard-  PoHland,  Me 

ner  Flo^d 


$44  per  cubic  jard, 
measured  in  nttt. 

$47  per  cubic  ^vard, 
measured  in  tittt. 

$48  per  cubic  j'ard, 
measured  in  situ. 


North     Rock     Spur, 
about  13  cubic  yards. 


$44  per  cubic  yard, 
measured  in  gitu. 

$47  per  cubic  yard, 
measured  in  »ilu. 

$48  p<r  cubic  yard, 
measured  in  situ. 


AhitracI  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  improvement  of 
Merrimac  River,  Massachusetts. 


Dlt4>0f 

contract 


Aug.  36. 


Iwl. 
Jane  17. 


Jddp  20. 


Contractors. 


Jtmes  Andrews,  Biddcford 
Me. 

Geo.  W.  ^o\msend,  Boston. 
Mass. 

Trumbull  &:  Cheney,  Boston, 
Mass. 


Katore  of  work. 


Breaking  up  and  removing  the  remain 
ing  portion  of  Gangway  Rock,  22 J 
cubic  yanls,  more  or  less. 

Breaking  up  and  removing  South  Gang- 
way Rockf  120  cubic  yards,  more  or 
less. 

Breaking  up  and  removing  South  Badger 
Ledge  (50  cubic  yards)  and  North  Rock 
Spur  (13  cubicyards)  aggregating  63 
cubic  yards,  more  or  1*  ss. 


Price     per    cubic 
yard. 


$30,    measured   in 
situ. 

$27.50,    measure<l 
in  sitv. 

$44,    measured    t» 
ntu. 


I 


A  i8. 


IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHl'SETTS. 

For  the  several  works  projected  in  1866,  and  since,  for  the  im[)rove- 
ment  of  Boston  Harbor,  including  those  in  Iliiigham  Harbor,  Mystic 
River,  Charles  River,  and  the  channel  leading  to  Xantaskct  Betich,  the 
following  snnia  have  been  appropriated  by  Congress,  viz: 

Br  ar t«  frrtm  March  2,  1867  to  March  3,  1879 ^1,271,000 

By  act  approved  June  14,  IHHO  ($30,(KK)  to  be  expended  in  Boston  Harbor; 
^22,510  at  the  month  of  Charles  River  in  said  harbor,  and  up  to  Water- 
town;  117,500  at  the  month  of  Mystic  River  in  said  harbor;  and  $5,000 

from  said  haibor  to  Nantasket  Beach) 75,000 

By  act  approved  March  3,  1881  (|v40,000  to  be  expended  in  said  harbor; 
^V^O(K)at  the  mouth  of  Charles  River  in  said  harbor  and  up  to  Watertown ; 
$^^0<H)  in  said  harbor  at  month  of  Mystic  River;  and  $5,000  from  said 
harbor  to  Nantasket  Beach) 100,000 

Total 1,446,000 

Tbennexpended  balance  of  the  above  appropriations  available  July  1, 1880, 
waa $91,698  92 

.Vmoont  expended  during  tiscal  year  ending  June  30,  1881,  including  out- 
standing liabilities 61,461  70 

Total  amount  available  July  1,  1881 130,237  22 

Daring  the  fiscal  year  ending  June  30, 1881,  the  following  work  has 
^n  done  for  the  improvement  of  this  harbor,  to  wit : 
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I.  BOSTON  HARBOR  (PROPER.) 

1.  Under  the  ai)propriation  of  $50,000  made  by  the  river  and  harbor 
act  of  March  3,  1879,  a  contract  was  made,  Augnst  29,  1879,  with  the 
New  England  Dredging  Company,  of  Boston,  Mass.,  the  lowest  of  two 
bidders,  for  (a)  38,000  cubic  yards,  more  or  less,  of  dredging  at  Anchor- 
age Shoal,  for  obtaining  a  depth  of  23  feet  at  mean  low-water,  at  74  cents 
per  cubic  yard,  measured  in  situ;  and  (b)  0,000  cubic  yards,  more  or  less, 
of  dredging  at  the  Lower  Middle  Shoal,  to  the  same  depth  as  above,  at 
84  cents  per  cubic  yard,  measured  in  situ. 

Oi)erations  were  commenced  under  this  contract  at  Anchorage  Shoal 
on  the  15th  of  September,  1879,  and  continued  up  to  the  17th  of  Decem- 
ber, 1879,  when  they  were  suspended  for  the  winter;  they  were  resumed 
on  the  19th  of  April  and  continued  up  to  the  middle  of  June,  resulting 
in  21,054  cubic  yards  of  dredging,  measured  in  situ^  under  said  contract. 

Operations  were  then  commenced  at  the  Lower  Middle  Shoal,  and  were 
continued  up  to  the  15th  of  August,  1880,  when  they  were  resumed  at 
Anchorage. Shoal.  This  contract  was  completed  on  the  22d  of  Septem- 
ber, 1880,  under  which  a  total  of  27,556  cubic  yards  of  dredging  (in  situ) 
was  done  at  Anchorage  Shoal,  by  which  the  channel  was  opened  for  a 
width  of  550  feet  to  a  depth  of  23  feet  at  mean  low- water,  and  a  total 
of  5,007  cubic  yards  of  dredging  (in  situ)  was  done  at  the  Lower  Mid- 
dle Shoal,  for  obtaining  a  width  of  600  feet  to  a  depth  of  25  feet  at  mean 
low- water. 

Under  the  approi>riatiOu  of  $30,000  made  by  the  river  and  harbor  act 
of  June  14, 1880,  for  the  harbor  proper,  a  contract  was  made,  August,  27, 
1880,  with  Messrs.  Moore  &  Wright,  of  Portland,  Me.,  the  lowest  of  four 
bidders,  for  65,000  cubic  yards,  more  or  less,  of  dredging  at  Anchorage 
Shoal,  at  39  cents  per  cubic  yard,  measured  in  scows,  under  which  con- 
tract 23,907^  cubic  yards  of  dredging  ha«  been  done  up  to  include  June 
30,  1881,  and  it  is  expected  that  the  contract  will  be  completed  during 
the  present  season. 

Under  the  appropriation  of  $40,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  proposals  are  to  be  invited,  as  soon  as  practicable,  for 
<5ompleting  all  the  projected  dredging  at  Anchorage  Shoal,  for  which  it 
is  believed  that  the  amount  now  available  will  be  sufficient. 

The  estimated  cost  of  the  additional  wprk  that  remains  to  be  done  in 
this  harbor  (proper)  is  as  follows  to  wit: 

•  1.  Building  in  part  tlie  sea-waU  on  Rainsford  Island  (built  in  1840) |4»50O 

2.  Repair  of  sea  walls  on  Great  Brewster,  Loveirs,  Gallop's,  and  Long  islands.     6, 500 

3.  Widening  main  sliip-chanuel  at  Upper  Middle,  at  it«  western  end;  20,000 
cubic  yards  of  dredging,  at  50  cents  per  cubic  yard 10, 000 

Adding  for  engineering  expenses  and  other  contingencies,  say 3, 000 

Total 24,000 

II.   CHARLES  RIVER,  BOSTON  HARBOR,  MASSACHUSETTS. 

The  project  for  the  improvement  of  this  river  is  based  on  surveys 
made  in  1879  and  1880  from  its  mouth  up  to  the  head  of  tide-water  at 
Watertowii,  a  distance  of  about  9|  miles.  This  project,  as  modified, 
consists  of  straightening,  widening,  and  deepening  its  channel;  first, 
from  its  mouth  up  to  Western  Avenue  Bridge  (a  distance  of  about  4J 
miles),  to  a  depth  of  not  less  than  7  feet  at  mean  low- water  (or  about  17 
feet  at  mean  high- water),  for  a  width  of  200  feet;  second,  from  Western 
Avenue  Bridge  up  to  Market  Street  Bridge  (an  additional  distance  of 
about  3i  miles),  to  a  depth  of  not  less  than  0  feet  at  mean  low- water 
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for  about  16  feet  at  mean  high-water),  for  a  width  of  80  feet;  and,  third, 
from  Market  Street  Bridge  np  to  the  dam  at  the  head  of  tide-water  (an 
additional  distance  of  about  If  miles),  to  a  depth  of  2  feet  at  mean  low- 
water  for  a  width  of  60  feet. 

i 
The  efltimatM  cost  of  this  improvement,  based  upon  the  prices  of  existing 

contracts,  is $125,000 

Aggregate  amount  of  appropriations  made  therefor  by  the  river  and  harbor 

acts  of  June  14,  1880,  and  March  3,  1881,  as  above  stated,  is 57, 500 

Additional  amount  required  for  completion 67, 500 

Under  the  appropriation  of  $22,500  made  by  the  river  and  harbor  act 
of  June  14,  18H0,  for  the  improvement  of  Charles  Kiver,  a  contract 
was  made,  August  27,  1880,  with  Messrs.  Moore  &  Wright,  of  Port- 
land, Me.,  the  lowest  of  four  bidders,  for  50,000  cubic  yards,  more  or 
less,  of  dredging  below  Brookline  Bridge,  at  39  cents  per  cubic  yard, 
measured  in  scows.  Dredging  was  commenced  under  this  contract  in 
November,  1880,  and  has  been  continued  to  date  (when  not  intennpted 
by  ice),  resulting  in  33,114  cubic  yards  of  dredging  under  that  contract, 
with  the  probability  that  the  contract  wiU  be  completed  not  later  than 
the  end  of  September  next. 

ruder  the  apiiropriation  of  $35,000  maile  by  the  river  and  harbor  act 
of  March  3,  1881,  for  this  river,  a  contract  was  made,  June  14,  1881, 
with  the  Eastern  Dredging  Company,  of  Portland,  Me.,  the  low  est  of 
three  bidders,  for  100,000  cubic  yards,  more  or  less,  of  dredging,  at  37 
cents  per  cubic  yard,  measured  in  situ — operations  to  be  commenced  at 
once.  ITnder  this  contract  the  channel  will  be  completed  up  to  Market 
Street  Bridge  for  a  width  of  about  80  feet  to  a  depth  of  6  feet  at  mean 
low- water,  or  16  feet  at  mean  high- water. 

The  cost  of  completing  the  channel  from  Martet  Street  Bridge  up  to 
the  dam  at  NVatertown  (If  miles)  for  a  width  of  60  feet,  and  to  a  depth 
of  2  feet  at  mean  low-water  (or  about  12  feet  at  mean  high-water),  is 
estimated  as  follows,  to  wit: 

loii.OOO  cubic  yards  of  dredging,  at  40  cents  per  cubic  yard ,. $()0, 000 

Adding  for  engineering  exi)enscs  and  other  contingencies,  say  7, 500 

Total,  asabovestated <)7,500 

III.  MYSTIC   RIVER. 

Under  the  approjiriation  made  for  this  riveaby  the  river  and  harbor 
act  of  March  8.  1879,  the  channel  near  its  mouth  (in  front  of  the  navy- 
jard)  was  dredged  to  a  depth  of  23  feet  at  mean  low-water  for  a  width 
of  about  125  feet.  This  work  was  done  by  contract  and  was  completed 
in  March,  1880. 

Under  the  appropriation  of  $17,500  made  therefor  by  the  river  and 
harbor  act  of  June  14, 1880,  a  contract  was  made,  August  27, 1880,  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  the  lowest  of  five  bidders, 
for  50,000  cubic  yards,  more  or  less,  of  dredging  at  29  cents  per  cubic 
yard,  measured  in  scows. 

Operations  were  commenced  under  this  contract  in  November,  1880, 
and  completed  June  30, 1881,  resulting  in  48,343  cubic  yards  of  dredging 
under  said  contract.  By  this  dredging  the  channel  has  been  opened  to 
a  depth  of  23  feet  at  mean  low-water,  for  an  average  additional  width 
of  about  125  feet,  making  its  total  average  width  about  250  feet. 

Under  the  appropriation  of  $20,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  for  this  river,  a  contract  was  made,  June  14, 1881,  with 
the  Eastern  Dredging  Company,  of  Portland,  Me.,  the  lowest  of  two 
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bidders,  for  80,000  cubic  yards,  more  or  less,  of  dredging,  at  22  cents  per 
cubic  yard,  measured  in  scowSj  the  same  to  be  completed  Marcb  31, 
1882.  By  this  contract  all  the  work  projected  for  the  improvement  of 
this  river  will  be  completed. 

IV.  NANTASKET  BEACH  CHANNEL. 

Under  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  June  14,  1880,  a  survey  was  made  in  September  and  October,  1880, 
in  order  to  ascertain  the  object  and  extent  of  the  improvement  for  whicL 
this  appropriation  was  made,  and  the  project  based  upon  this  survey 
consists  of  widening  and  deepening  the  channel  leading  to  the  beach  by 
dredging  and  rock  excavation,  so  as  to  have  for  a  width  of  not  less  than 
100  feet  a  depth  of  9^  feet  at  mean  low-water,  or  about  19^  feet  at  mean 
high-water.  On  the  13th  of  December,  1H80,  a  contract  was  made  with 
Mr.  Robert  Hamilton,  jr.,  of  Chebeague  Island,  Me.,  the  lowest  of  three 
bidders,  for  15,000  cubic  yards,  more  or  less,  of  dredging,  at  ISj  cents 
pel'  yard,  measured  in  scows.  This  contract  was  completed  on  the  24th 
of  May,  1881,  by  21,924  cubic  yards  of  dredging,  whereby  the  channel 
was  opened  for  a  width  of  about  70  feet  with  the  projected  depth. 

The  estimated  costof  Ihe  completion  of  this  channel,  as  now  projected, 
is  a^  follows,  to  wit: 

1.  30,0()0  cubic  yards  of  dredging,  at  20  cent«i  per  cabic  yard iJ6, 000  00 

2.  60  cubic  yards  of  suukeii  ledge,  brokeu  up  and  removed,  at  $50  per 

cubic  yard,  measured  in  situ 3,000  00 

Enginoeriug  expeuses  and  other  contingencies 1,302  i** 

Total 10,302  2H 

Amount  available  July  1,  1881 5,302  2^ 

Amount  (estimated)  re(iuired  to  complete  the  projected  improvement  of 
channel ^ 5,000  00 

The  works  completed  up  to  July  1, 1881,  for  the  preservation  and 
improvement  of  this  harbor,  consist  of  the  following,  to  wit: 

1.  Seaicalls  have  been  built  for  the  protection  of  the  headlands  at 
Point  Allerton,  Great  Brewster  Island,  Lovell's  Island  (north  and  south 
east  heads),  Gallop\s  Island,  Long  Island  f  north  head),  Kainsford  Islaud, 
and  Deer  Island  (north,  middle,  and  soutn  heads),  some  of  which  are  in 
good  condition  \\\\k\  others  require  repairs. 

2.  Sunken  rocks  have  been  broken  up  and  removed,  including  Kelly's 
Kock,  and  all  the  known  sunken  ledges  near  it,  Tower  Rock,  ("orwin 
Rock,  the  ledges  recently  discovered  at  the  west  end  of  Great  Brewster 
Spit,  and  between  there  and  George's  Island,  all  situated  in  the  main 
ship  channel  at  "The  Narrows,''  to  a  depth  of  23  feet  at  mean  low- water; 
also,  to  the  same  depth  the  sunken  ledges  a^nd  bowlders  recently  discov- 
ered in  the  main  ship-channel  at  the  Upper  Middle;  also,  Barrel  Rock, 
in  Broad  Sound,  and  State  and  Palmyra  Rocks,  situated  about  one-half 
a  mile  east  of  Castle  Island. 

3.  The  main  ship  channel  has  been  straightened,  widened,  and  deep- 
ened, so  as  to  have  a  width  of  not  less  than  60()  feet  and  a  depth  of  not 
les^  than  23  feet  at  mean  low- water  at  the  west  end  of  Great  Brewster 
Spit,  at  the  southeast  and  southwest  points  of  Lovell's  Island  and  Cape 
Cod  Shoal,  at  the  Upper  Middle,  and  at  Anchorage  Shoal. 

4.  Man-of-war  Shoa\  in  the  Upper  Harbor,  at  the  confluence  of  Charles 
and  Mystic  rivers,  has  been  entirely  removed  by  dredging  to  a  depth 
of  23  feet  at  mean  low-water. 

5.  The  channel  in  Mystic  River,  near  its  mouthy  has  been  opened  by 
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dredc^ng  to  a  depth  of  23  feet  at  mean  low- water  for  an  average  width 
of  250  feet. 

6.  In  Hingham  Harbor  the  channel  has  been  opened  by  dredging  and 
the  excavation  of  sunken  ledges  for  a  width  of  100  feet  to  a  depth  of  8 
feet  at  mean  low-water. 

7.  Nash's  Rock  Shoal,  situated  in  the  lower  harbor  of  Boston,  between 
Point  Allerton  and  Great  Brewster,  has  been  removed  by  dredging  and 
the  excavation  of  sunken  rocks  to  a  depth  of  not  less  than  20j  feet  at 
mean  low- water,  being  an  increase  of  about  7  feet  in  depth  on  its  shoal- 
est  part. 

The  location  of  all  the  above-named  completed  works  are  shown  on  the 
sketch  of  Boston  Harbor  accompanying  last  annual  report. 

In  the  annual  report  for  the  fiscal  year  ending  June  30,  1878,  will  be 
found  a  history  of  the  works  then  completed,  giving  their  commence- 
ment, progress,  and  completion,  which  it  is  not  deemed  necessary  to  re- 
peat in  this  report. 

The  following  is  a  recapitulation  of  the  additional  amounts  required 
for  the  completion  of  the  several  works  projected  for  the  improvement 
of  Boston  Harbor,  to  wit : 

1.  Widening  main  ship-channel  at  Upper  Middle  at  irs  western  ei:d,  and  for 

rebiiihling  and  repairing  sea-walls  in  Boston  Harbor  proper $24, 000 

t  Completing  improvement  of  Charles  River 67,500 

3.  Completing  channel  leading  to  Nantasket  Beach 5, 000 

Total 96,500 

Which  amount  could  be  profitably  expended  during  the  fiscal  year 
endiug  June  30,  1883. 

The  several  works  completed  and  now  projected  for  the  improvement  of  this  harbor 
are  in  the  port  of  Boston  and  in  the  collection  district  of  Boston  and  Charlestown, 
Maas. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
this  port  for  the  year  ending  December  31,  1880,  has  been  furnished  by 
the  United  States  collector  of  customs,  to  wit : 

Collected  for  revenue $21,48*2,020  52 

Value  of  domestic  merchandise  exported 66,393,615  00 

V»lne  of  foreign  merchandise  exported  (re-exports) 1, 444, 6H1  00 

Valne  of  foreign  coin  and  bullion  exported - 31,923  00 

Valne  of  merchandise  imported 68,649,083  00 

Valoeof  coin  and  bullion  imported 128,301  00 

Number.  Touuage. 

American  vessels  arrived  from  foreign  ports 515  225, 348. 00 

Forei^  vessels  arrived  from  foreign  ports 2,590  1,254,370.00 

American  vessels  cleared  for  foreign  ports 569  233, 617. 00 

Foreign  vessels  cleared  for  foreign  ports 2, 569  1 ,  198, 031. 00 

Arrivals— coastwise 906  933,300.00 

Clearances— coastwise 1,236  1,092,518.00 

Vewelft  built  within  the  district 15  5,018.51 

The  report  of  vessels  in  coasting  trade  only  represents  a  portion  of  the 
vessels  engaged  in  that  trade,  and  only  such  as  are  required,  for  special 
reasons,  to  make  a  formal  entry  of  same. 

The  following  papers  are  hereto  appended,  viz : 

Abstract  of  proposals  received. 
Abstract  of  contracts  made. 

A  sketch  of  Boston  Harbor,  showing  the  locations  of  the  several  works  of  improve- 
ment completed  to  date,  accompanied  the  last  annual  report. 
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Money  statement 

July  1,  1880,  amoant  available |91,698  92 

Amoant  appropriated  by  act  approved  March  3, 1881 100, 000  00 

$191,698  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 57, 014  03 

July  1,  1881,  outstanding  liabilities 4,447  67 

61,46170 

July  1,  1881,  amount  available 130,237  tt 

Amount  (estimated)  required  for  completion  of  existing  project 96, 50(M)U 

Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30, 1883.    96, 500  (» 


Abstract  of  proposals  received  August  17,  IHiiO,  for  dredging  in  Boston  Harhor^  MassackMett*. 


Bidders. 


Moore  &  Wriiriit 

New  England  Dredging  Co  a 

Aug.  B.  Martin .1 

Frank  Pidgeon,  Jr 

JeAse  Boynton  and   Lyman 
Boynton. 

Joseph  £.  Bartlett 

Isaac  A.  Sylvester 


Residence. 


Dredging,  measured  in  scows. 


Anchor  age  Mvstio  River  Cbarlrs River, 
Shoal.  60,000  Shoal,  50,000  100,000  cubit 
cubic  yards,    cubic  yards,    yards. 


Portland,  Me 

Boston,  Mass 

Boston,  Mass 

New  York  City 

Providence,  R.  I.,  Bos 
ton,  Mass.    % 

Boston,  Mass 

Newton,  Mass 


Per  eu.  yd. 

$0  30  I 
49 
60 
69 
72 


Percu.yd, 

$0  29 

32 


32 


Per  eu.  yd. 
10  S9 

45 

74 


Abstract  of  proposals  received  December  6,  l&iOf  for  dredging  and  the  removal  of  sunken 
ledges  from  the  channel  leading  from  Boston  Harbor  to  jfantasket  Beach,  Massachusetts. 


Bidders. 


1  Robert  Hamilton,  jr  . 

2  William  Woollev  .... 
8     William  W.  Wright . 

I 


Residence. 


Dredging      15,000 
I    cubic  yards,  more 
'    or  less,  measured 
in  scows. 


Chebeagne  Island,  Me.  j 

Boston,  Mass 

Geneva,  N.  Y | 


Per  eu.  yd. 

$0  18i 
25 
27 


Removal  of  three 
sunken  ledges, 
about  12  cabir 
yards,  measured 
in  ntu. 


No  proposals  re- 
ceivt'd. 


Abstract  of  proposals  received  June  6,  1881, /ar  dredging  in  Boston  Harbor,  Massachusetts. 


n 


Bidders. 


Mystic     River      cua-ip„       RJver 
Residence.  fehoal.^^OOO cu-     ^harles^  ^RWer, 


Remarks. 


Dredging 
•     — ilf. 


Eastern 
Company,  by  Wiin 
iara    W.     \Vright, 
president. 

New  Enifland  Dredg- 
ing   Coiupauy,  by  ; 
Charles  H.  Souther, 
treasurer. 


Portland,  Me . .    22  cents  per  cubic 
yard,  measured 


Boston,  Mass . 


3     Augustus  B.Martin..    Boston,  Mass. 


35  cents  per  cubic 
yard,  measured 
in  scows. 


37  cents  per  cubic 
yard,  measured 
insUn. 

35  cents  per  cubic 
yard,  measured 
in  scows. 
(  35  cents  per  co- 
I       bicyard,  meas- 
l       nreil  in  ntu. 
87  cents  per  cu- 
bic yard,  meas- 
ured  in  ntu. 


Below  Brookline 
Bridge. 

Above  Bivokline 
Bridge. 
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Abstract  of  amtracU  made  during  the  fiscal  year  ending  June  30,  1681,  for  ihe  improve- 
ment of  Boston  Harbor^  Ma»sachusetts, 


Price  per 

Diteof 

Contraotora. 

Nature  of  work. 

cubic  yard, 

oootraot 

in 

scows. 

1880. 

Per. 

cti.  yd. 

Aug.  27 

Moore  &  Wright.  Portland, 
Me. 

Dredging  at  Anchorage  Shoal,  •5,000  cubic  yards, 
more  or  lens. 

$0  39 

Aug.  27 

Moore  &  AVrigbt,  Portland, 
Me. 

Dredging  M.vbUc  KiverShoal,  50,000  cubicyaids, 
more  or  Iphs. 

29 

Aac.27 

MtK)re  6l  Wright,  Portland, 

Dredging  Chailea  River  from  near  ita  mouth  in 
the  harbor,  upwai-da,  50,000  cubic  yards,  more 

Me. 

39 

or  less. 

Dec.  13 

Robert  Hamilton,  jr.,  Che- 

Dredging  channel  leading  from  Boston  Harbor 

beague  Island,  Me. 

to  Nanlasket  Beach,  15,000  cubic  yards,  more 

181 

1881. 

- 

or  less. 

June  14 

Eaateru      Dredging     Com- 
pany, Portland.  Me. 

Dredging  Mystic  River  Shoal,  80,000  cubic  yards, 
moie  or  less 

^ 

Jaoe  14 

Eastern      Dredging     Com- 
pany, Me. 

Dredging  Charles  River  from  near  its  mouth  to 
Btookline  Bridge  and  thence  to  Market  Street 
Bridge,  100,000  cubic  yards,  more  or  less. 

*37 

* 

Measured  in  titu. 

A  19. 

IMPROVEMEKT  OF  8CITUATE  HARBOR,  MASSACHUSETTS. 

A  survey  of  this  harbor  was  made  in  1878,  with  a  view  to  its  adapta 
bility  as  a  harbor  of  refuge, 

It'is  situated  on  the  west  shore  of  Massachusetts  Bay,  about  midway 
between  Boston  and  Gilrnet  light,  and  distant  about  14  miles  from  each. 
It  is  also  distant  from  Bace  Point  about  25  miles,  in  a  direction  about 
N.  220  w. 

The  coast  between  Scituate  and  the  entrance  to  Boston  Harbor,  is  so 
densely  studded  with  dangerous  shoals  and  sunken  rocks  that  no  vessel 
could  find  shelter  there  at  times,  when  most  necessary — in  fogs  and 
easterly  8torms-»-so  that  if  a  vessel  passing  around  Cape  Cod,  or  com- 
ing elsewhere  from  the  eastward,  should  fail  to  make  Boston  Harbor, 
and  fall  to  the  leeward,  it  eould  now  find  no  other  refuge  except  Ply- 
mouth Harbor  (about  18  miles  to  the  southward),  the  approach  to  which 
at  the  "Cow  Yard"  is  difficult  and  dangerous,  especially  for  strangers. 

This  harbor  has  no  protection  from  easterly  storms,  and  in  its  deepest 
part  has  not  more  than  3  to  5  feet  of  water  at  mean  low- water  (the  mean 
rise  and  fall  of  the  tides  being  9f  feet),  and  this  for  an  area  not  exceed- 
ing 6  acres.  It  would  therefore  be  necessary,  in  order  to  make  it  a  har- 
bor of  refuge,  to  build  for  its  protection,  one  breakwater  or  more  at  its 
entrance,  and  to  excavate  a  basin  of  sufficient  depth  and  area  inside. 

In  the  i>roject  submitted  in  the  report  on  the  survey,  it  was  proposed, 
in  order  to  have  an  easy  and  well  marked  entrance  into  the  harbor,  to 
build  two  breakwaters,  one  to  project  from  Cedar  Point  near  the  light- 
house on  the  north  side  of  the  entrance,  in  a  direction  S.  36^  E.  for  a 
distance  of  800  feet,  and  the  other  to  project  from  the  point  of  the  first 
cliffs,  on  the  south  side  of  the  entrance,  in  a  direction  N.  10^  W.  for  a 
distance  of  730  feet.  By  being  so  located,  they  shut  out  all  easterly 
winds  from  the  proposed  harbor,  and  also  occupy  the  shoalest  and  most 
favorable  sites  in  regard  to  cost. 

These  works  are  designed  to  be  built  of  rubble  stone,  to  a  height  of  4 
feet  above  the  plane  of  mean  high- water,  and  with  a  width  of  20  feet 
on  top,  of  which  the  exterior  slope  is  to  be  1:2,  and  the  interior  slope 
150 ;  and  the  channel  extremities  to  be  enlarged  and  raised  to  a  height 
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of  10  feet  above  mean  high- water,  so  as  to  afford  conspicuous  glides  for 
the  entrance. 

The  accompanying  sketch  shows  the  improvements  projected  for  this 
harbor.  f 

The  estimated  cost  of  the  two  breakwaters,  as  revised,  with  the 
greatly  increased  prices  now  ruling  for  such  work,  is  as  follows,  to- wit :      i 

55,000  tons  of  rubble-stone  placed  in  the  breakwater,  at  |1.50  per  ton  of  2,240  /\ 

pounds ♦82,500 

Engineering  and  other  contingent  expenses 7, 500 

Total  for  breakwaters 90,000     JN' 

The  estimated  cost  of  the  dredging^  revised  to  correspond  with  modi-  ' 

fied  project  and  increased  prices  now  ruling  for  same,  that  would  be  * 

required  for  a  harbor  of  refuge  only  (1,450  feet  in  length  and  750  feet  in  ^ 
width)  is  as  follows,  to-wit : 

1.  Entrance,  so  as  to  have  a  depth  of  15  feet  at  mean  low-water  up  to  the  end  of  ^ 
outer  breakwater,  and  thence  sloping  from  15  to  12  feet  to  the  end  of  the  •  ^ 
inner  breakwater,  165,000  cubic  ya^ds  of  dredging,  at  35  cents  per  cubic  -^ 
yard,  measured  tw  situ $57, 750 

2.  Inner  harbor  for  a  depth  of  10  feet  at  mean  low- water,  and  to  be  12  feet  in  '  t 
depth,  for  a  width  of  'M)0  feet  next  to  the  inner  breakwater,  335,000  cubic  ,^ 
yards,  at  35  cents  per  cubic  yard,  measured  in  0tftt 117,250    '  ^ 

Engineering  and  other  contingent  expenses 15, 000    . 

Total  for  dredging  for  harbor  of  refuge 190, 000 

Total  as  above  for  two  hreakwattrs 90,  WW 

Total  estimated  cost  for  harbor  of  refuge 2H0, 000    ' 

If  in  addition  to  the  foregoing  work  projected  for  a  harbor  of  refuge   j 
the  deepening  of  the  harbor  above,  as  shown  on  the  accompanying   * 
sketch,  for  the  benefit  of  the  local  commerce  of  Scituate,  should  be 
favorably  considered,  the  following  is  an  estimate  of  its  cost,  viz : 

Dredging  of  the  upper  portion  near  the  Wharves  of  Scituate  to  a  depth  of  ^' 

3  feet,  and  thence  increasing  to  a  depth  of  10  feet  at  mean  low-water,  '  v] 

106,500  cubic  yards,  at  35  cents  per  cubic  yard,  measured  in  situ $37, 275  ^ 

Engineering  and  other  contingent  expenses 2,725  LJ 

Total  additional  cost  for  deepening  the  harbor  up  to  the  wharves 40, 000    ^ 

For  the  improvement  of  this  harbor,  the  following  appropriations 
have  been  made  by  Congress,  viz :  J 

By  the  river  and  harbor  act  of  June  14,  1880 f7,500 

By  the  river  and  harbor  act  of  March  3.  1881 10,000    , 

Total '...... 17,500    ^^ 

Under  these  two  appropriations  a  contract  was  made  May  27, 1881,  -^ 

with  Mr.  Charles  H.  Edwards,  of  Quincy,  Mass.  (the  only  bidder),  for  '^ 

10,000  tons,  more  or  less,  of  "  granite  quarry  grout,"  at  $1.56  per  ton  of  ^ 
2,240  pounds,  placed  in  the  work,  or  for  an  inferior  and  smaller  kind  of 
rubble  stone,  at  $1.25  per  ton  ;  the  same  to  be  completed  on  or  before 

the  30th  of  November  next.    Operations  were  comuienced  by  the  con-  r 

tractor  in  the  latter  part  of  June.  ^ 

The  following-named  papers  are  hereto  appended,  viz :  '-- 

Abstract  of  proposals  received. 

Abstract  of  contracts  made.  ^ 

Sketch  showing  the  projected  improvements. 


I 


MAP  Or 

E  Harbor  Massachuset^ts 

Showing  The  Plan  Adopted 
AKIN8  IT  A  Harbor  of  refuge 

Projected  ly 

NERAL  GEO.  THOM,  Colonel  0fEi96ineers  . 


»fr^<imtiir^i,iipniip<p«piiiii3ii>  m^^ 


X  fmU^fhdM  U  mkmi  9i  fktt 

J  ^datftvwf  ikt  imrtpT'  mfd  Oka  tmtrtatet  Atimim  emttish  ^tmem»mi»mf 

€»  «iUw»  «n  e/kt  drmmimf.  -  m»  fhUM04  : 

Ihj  *mUArm,  *        mndUL ) »  m  d^A  aTn-JfAmi  mimr. 

-  *M«JhMrtrr  tuul  iimt  O-'C  U  m  tUftih  »f  iZ/k.  mt  m  t  w. 
'^'mitdd-d'UmdapektfJPA.mim.l  m. 
*-d'mmd,t-e'i0  mdtptk  tf  W-ifk  mim-Lm-. 


Section  on  Line    a-b. 


Moj^i  J^vti^n  QfBrtakwtLi^r  &/^  F^rJ^i  Cltff  ^int 
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Money  statement, 

July  1,  If^SO,  aoiount  available $7,500  00 

Amoniit  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$17,500  00 

July  1,  1881,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 
UabilitiesJuly  1,  1880 220  06 

July  1,  1881,  amouut  available 17,279  94 

Amount  (estimated)  required  for  completion  of  existing  project 262  500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 


Ahftraci  of  proposals  received  May  25,  1881,  for  furnishing  rubble-stone  for  breakwater  in 
Scituate  Harbor y  Massachusetts, 


IE 


Bidders. 


Besideuce. 


About  18,000  tons  gran- 
ite quarry  Krout. 


I     Charles  H.  Edwards  . .    Quincy,  Mass $1.56  per  ton  of  2,240 

pounds. 


Small  stones  and  bowlders 
in  such  proportion  as 
may  be  accepted. 


$1.25per  ton  of  2,240  pounds. 


Jhstnict  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  the  improvement 
of  Scituate  Harbor,  Massachusetts. 


Date  of 
contract. 


Contractor. 


Xature  of  work. 


1881. 
May     27 


Charles  H.  E<1  wards,  Quincy,  Mass Furnish  and  place  10,000  tons,  more 

or  less,  "granite  quarry  grout "  in 
the  proposed  breakwater. 
I  Or  suitable  bowlders  of  smaller  di- 
mensions than  required  for   the  I 
"granite  quarry  grout"  to  be  de- 
posited in  the  core  of  the  work, 
in  such  quantity  as  shall  be  ac-  | 
cepted.  ! 


II 

$1  56 
1  25 


LETTER  OF  THE  CHIEF  OP  ENGINEERS. 


Office  op  the  Chief  of  Engineers, 
United  States  Army, 
Washington,  I).  C,  March  29,  1881. 
Sir  :  I  have  the  honor  to  submit  the  inclosed  project  of  Col.  Geo. 
Thorn,  Corps  of  Engineers,  for  the  application  of  the  funds  available  for 
iinprovinff  Scituate  Harbor,  Massachusetts,  derived  from  the  appropria- 
tions made  by  the  river  and  harbor  act  of  June  14, 1880,  and  March  3, 1881, 
amounting  respectively  to  $7,500  and  $10,000,  aggregating  $17,500. 

The  question  of  impro\  ing  this  harbor  was  referred  to  the  Board  of 
Engineers  for  Fortifications  and  for  River  and  Harbor  Improvements,  in 
September  last,  and  its  report,  together  with  Colonel  Thom's  project,  was 
submitted  to  the  Secretary  of  War,  December  7,  1880,  and  by  him  sent 
to  the  House  of  Representatives  for  the  information  of  the  Committee 
on  Cuiiimerce,  December  11,  1880. 
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In  submitting  the  report  I  concurred  in  the  views  of  the  Board,  with 
suggestion  that  the  plan  of  improvement,  as  well  as  the  order  of  the 
construction  proposed  by  it,  be  adopted.  But  the  appropriation  then 
available  ($7,500)  being  so  disproportionate  to  the  estimated  cost  of  the 
whole  work  ($235,000),  it  was  suggested  that  its  conmiencement  be  de- 
ferred for  the  present  to  await  the  future  actionof  Congress. 

Ck)ngress  having  madeau  additional  appropriation  of  $10,000,  as  above 
stated,  it  may  be  considered  obligatory  upon  the  War  Department  to 
enter  now  upon  the  work ;  and  I  have,  accordingly,  to  recommend  that  it 
be  undertaken  in  accordance  with  the  project  of  Colonel  Thom,  based 
upon  the  recommendation  of  the  Board  of  Engineers. 
Previous  papers  herewith. 

Very  respectfully,  your  obedient  servent, 

H.  G.  Wright, 
Chief  of  Engineers,  Brig,  and  Bvt  Maj.  Gen, 
Hon*  Egbert  T.  Lincoln, 

Secretary  of  War. 

[Ist  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crgsby, 

CJmf  Ckrh 
War  Department,  April  1,  1881. 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 

AND  FOR  River  and  Harbor  Improvements,  &c.. 

New  Yorky  September  13, 1880. 

General  :  The  Board  to  w  horn  Avas  referred  by  your  letter  of  July 
6,  1880,  the  subject  of  improving  Scituate  Harbor,  has  the  honor  to  sub- 
mit its  views  thereon  as  follows : 

This  harbor,  on  the  west  shore  of  Massachusetts  Bay,  about  midway 
between  Boston  light  and  Plymouth,  were  it  made  accessible  at  all  stages 
of  the  tide,  and  suitably  protected  by  breakwaters,  would  be  much  re- 
sorted to  by  small  and  medium  class  vessels  navigating  the  bay,  as  well 
as  by  those  of  a  larger  class  from  without,  driven  to  its  vicinity. by  the 
severe  northeast  gales  of  winter.  The  many  wrecks  upon  this  reach  of 
coast  during  the  past  years  attest  the  risk  incurred  by  the  commerce  that 
centers  in  Boston,  and  doubtless  is  the  cause  that  aid  has  been  more 
than  once  sought  for  its  further  protection.  Sincte  the  establishment 
of  a  first-class  light  on  Minot's  Ledge  the  danger  to  shipping  enteriog 
the  bay  has  been  somewhat  lessened,  but  the  light  is  not  always  visible, 
by  reason  of  the  dense  snow-storms  of  this  latitude,  nor  can  it  be  of  much 
help  to  vessels  more  or  less  disabled,  nor  to  those  powerless  to  resist 
very  severe  gales.    An  attainable  harbor  of  refuge  is  their  only  safety. 

As  early  as  1833,  by  resolution  of  the  Congress  of  the  United  State^ 
Scituate  Harbor,  together  with  Korth  Eiver,  adjacent,  was  surveyed 
under  the  direction  of  Bvt.  Maj.  J.  G.  Barnard,  Corps  of  Engineers.  In 
his  report,  November  16,  1853,  he  alludes  to  this  harbor  as  "near  the 
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great  track  of  the  immense  commerce  of  Boston,  and  upon  which  great 
l08t«*s  of  life  and  property  oceiir,"  and  adds: 

It  i«  believed  by  many  that  with  such  improvements  as  could  be  pven  it  by  art, 
it  way  be  made  the  means  of  affording  a  safe  refuge  to  all  vessels  requiring  it. 

Further,  as  a  means  of  accomplishing  the  end  proposed,  he  suggests 
dredging  the  harbor,  and  building  for  its  protection  a  breakwater  in  a 
southeast  direction  from  the  shore,  at  Light-House  Point. 

Nothing,  liowever,  was  done  at  that  time  beyond  the  survey  and  report ; 
but  after  many  years  this  subject  has  been  brought  up  anew,  and  memo- 
rials forwarded  to  Congress  asking  for  tlie  improvement  of  Scituate 
Harl)or.  In  accordance  therewith,  the  river  and  harbor  act  approved 
June  18,  1878,  called  for  its  survey,  "  with  a  view  to  its  adaptability  as  a 
harbor  of  refuge.''  This  survey  was  made  under  the  direction  of  Gen. 
George  Thom,  Corps  of  Engineers,  and  following  his  report  thereon, 
^itb  chart  showing  his  plan  of  improvement,  Congress  appropriated 
$7,500  for  its  commencement. 

Accompanying  General  Thom's  report  is  a  letter  of  the  Hon.  George 
Lnnt,  setting  forth  quite  fully  and  cogently  the  question  at  issue.  He 
has  for  several  years  been  a  resident  of  8(;ituate,  and  has  evinced  on  all 
suitable  occasions  his  interest  in  the  improvement  of  it«  harbor  as  a 
measure  for  the  general  benefit  of  commerce,  giving  much  time  and 
effort  to  its  furtherance. 

Also  a  report  of  a  committee  of  the  Boston  Board  of  Trade,  the  greater 
portion  of  which  we  quote  as  follows : 

The  situation  of  the  harbor,  its  proximity  to  Minot's  ligbt,  its  size,  and  the  readi- 
ness with  which  it  could  be  entered  during  dangerous  on-shore  winds,  were  there  the 
necessary  de]ith  of  water,  are  doubtless  sufficiently  well  known  to  the  Board  to  need 
no  fiirthei  notice.  It  is  equally  well  known  that  there  are  few  days  in  the  year,  how- 
ever boisterous  the  weather,  when  there  are  not  many  vessels,  coasters,  fishermen, 
and  others,  bound  in  and  out  of  Boston  Bay.  With  strong  winds  from  northward 
and  the  northeastern  quarters,  vessels  making  for  this  port  often  fall  to  leeward  of  the 
harlmr,  and  there  is  then  nothing  for  them  but  to  drift  helplessly  and  hopelessly  into 
the  bay.  There  is  no  harbor  open  to  them,  the  entrance  to  Plymouth  Roadstead, 
Icnown  as  the  Cow  Yard,  being  so  narrow  and  dithcult  of  approach  for  a  stranger  as 
to  render  it  almost  wholly  useless.  During  the  winter,  and  in  fact  for  about  eight 
months  of  the  year,  the  winds  referred  to  are  accompanied  by  thick  weather,  rain, 
sleet,  or  snow,  sometimes  by  all  together,  and  oftentimes  by  intense  cold,  rendering 
it  at  such  times  very  difficult,  if  not  impossible,  to  work  or  manage  a  vessel,  so  that, 
failing  to  reach  Boston  Harbor,  she  is  virtually  at  the  mercy  of  the  elements  and  in  a 
sitnation  of  the  utmost  peril. 

Your  committee  therefore  recommend  that  the  bar  and  harbor  of  Scituate  be  dredged 
to  a  depth  of  15  feet  at  low-wat^r,  so  as  to  render  it  available  as  a  harbor  of  refuge  at 
all  times  for  vessels  of  small  and  medium  size.  They  recommend  that  a  breakwater 
from  the  northern  point  of  the  harbor  be  thrown  out  in  such  direction  and  to  such 
extent  as  the  engineers  employed  may  think  proper,  to  break  the  force  of  heavy  seas 
from  the  northeastern  quarter  and  give  smooth  riding  to  vessels  seeking  shelter,  as 
well  as  to  prevent  the  sand  from  again  setting  up  the  bar,  to  the  detriment  of  the 
harbor;  that  a  light-house  be  properly  placed  and  lighted  as  a  guide  to  the  entrance 
at  night,  and  that  a  steam- whistle  be  likewise  placed  upon,  or  an  automatic  buoy  at 
proper  distance  outside  the  breakwater,  as  a  guide  when  approaching  in  thick  weather. 

They  believe  such  improvement  of  this  harbor  would  unquestionably  be  in  the  inter- 
ests of  economy,  as  in  a  few  years  the  amount  of  property  saved  thereby  would  far  ex- 
ceed the  needcKl  outlay,  with  the  cost  of  keeping  all  in  proper  condition ;  and  in  the 
interests  of  humanity  its  value  could  be  scarcely  ovei*estimated  or  overstated. 

They,  therefore,  ask  that  your  Board  earnestly  and  forcibly  press  upon  Congress 
and  the  proper  branch  or  branches  of  the  Federal  Government  the  importance  of  this 
Kheme,  inviting,  if  it  be  thought  expedient,  the  Harbor  Commission  and  such  other 
local  influences  as  may  have  weight  and  value,  to  co-operate  with  and  support  them 

in  their  eflforts. 

•  •••»«• 

The  foregoing  is  a  brief  statement  of  the  efforts  that  have  been  hitherto 
made  to  obtain  the  aid  of  the  government  in  the  improvement  of  Scitu- 
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ate  Harbor,  and  of  its'  bearing  upon  the  general  commerce  of  the  conn- 
try. 

The  project  of  General  Thorn  for  eflfecftiug  the  above  purpose  is  de- 
scribed in  his  report  (Report  of  the'Chief  of  Engineers,  1879,  vol.  1,  page 
284),  and  delineated  upon  chart  accompanying  that  report. 

It  contemplates  dredging  a  portion  of  the  harbor,  and  its  entrance,  to 
a  depth  of  10  feet  at  mean  low-water,  and  securing  this  anchorage  against 
the  ocean  waves  by  the  construction  of  two  breakwaters,  the  outer  to  ex- 
tend 800  teet  in  a  southeasterly  direction  from  the  old  light  house;  the 
inner  northerly  730  feet  from  a  designated  point  on  the  shore  of  the  first 
-  cliff. 

The  amount  of  excavation  is  thought  to  be  the  minimum  that  will 
provide  a  sufficient  anchoring  ground,  for  the  present  needs  of  com- 
merce, and  it  seems  quite  probable  that  the  harbor  so  created  will  be 
fully  occupied  during  the  prevalence  of  winter  gales. 

The  Board  has  considered  the  question  of  a  single  breakwater  from 
Light-House  Point,  extending  farther  southward,  in  connection  with 
dredging  the  central  and  northern  portion  of  the  harbor*  as  a  modifica- 
tion of  the  plan  proposed,  with  a  view  to  greater  freedom  of  ingress  and 
egress,  and  to  economy  of  construction  ;  but  on  examination  it  appears 
that  there  will  be  little,  if  any,  economy  in  the  change.  While  the  protec- 
tion afforded  might  be  less  efficient,  as  the  opening  of  the  harbor  is  ex- 
posed to  the  great  ocean  swell  from  northeast  to  southeast. 

Though  the  storm-wave  will  break  on  the  south  side  of  the  entrance, 
the  effect  of  the  ground-swell,  to  some  extent,  will  be  felt  within;  not 
disastrously,  but  sufficiently  to  create  disturbance  among  closely  crowded 
vessels,  with  barely  enough  water  under  their  keels  to  prevent  ground- 
ing at  extreme  low-tide.  We  therefore  adopt  General  Thorn's  project  for 
improving  Scituate  Harbor,  without  change,  further  than  these  sugges- 
tions : 

1st.  That  in  the  progress  of  the  work  the  two  breakwaters  be  not 
built  to  the  full  lengths  indicated  on  the  chart,  until  experience  shows 
the  necessity  therefor. 

2d.  That  a  space  immediately  behind  the  inner  breakwater — say  300 
feet  wide — be  excavated  to  a  depth  of  12  feet,  instead  of  10,  as  proi>08ed. 

3d.  That  the  channel  from  the  north  end  of  the  inner  breakwater 
be  made  12  feet  deep,  and  sloping  thence  to  15  feet  at  the  south  end  of 
the  outer — all  the  dredging  exterior  thereto  being  carried  to  a  depth  of 
15  feet,  so  that  vessels  entering  at  low-tide  on  a  heavy  sea  may  avoid 
the  risk  of  striking. 

Facility  of  ingress  and  egress  may  require  a  wider  channel  of  entrance, 
but  that  question  can  only  be  decided  by  the  test  of  experience,  and  it 
is  quite  probable  that  the  future  demands  of  commerce  may  require  a 
larger  and  deeper  anchoring  ground  than  the  project  now  presented 
makes  provision  for. 

The  increased  depth  of  the  excavation  suggested  by  the  Board  will 
increase  General  Thorn's  estimate  from  $175,if)00  to  $200,000.  (Jcneral 
Thom,  when  before  the  Board  to  explain  his  project,  expressed  his  opin- 
ion that  the  price  (20  cents  per  cubic  yard)  in  his  estimate  for  excava- 
tion was  too  small,  and  in  this  opinion  the  Board  concur. 

Respectfully  submitted. 

Z.  B.  TowTiR, 
Colonel  of  Engineers^  Bvt.  Maj.  Oeru 

John  Newton, 
Colonel  of  Engineers^  Bvt.  Maj.  Oen. 

The  Chief  of  Engineers,  U.  8.  A, 
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A  20. 
IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

The  existence  of  this  harbor  depends  entirely  upon  the  protection 
and  preservation  of  Long  Beach,  wliieh  is  a  narrow  strip  of  land  that 
extends  2}  miles  oat  from  the  mainland,  in  a  northwesterly  direction, 
nearly  parallel  to  the  shore  of  the  town  of  Plymouth,  and  distant  from 
it  about  1  mile.  It  affords  to  the  harbor  its  only  shelter  from  easterly 
storms. 

In  lat«  years  it  has  been  washed  away  in  some  places,  and  much 
weakened  in  others,  to  an  extent  seriously  threatening  the  ruin  of  the 
harbor. 

For  the  protection  and  preservation  of  this  beach  various  works  have 
been  built,  from  time  to  time,  until  they  have  finally  proved  to  be  effi- 
cient and  successful. 

These  works  consist  of  bulkheads,  jetties,  and  groins  built  for  the  ac- 
camulation  of  sand,  and  the  planting  of  beach  grass,  also  to  accumulate 
vsand  and  give  permanency  to  the  beach  thus  formed;  whereby  a  ridge 
has  been  formed  throughout  the  whole  extent  of  the  beach,  which  is, 
for  the  most  part,  covered  with  beach  grass,  and  is  now  in  an  efficient 
condition. 

A  history  and  description  of  the  several  works  built  on  Long  Beach 
will  be  found  in  the  annual  report  for  the  fiscal  year  eudinjg  June  30, 
1877. 

The  following  sums  have  been  appropriated  by  Congress,  and  allotted 
for  the  preservation  and  improvement  of  this  harbor,  from  1864  up  to 
and  including  March  3,  1881,  viz: 

Amount  allottwl  in  1866  from  appropriations  made  July  2,  1864,  rfr  harbors 

on  the  Atlantic  coast $8,300 

Amount  allotted  under  act  of  July  25,  1863 7,500 

By  river  and  harbor  act  of  July  11,  1870 10,000 

By  river  and  harbor  act  of  March  3,"  1871 10, 000 

By  river  and  harbor  act  of  June  10,  1872 2,500 

By  river  and  harbor  act  of  March  3,  1873 3,000 

By  river  and  harbor  act  ot  June  23,  1874 5,000 

By  river  and  harbor  act  of  March  3,  1875 10, 000 

By  river  and  harbor  act  of  June  18,  1878 5,000 

By  river  and  harbor  act  of  March  3, 1879 3.500 

By  river  and  harbor  act  of  June  14,  18H0 10,000 

By  river  and  harbor  act  of  March  3,  1881 10,000 

ToUl 84,800 

Under  the  appropriation  of  $10,000,  made  by  the  act  of  March  3, 1875, 
for  the  improvement  of  this  harbor,  a  channel  was  opened  by  dredging 
from  the  "Middle  Ground,^  up  to  Long  Wharf,  a  distance  of  about  2,500 
feet,  for  a  width  of  50  feet,  and  to  a  depth  of  6  feet  at  mean  low-water, 
or  16  feet  at  mean  high-water.  The  project  for  the  improvement  of  this 
harbor  provides  for  a  channel  100  feet  in  width,  up  to  Long  Wharf,  to 
be  extended  southward  to  the  mouth  of  Town  Brook,  a  distance  of  about 
900  feet  above  Long  Wharf,  so  as  to  form  a  basin  in  front  of  the  wharves 
of  the  city.  150  feet  in  width,  with  a  depth  of  8  feet  at  mean  low-water. 

Under  tne  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  June  14,  1880,  for  this  harbor,  a  contract  was  made  August  24,  1880, 
with  Messrs.  Robert  Hamilton,  jr.,  of  Chebeague  Island,  and  Solomon 
Sawyer,  of  Yarmouth,  Me.,  the  lowest  of  four  bidders,  for  60,000  cubic 
yards,  more  or  less,  of  dredging,  at  17  cents  per  cubic  yard,  measured 
in  Hcmcs. 

Under  this  contract  43,950  cubic  yards  of  dredging  has  been  done 
op  to  the  end  of  the  fiscal  year,  whereby  the  main  channel  has  been  com- 
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plett^d  to  itft  full  projected  width  (viz,  lOO  feet),  and  to  a  depth  of  6  feei 
at  mean  k^wwater,  or  16  feet  at  mean  high-water^  from  deep  water  m 
thv  Middle  (Vnmnd  up  to  the  wharves  of  Plymouth;  and  a  portion d 
the  i>roj*?<^ttHl  basin  in  front  of  the  wharves  has  been  dredged  to  a  depti) 
of  H  tVn*t.  at  iiioau  low-water. 

The  rt^maindor  of  the  dredging  under  this  contract  is  to  be  applied  / 
to  doepenin*^  the  basin. 

Uucler  tlie  appropriation  of  $10,000  made  by  the  river  and  harbor  m 
of  March  .'),  1881,  for  this  harbor,  a  contract  was  made  June  14, 1 
with  tht*  Eat^tem  Dredging  Company,  of  Portland,  Me.,  the  only  b1 
der,  for  lOjHK)  cubic  yards,  more  or  less,  of  dredging,  at  23  cent«  p« 
cubic  yard^  measured  in  scows^  the  same  to  be  completed  on  or  befor 
Jan  nary  31,  lsS3.  This  dredging  is  to  be  applied  to  the  completion  q 
the  projected  basin. 

Ail  the  worlis  projected  for  the  protection  and  preservation  of  Loi^ 
Beach  (which  gives  to  this  harbor  its  only  shelter  from  easterly  storou 
were  completed  in  1879 ;  but,  exposed  as  they  are  to  injury  from  thoB 
violent  storu>a,  they  will  necessarily  require  occasional  repairs. 

For  this  i>ut  pose  an  appropriation  of  $1,000  is  a^ked. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymouth,  of  which  Plymooth 
tlif?  port  of  on  try. 

The  ne^ftre^t  Li^^lit-honscs  are  the  Gurnet  lights,  about  5  miles  distant  from  the  ol 
itf  Plymouth* 

The  followitig  information  in  regard  to  the  revenue  and  commerce 
the  port  of  Plymouth  for  the  year  ending  December  31, 1880,  has  ba 
furui8lied  by  the  United  States  collector  of  customs  of  that  port : 

REVENUE. 

CoUecMous  for  188U 1 $28,208 

Expenaea  collectiDj^  revenue 2,574 


Net  amount  pnitl  the  government 25,634 

FOREIGN  IMPORTS. 

Hemp  ,,..** tons..         1,1 

Burlajia „,. yards..     119,1 

Coal tons.. 

P0taioea _.* hnshels..         1, 

Value^  tl^efiO. 

FOREIGN  EXPORTS. 

Conlage..-. coils..  9 

Swodefl  jjick-plftteft 6, 

Value,  !|5,76d. 

REMAINING  IN  BOND. 

Hemp _.- tons.. 

Biirhtps.. - yards..      63,  €1 

\t%lm,  S108,61§. 

DOMESTIC  IMPORTS. 

Cargoes.  Tons. 

Cottnn 3  125 

CorI 60  16,400 

Iron   ._ 37  3,800 

Fi*ih.ilr>'    4  200  =  2,000  quintai 

Fisli,piirkkd-,., 8  600  =  6,000  qaintal 

Salt. .,„.,,..„, 6  270                        ^ 

Oraiiitf, .,, 2  200 

Ltiiiiber  .__ 16  1, 800  =  2,000,000  feet 

Tar... _, 2  370  =  2,500  tierces. 

Hay 11  758 


^.Jf. 


149  24, 523 

MisciUlJMieonHj  by  packets  and  steamers,  estimated  at  15,000  tons. 
Eatimatetl  Tuiiie,  |1,044,000. 


':^ 


.-''^ 
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DOMESTIC  EXPORTS. 

Cargoes. 

Fish.dry 6  (5, 000  quintals. 

NailB 10  SOOtons. 

Barrels,  empty 12  6,000 

Wood 10  400  cords. 

Value,  199,400.  3rf 

There  are  some  twenty  to  twenty-five  sail  of  vessels  that  are  not  included,  emgag«Ml 
in  the  mackerel,  lobster,  and  fisheries.  There  are  also,  not  included,  the  regular  steam- 
ers and  packets  plying  between  this  port  and  other  domestic  ports,  or  excursion  steam 
ers.    Most  of  the  vessels  arriving  with  cargoes,  sail  from  here  light. 

There  were  no  vessels  built  in  this  district  in  1880. 

The  following-named  papers  are  hereto  appended,  to-wit : 

Two  abstracts  of  proposals  received. 

Abstracts  of  contracts  ma<le. 

Sketch  of  Plymouth  Harbor,  showing  all  the  improvements  made  and  projeett'd. 

Money  statement, 

Jnly  1, 1880,  amonnt  available !|13,528  85 

Amount  appropriated  by  act  approved  March  3, 1881 10, 0(K)  00 

$2.3,  .728  s:> 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outHtanding  liabilities  July  1,  1880 7,114  83 

July  1, 1H81,  outstanding  liabilities 1,494  32 

8,C09  15 


July  1,1881,  amount  available 14,919  70 

/  = =: 

Amount  (estimated)  required  for  completion  of  existing  project 1,000  00 

AmoQjit  that  can  be  prolitably  expendwl  in  fiscal  year  ending  June  30,1883.       1, 000  00 


Ahntract  of  proposals  received  Jitgust  17,  1880, /or  dredging  Phjnwuth  Harbor,  MassaeitH- 

setts. 


if  Bidders.  :        Remdeiice.         !  ^'^Sin?  40,000  cubic  yaul., 

=  t  moiv  or  li'>s. 

Z"-  '  .  I 

1  ;  Robert  narailton.  jr.,  and  Solomon  Sawyer. ...\     and jSe.*       **  '  i  ^ ^L^^'j't J^«  -7»f   ^^"^^ 

^  (  Yannoiitb,  Me.     ^     mea-nred  in  8cow8. 

2  WUliam  W.  Wright* Geneva,  N.  Y 

3  Edgar  M.Paj-n ;  Albany,  N.  Y 

4  A ugustuH  B.  Martin Boston,  Mass 


'*26  ceuta   per   cubic   yard, 

measured  in  scows. 
33   cents    per    cubic    yard, 

measured  in  scows. 
50   c«nt«    per    cubic    yard, 

measured  in  scows. 


'  If  time  of  completion  be  extended  to  June  30,  1881,  bids  20  cents. 
Jbstract  of  proposals  received  June  6, 1881, /or  dredging  in  Plymouth  Harbor,  Massachusetts. 


i  t  BiiMers.  '         Residence. 

si 


Dredging  4.'). 000  cubic  yards, 
more  or  less. 


1     Eastern  Dredging  Company,  by  "William  "W.  I  Portland,  Me 23   cents    per    cubic    yard, 

Wright,  president.  measured  in  scows. 

34e  "         ~~" 
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Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  the  improvement 
of  Plymouth  Harbor j  Matiaachusttitt, 


D«te  of  , 

-  tou tract.  1 


1880. 
Aug.    24 


1881. 
.  Juue    14 


Contractoiw. 


Robert   Hainilton,   jr.,    of    Che- 
beafstie  Island,   Me.,  end  Solo-  | 
mon  Sawyer,  of  Yarmouth,  Me.   i 

Eastern  Drodginjc  Company,  by 
William  W.  Wright,  president. 


Nature  of  work. 


Drcdcinf;  from  the  Middle  Ground  up  to 
Long  Wharf  and  above,  60,000  cubic  ytuxls, 
more  or  less. 

Dredging,  in  completion  of  the  "Inner  Ba- 
sin," near  Long  Wharf  and  above,  40,000 
yards,  more  or  less. 


$0  17 


A    21. 


IMPROVEMENT  OF  PROVINCETOWN  HARBOR,  MASSAC HI'SETTS. 

Since  the  resumption  of  work  in  1866,  for  the  improvement  of  rivers 
and  harbors,  the  aggregate  sum  appropriated  by  Congress  and  allotted 
to  this  harbor  amounts  to  $106,568.44. 

All  the  works  projected  for  the  improvement  of  this  harbor  have  beeu 
completed  as  specified  in  the  Annual  Report  of  1879,  with  the  exception 
of  the  stone  bulkhead  on  the  eastern  end  of  Long  Point.  These  works 
are  all  in  good  condition  and  have  fully  answered  the  purpose  for  which 
they  were  designed.  They  will,  however,  require  constant  watching  and 
repairs,  liable  as  they  are  to  injury  by  the  violent  storms  to  which  they 
are  exposed ;  for  which  purpose  an  appropriation  of  $1,000  is  recom- 
mended for  the  fiscal  year  ending  June  30, 1883. 

Owing  to  the  destructive  effects  of  the  storms  on  the  beach  of  Long 
Point,  as  well  as  on  the  wooden  bulkhead  built  for  its  protection  and 
preservation,  it  has  become  necessary  to  extend  the  stone  bulkhead 
farther  along  the  beach  to  the  westward,  and  to  complete  it  to  the  extent 
now  projected  will  require — 

About  5,000  tons  of  rubblc-stone,  the  estimated  cost  of  which,  placed  in  the  work, 

is ^i,(H)\) 

A.dding  for  superiutendence  and  other  contingencies l.Om 

And  for  annual  repairs  of  other  works  as  above 1,  l)()«i 

Total  amount  required 10, OOij 

Amount  appropriated  by  the  river  and  harbor  act  of  March  3,  1881 5,  iKJ*' 

Additional  amount  recxuired  to  complete  the  projected  improvements ...    5,000 

Under  the  appropriation  of  $500  made  by  the  river  and  harbor  act  of 
June  14,  1880,  together  with  the  unexpended  balance  of  the  appropria- 
tion of  March  3, 1879,  aggregating  $1,112.17,  repairs  have  been  made 
where  most  necessary  on  the  bulkhead  on  Long  Point,  in  which  064jf.-4T 
tons  of  rubble-stone  was  used. 

Under  the  appropriation  of  $5,0(K)  appropriated  for  this  harbor  by  tbe 
river  and  harbor  aet  of  March  3, 1881,  proposals  have  been  invitei  for 
3,500  tons  of  rubble-stone  for  continuing  work  on  the  Long  Point  bulk- 
head, in  response  to  which  six  bids  were  received  which  were  all  rejected 
as  being  too  high  (see  abstract  of  proposals  herewith).  Proposals  an* 
to  be  again  invited  for  the  stone  as  soon  as  practicable. 

Provineetowu,  in  which  the  several  works  above  referred  to  are  situated,  is  a  port 
of  entry  in  the  collection  district  of  Barnstable,  Mass. 
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The  following  information  in  regard  to  the  revenue  and  commerce  of 
that  port  for  the  year  ending  December  31, 1880,  has  been  furnished  by 
the  deputy  collector  of  customs,  to- wit : 

Amount  of  revenue  collected Si.  671  69 

Vftlae  of  imports $53,323  83 

Kamber  of  airivalR  and  departures  of  vesseUj 5,680 

He  estimates^  from  the  best  data  available,  the  amount  of  commerce  and  navigation 
that  will  be  beuetited  by  the  projwsed  improvements  in  Provincetown  Harbor  to  be 
worth  $20,0()0,0tX). 

The  following  papers  are  hereto  appended,  to- wit : 

Two  abstracts  of  proposals  receivetl. 
Abstract  of  colhtracts  made. 

Money  statement 

July  1,  1880,  amount  available <•!.  112  77 

Amoimt  appropriated  by  act  approved  March  3, 1881 5, 000  00 

f6, 112  77 

July  1,  If^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,125  68 

July  1, 1881,  amount  available 4,987  09 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 


JUiract  of  proposals  received  August  17,  1880, /or  furnishiny  rubble-stone  foi'  the  bulkhead 
on  Long  Pointy  Provincetown  UarboTj  Massachusetts. 


About  750  tons  rubble-stone. 


I J  Bidders.  Residcme. 

E^'  ."lOO  tons  large  quarry  250  tons  small  rounded 

zt  \  grout.  I  bowlders. 


1    Joseph  H.  White Hyde  Park,  Mass.    $1.24  per  ton  of  2,240  ,  $1.39  per  ton  of  2,240 

I  I      pounds.  I      pounds. 

:'    Commlnj^s  H.  Holden Tremont,  Me >  $2.50  per  ton  of  2,240  <  $1.50  per  ton  of  2,240 

I      pounds.  .  I      pounds. 


Jhstrart  of  proposals  received  June  6,  1881,  for  furuiMhing  rubble-stone  for  the  bulkhead  an 
Long  Pointj  Provincetown  Harbor,  Massachusetts. 


J  g  Bidders.  Residence. 


About  3,500  tons  rubble-stone. 

r      ■   ~ 

2,500  tons  granite  quany  1, 000  tons  small  round- 
grout,  ed  bowlders. 


pounds.                      I      pounds. 
*-    IsaacHamilton Portland.Me {  $1.67  per  ton  of  2,240    

I      pounds. 
3    Joseph  H.  White Hyde  Park,  Mass  .  ]  $1.71  per  ton  of  2,240     $1.93  per  ton  of  2,240 

I      pounds.  pounds. 

*    Ummc  a.  Sylvester Newton,  Mass  . . . . '  $1.74  per  ton  of  2,240    $1.99  per  ton  of  2,240 

I      pounds.  •      pounds. 

>    C.  T.Derry&Co Boston,  Maes '  $1.79  per  ton  of  2,240     $2.04  per  ton  of  2,240 

I      pounds.  I      pounds. 

«    JamesGlnn Bath,  Me I  $2.10  per  ton  of  2,240     $1.90  per  ton  of  2,240 

I      pounds.  pounds. 
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Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30, 1881,  for  ^  improtmeiU 
of  Provincetown  Harbor^  Massachusetts. 


Date  of 
contractB. 

Contractors. 

Nature  of  work. 

1880. 
Angaat 

n. 

Joseph  H.  White,    Hyde   Park, 
Mass. 

Fumishiii^  and  delivering  nibble-stone  for  < 
projected  stone  bulkhead  on  Long  Point. 
^' Large  quarry  grout,"  500  tons,  more  or 
less 

"Small rounded  bowlders,"  250  tons,  more  or 
less 

£S 


$1.24 

»1.» 


A   22. 

SURVEY  OF  MALDEN  RIVER,  MASSACHUSETTS. 

United  States  ENiiiNEER  Office, 
Portland^  Me.,  December  1, 1880. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  Maiden  River,  Massachusetts,  nifide  under  my  direction,  in 
September  last,  by  Mr.  Sophus  Haagensen,  assistant  engineer,  with  a 
view  to  its  improvement,  as  called  for  by  act  of  Congress  ai)i)roved 
June  14,  1880,  "making  appropriations  for  the  construction,  repair, 
preservation,  and  completion  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,"  the  same  being  accompanied  by  a  map  of 
the  survey,  showing  the  proposed  improvements. 

This  river  is  a  tributary  to  Mystic  River  into  which  it  empties  about 
Smiles  above  its  mouth  at  the  navy- yard  in  Boston  Harbor.  In  ite 
present  condition  it  is  navigable  from  the  bridge  at  the  rubber  works  to 
its  junction  with  the  Mystic,  a  distance  of  about  2  miles,  with  a  depth  of 
barely  7  feet  at  high-water.  This  river  was  ver\^  tortuous  previous  to 
1847-'48  (as  shown  by  the  drawing),  when  it  was  straightened  and  other- 
wise improved  by  parties  interested  in  its  navigation,  for  an  extent  of 
about  three-fifths  of  a  mile  below  the  bridge  at  the  rubber  works.  It  is 
now  desired  to  have  the  channel  straightened  below  and  so  improved 
throughout  that  vessels  drawing  10  feet  of  water  can  ascend  to  that 
bridge  on  the  high-water  of  neap-tides,  the  average  rise  of  which  above 
the  plane  of  mean  low- water  is  8.4  feet,  whilst  the  mean  rise  and  Ml  of 
all  the  tides  is  9.8. 

For  this  improvement  several  channels  have  been  projected  for  a 
width  of  100  feet  and  a  depth  of  12  feet  at  mean  high- water,  with  esti- 
mates for  the  excavation  of  same  (measured  in  situ)  as  follows,  to  wit: 

Cub.  Tardt. 

1.  By  a  cut-oflf  eastward  of  islaod  near  junction  with  Mystic  River  to  a  depth 
of  1*2  feet  at  mean  high- water,  together  with  a  cut-off  of  same  depth  through 
the  marsh  about  one-half  a  mile  above  and  elsewhere  where  shaded  in  red 

on  the  drawing 153,600 

2.  By  following  the  natural  crooked  bed  of  the  river  (as  shown  by  the  broken 

lines  on  the  drawings)  with  a  depth  of  12  feet  at  mean  high-water 96, 500 

3.  By  following  the  natural  bed  of  the  river  from  its  junction  with  Mystic 
River  up  to  the  head  of  the  first  island,  and  thence  through  the  marsh  and 
elsewhere  were  shaded  in  red  on  the  drawing 145,000 

4.  By  adopting  the  first  location  above  described  with  a  depth  of  13|  feet  (in- 
stead of  12)  at  mean  high- water  in  the  cut-off  east  of  the  lower  island 166, 300 
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Of  the  four  projects  described  above,  it  is  recommended  that,  al- 
though the  third  one  would  in  a  great  measure  answer  the  purpose  in 
view,  the  first  one  would  for  a  small  increase  of  cost  make  the  best 
channel  of  which  the  river  is  capable.  In  which  case  the  matej'ial  ex- 
cavated in  the  lower  cut-off  could  be  used  for  closing  the  present  chan- 
nel to  the  westward  of  it. 

The  estimated  cost  of  this  channel  is  as  follows,  to  wit: 

153,600  cubic  yards  of  excayation (marsh  loam,  sand,  &c.)y  at  20  ceuts  per 

cubic  yard  measured  in  situ ^0,720 

4]'if  acres  of  marsh  land  in  upper  cut-off,  at  $100 410 

Adding  for  engineering  and  other  contingencies,  say 3, 870 

Total '..     35,000 

The  accompanying  report  and  map  of  ^^r.  Haagensen  describes  the 
method  and  results  of  the  survey  made  by  him,  to  which  attention  is 
asked  for  more  detailed  information  on  the  subject. 

The  accompanying  letter  of  Mr.  A.  F.  Sargent,  town  treasurer,  fur- 
nishes all  the  information  in  my  possession  relative  to  the  commerce  and 
business  interests  that  would  be  benefited  by  the  proposed  improvement 
of  Mahlen  River. 
Respectfully  submitted. 

Geo.  Thom, 
Colonel  of  Engineers^ 
Bet.  Brig.  Gen.,  U.  S.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  V.  S.  A. 


REPORT  OF  MR.   80PHU8  HAAGEX8EX,   ASSISTANT  EXGIXEKR. 

Boston,  Mass.,  October  14,  1830. 

Gknku.vl:  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  Mai- 
den River,  Massachusetts,  made  in  September,  1830,  in  pursuance  of  your  instructions ; 
also,  to  submit  a  map  of  the  survey,  drawn  to  a  scale  of  ^o^oo.  showing  the  proposed 
improvements. 

The  map  embraces  the  river  irom  the  bridge  at  the  rubber  works,  in  Maiden,  to  the 
junction  of  Maiden  River  Channel  with  that  of  Mystic  River,  a  length  of  2  miles. 

All  the  stations  shown  on  the  map  were  located  by  triangulation,  a  base,  6,392  feet 
Ions,  having  been  measured  on  the  Boston  and  Maine  Railroad  track. 

The  soundings  on  the  lines  1-73,  inclusive,  were  taken  alon^  a  measuring  line  at 
each  10-f4K)t  mark,  check  on  the  stretch  of  the  line  being  had  in  the  known  x>08ition 
of  the  stakes.  On  lines  74-86,  inclusive,  the  soundings  were  located  by  intersecting 
ranges.  For  the  sake  of  plainness  of  the  chart  only  about  one-third  of  the  soundings 
have  been  entered  thereon.  The  soundings  are  expressed  in  feet  and  tenths,  and  refer 
to  the  plane  of  mean  low- water  in  Boston  Harbor.  By  comparison  of  the  two  tide- 
staves  established  (8,800  feet  apart)  it  was  found  that  between  them  there  was  a  slope 
of  1|  feet  on  the  river  at  low- water ;  the  soundings  have  therefore  been  taken  only  at 
and  near  high-w^ater.  and  referred  to  the  plane  of  mean  low-water,  which  is  5.4  feet 
on  the  normal  staff  in  the  Charlestown  navy-yard.  The  soundings  on  the  chart  are 
thns,  properly  speaking,  high- water  soundings  minus  a  constant  9.8  feet,  the  mean 
rise  and  fall  of  tide  at  the  navy-yard.  The  lynches  are  described  in  the  notes.  The 
natural  banks  of  the  river  are  high  salt  marsh,  the  average  level  of  which  is  10  feet 
above  mean  low-water.  Borings  show  about  10  feet  marsh  loam,  then  a  mixture  of 
sand  and  claj,  into  which  a  rod  could  be  pushed  3  to  4  feet  without  striking.  The 
bed  of  the  channel  is  soft  mud,  from  3  to  7  feet  in  depth ;  then  follows  hard-pan.  Only 
•t  Station  0  XII  (near  line  17)  was  the  bottom  found  har(Fand  gravelly  on  the  surface. 

On  account  of  the  harder  snbstratum  found  throughout  the  river  it  is  thought  that 
a  channel  excavated  would  be  practically  permanent.  The  present  channel  north  of 
hne  15  is  in  fact  artificial,  and  has  stood  with  little  change  since  tlredged  in  1847-*48 
by  Mr.  Otis  Tufts. 

The  proposed  improvements  are  to  straighten  and  deepen  the  present  channel. 

The  proposed  channel  has  been  drawn  in  parallel  red  lines  and  shaded  in  red;  the 
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width  is  too  feet,  and  the  depth  on  the  upi)er  part  is  12  feet  at  mean  high-vater  (2.2 
feet  at  mean  low-water) ;  as  the  average  neap  high-waters  rise  8.4  feet  above  Uie 
plane  of  reference,  there  would  consequently  be  10.6  teet  in  the  channel  on  a  neap  high- 
water,  and  the  new  channel  therefore  be  practicable  *for  vessels  drawing  10  feet  up  to 
the  bridge  at  the  rubber  works. 

In  its  present  condition  the  channel  above  the  Maiden  draw  is  barely  practicable  for 
vessels  drawing  7  feet,  below  it  for  8  feet,  under  the  above  suppositions. 

From  line  22  to  40,  the  present  channel  would  be  abandoned  and  a  cut-off  through 
the  marsh  substituted  ;  as  the  bottom  of  the  cut-off  would  be  more  than  1  foot  below 
the  old  channel,  the  current  would  naturally  follow  the  cut-off.  Below  line  52  it 
would  be  necessary  to  dredge  H  f©et  deeper  than  above  (or  to  gjve  a  depth  of  \^ 
feet  at  mean  hieh-water,  3.7  feet  at  mean  low-water),  in  order  to  induce  the  cnrrent 
to  pass  east  of  the  island  instead  of,  as  at  present,  to  pass  west  of  the  same. 

Estimates  have  been  made  for  the  excavation  of  the  above-described  channel  m 
well  as  for  one  following  the  natural  course  of  the  river  (shown  in  broken  red  lines), 
and  for  combinations  of  both,  with  various  channel  depths ;  for  details  of  these  esti- 
mates I  would  respectfully  refer  you  to  my  letter  of  23d  ultimo.  As  one  of  the  miiD 
objects  of  the  improvement  contemplated,  viz,  straightening  of  the  channel,  would 
not  be  accomplished  by  the  alternatives  referred  to,  the  estimates  for  the  straight  chan- 
nel are  only  here  presented. 

Although  pai't  of  the  dredging  would  be  "  tide- work, ^*  I  have  estimated  the  cost 
per  cubic  yard  {in  situ)  at  17  cents,  as  the  dredged  material  can  be  disposed  of  either 
by  sales  to  parties  along  the  river  or  by  dumping  in  old  channels,  without  necc«i 
tating  the  exi)en8ive  tow  through  four  dniw-bridges  to  the  dumping  ground  in  the 
ont-er  harbor. 

The  estimated  cost  is  as  follows : 

1.  For  dredging  a  channel  2,250  feet  iu  length,  100  feet  wide,  and  13i  feet 

deep  at  mean  high-water  (3.7  feet  at  mean  low- water),  thence  additional 
7,000  feet  of  the  same  width,  and  a  depth  of  12  feet  at  mean  high- water 
(2.2  feet  at  mean  low-water),  requiring  the  excavation  of  lfi6,300  cubic 
yards  {in  situ)  of  mud  and  sand,  at  17  cents  per  cubic  yard ^\27l 

2.  For  4.1  acres  of  marsh  land,  at  $100  per  acre 410 

3.  Engineering  and  contingencies,  about  10  per  cent 2,819 

Total  cost  of  improvement 31,500 

Very  respectfully,  your  obedient  servant, 

SoPHi's  Haagexskx, 

Assistant  Engineer. 
Bvt.  Brig.  Gen.  Gko.  Tiiom, 

Colonel  of  Knyineei^s^  U,  S,  A, 


COMMERCIAL  STATISTICS. 

Malden,  DecemheTy  l*^. 
Dear  Sir:  Your  note  of  the  29th  ultimo  was  duly  received,  in  which  you  express  a 

desire  for  information  relative  to  the  business  of  Maiden  River. 

#  #  #  *f  «  #  « 

The  information  furnished  me  as  to  the  commerce  of  the  river  is  as  follows,  viz: 

Ton*.  • 

Coal,  for  manufacturing  use 15,000 

Coal,  for  domestic  use 35,000 

Oatsand  com,  20,000  bushels 400 

Flour,  20, 000  barrels 2,000 

,300,000  last  blocks 1,750 

Flint  stone 1,000 

^00  casks  lime  and  cement 375 

Ten  thousand  cords  wood,  5,000  cords  bark,  2,000  tons  hay,  requiring  448  vessels,  of 
250  tons  buiflen,  being  the  largest  vessel  that  can  navigate  the  river.  The  charge  for 
towing  is  $50  per  vessel. 

The  Unite<l  States  Government  owns  property  on  the  river  to  the  valne  of  $3,000,000. 

One  new  factory,  doing  aH  extensive  business,  has  been  erecte4  on  the  stream  above 
the  draw-bridge  the  past  season,  and  others  are  in  contemplation.  The  improvement 
of  the  river  would  greatly  facilitate  our  present  business,  give  prominence  to  the  de- 
sirable sites  alon^  the  river,  and  influence  all  the  material  interests  of  the  town. 

The  number  of  inhabitants  of  Maiden  is  upwards  of  12,000,  and  application  luinbeen 
made  to  the  general  court  for  a  city  charter. 
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The  expense  atteiuling  the  carrying  ont  of  the  proposed  improvement  of  the  river 
cannot  be  large,  and  as  the  citizens  generally  are  very  anxions  in  regard  to  the  matter, 
believing  the  bnsiness  interest  of  the  town  depends  largely  upon  its  accomplishment, 
I  hope  and  tmst  that  the  petition  will  receive  a  favorable  consideration. 
Yours,  respectfully, 

A.  F.  Sargkxt, 

Totcn  Treasurer, 
General  TiiOM. 


A  23. 

SURVEY   OF  THE   MOUTH  OF    NARRAGUAGUS   RIVER,   AT   MILLBRIDGE, 

MAINE. 

United  States  Engineer  Office, 

Portland,  Me.,  December  2,  1880. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  mouth  of  '*  Narraguagus  River,  at  Millbridge,  Maine,"  made 
under  my  direction,  in  September  and  October  last,  by  Mr.  A.  C.  Both, 
assistant  engineer,  with  a  view  to  the  improvement  of  its  navigation,  in 
compliance  with  the  act  of  Congress  approved  June  14,  1880, "making 
appropriations  for  the  construction,  repair,  and  preservation  of  certain 
works  on  rivers  and  harbors,  and  for  other  purposes,"  the  same  being 
accompanied  by  a  map  showing  the  results  of  the  survey,  an<l  a  project 
for  the  improvement  proposed. 

This  map  shows,  on  a  scale  of  5 0^00?  the  present  condition  of  this  river 
fironi  the  bridge  at  Millbridge  down  to  its  mouth,  below  Turner's  Point 
(a  distance  of  about  3J  miles),  with  the  depth  of  water  at  mean  low- 
water,  the  mean  rise  and  fall  of  the  tides  being  11.2  feet. 

Under  appropriations  made  in  1871  and  1872,  the  navigation  of  this 
river  was  very  much  improved  from  the  bridge  at  Millbridge  up  to  the 
head  of  navigation  at  Cherryfield — a  distance  of  about  7  miles — by  which 
c^oasting  vessels  of  light  draught  with  center-boards  were  enabled,  for 
the  first  time,  to  run  to  and  tVom  Cherryfield  at  high-tide  without  trans- 
shipment in  scows  (before  necessary)  at  Millbridge.  But  little,  however, 
was  done  for  improving  the  river  below  the  bridge.  At  Millbridge  the 
only  obstruction  to  navigation  which  now  requires  special  attention  is 
the  bar  which  extends  from  the  "deep  hole"  (IJ  miles  below  the  bridge) 
<lown  to  deep  water,  on  the  shoalest  part  of  which  the  channel  has  only 
about  5 J  feet  of  water  at  mean  low- water,  or  4  feet  at  extreme  low- water ; 
whilst  above  the  "deep  hole"  (which  has  a  depth  of  about  10  feet  at 
mean  low-water)  up  to  the  bridge,  the  channel,  though  narrow  and  tor- 
tuous, has  a  depth  of  not  less  than  6  J  feet  at  mean  low- water. 

To  enable  coasters  to  reach  this  "Deep  Hole"  (the  only  anchorage  at 
low-water)  in  all  stages  of  the  tide,  as  well  as  to  enable  the  coastwise 
steamers  which  touch  at  Millbridge  to  reach  the  lower  landing  (which 
is  one  of  the  principal  landings  for  passengers  and  freight  for  this  and 
the  other  neighboring  towns  on  this  part  of  the  coast),  it  is  proposed  to 
open  this  channel  where  shown  on  the  accx)mpanying  map  by  the  area 
shaded  in  red,  so  as  to  have  a  width  of  not  less  than  200  feet  at  mean 
lowwater,  with  a  depth  of  not  less  than  11  feet  up  to  Long  Point,  and 
thence  to  "  Deep  Hole"  a  depth  of  9  feet  at  mean  low- water — those  dei)th8 
^^H  1  iV  feet  less  at  extreme  low-water. 

The  estimated  cost  of  this  improvement  is  as  follows,  viz: 

^,092  cubic  yards  of  dredging  (in  «7«),  at  20  cents $  15, 818 

Engineering  and  other  contingent  expenses,  say..! 4,  lb2 

Total -.--.     50,000 
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For  a  more  detailed  description  of  this  channel,  as  well  as  of  the  method 
and  results  of  the  survey,  attention  is  asked  to  the  accompanying  report 
and  map  of  the  assistant  engineer,  Mr.  A.  C.  Both,  by  whom  the  survey 
wa«  made. 
Kespectfully  submitted. 

George  Thom, 
Colonel  of  Engineers, 
Bvt.  Brig.  Gen.j  U,  IS.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


uepout  of  mr.  a.  c.  both,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  ifc,  December  1,  18:10. 
General  :  I  have  the  honor  to  submit  the  following  report  on  a  snrvey  of  the  month 
of  Narraguagus  River,  Millbridge,  Me.,  made  in  pursuance  of  verbal  instrnctions  re- 
ceived from  you  in  this  office;  also  a  copy  of  a  rough  plot  of  this  survey,  made  in  the 
tie  Id  to  a  scale  of  sjiliji' 

topography. 

The  field  work  was  commenced  September  20  and.  completed  October  16,  ISdO.  A 
base  line  of  2,391.87  feet  in  len^h  was  lueasured  across  the  fiats  on  the  east  side  of  the 
harbor,  from  A  station  C  (at  Fish  Point)  to  A  station  E.  The  extremities  of  this  line 
are  marked  by  holes,  five-eighths  inch  diameter  and  1  inch  deep,  driUed  into  the  solid 
rock.    The  magnetic  bearing  of  this  line  is  54^  east  of  south. 

The  triangulation  stations  marked  on  the  accompanying  sheets  N,  M,  L,  K,  A,  B,  C, 
D,  E,  F,  G,  H,  and  I,  on  the  east  shore,  also  the  trlangulation  stations  XII,  XI,  Xi,  X, 
IX,  VIII,  VII,  III,  II,  I,  0,  922,  and  SE.,  on  the  west  shore,  are  permanently  marW 
by  holes  drilled  in  the  solid  rock.  The  A  stations  V,  VII  are  marked  by  drill  holes  iu 
large  bowlders  not  likely  to  be  moved,  and  the  remaining  ^  stations,  XIIi,  XIII,  XIV, 
and  XV,  are  marked  by  copper  nails  driven  into  stakes  or  wharf  timbers. 

hydrography. 

All  the  soundings,  3,826  in  number,  were  taken  on  ranges  established  on  shore,  and 
were  located  by  transit  angles  from  suitable  stations.  They  are  referred  to  the  plane 
of  mean  low-water,  as  determined  by  continuous  tide  observations,  taken  day  and 
night  for  one  lunation.  The  tide  gauge  used  for  these  observations  was  nailed  to 
the  north  corner  of  the  upper  steamboat  wharf.  The  result-s  obtained  were  as  follows, 
viz: 

TIDES. 

Feet. 

Mean  rise  and  fall  of  tides  from  continuous  observations  during  one  lunation  -.  11.2 

Highest  observed  high- water  above  mean  low- water 12. 9 

Lowest  observed  low-water  below  mean  low-water 1.3 

Extreme  observed  rise  and  fall  of  tides 14.2 

Lowest  observed  high- water  above  mean  low-water 9.i 

Highest  observed  lo  w- water  above  mean  low- water 2. 3 

Smallest  observed  rise  and  fall  of  tides 6.9 

Difference  between  highest  and  lowest  observed  rise  and  fall  of  tides --  6.0 

BENCH-MARK. 

The  A  station  XI,  situated  near  the  high-water  line,  about  150  feet  south  of  tie 
junction  of  upper  steamboat  wharf  with  wie  shore,  was  selected  for  a  bench-mark- 
The  mean  low-water  plane,  established  as  above,  was  transferred  to  this  bench  by 
level,  and  was  found  to  be  14.3  feet  above  this  plane. 

borings. 

The  character  of  the  material  along  the  existing  channel  was  determined  by  nine 
borings ;  the  locations  of  these  borings  are  indicated  by  blue  circles,  and  are  numbered 
(also  in  blue)  from  I  to  IX,  inclusive. 

The  result  of  these  borings  is  given  in  tabulated  form  on  the  accompanying  sheet. 
It  will  be  seen  that  the  material  consists  chiefly  of  soft  mud  and  some  loose  sand,  and 
is  supposed  to  be  very  easily  dredged.  Possibly,  near  Long  Point  a  few  bowlders  may 
be  met  with. 
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CURRKXTS. 

As  Ihe  velocities  of  the  curroiit«  at  this  ])lace  did  r.ot  appear  ko  exceed  li  to  2  miles 
per  hour  ou  an  average,  it  wan  not  deemed  necessary  to  make  any  observations. 

PROPOSKD  IMPROVEMENTS. 

The  improvement  proposed  to  be  made  at  this  place  consists  in  dredging  a  channel 
from  deep  water  below  Turner's  Point  to  the  deep  water  otf  Fickett's  Point,  called  the 
**  Deep  Hole,"  the  only  available  anchorage  in  the  harbor.  As  this  place  is  only  acces- 
sible at  or  near  high-tide  for  vessels  navigating  these  waters,  it  is  now  of  little  value 
for  vessels  seeking  shelter  during  heavy  weather  and  at  time  of  low-water.  At  present 
there  is  only  5^  feet  of  water  at  mean  low-water,  or  4  feet  at  extreme  low-water, 
over  the  several  bars  crossing  the  channel.  This  improvement  would  also  enable  the 
steamers  of  the  Portland,  Bangor  and  Machias  Steamboat  Company,  which  touch  at 
this  jmrt  four  times  a  week  during  the  entire  year,  to  land  passengers  and  the  heavy 
fi^iglits  for  this  place  at  the  lower  steamboat  wharf,  whereas  now  they  have  to  make 
the  stop  in  the  lower  bay  (except  at  high-water),  and  transfer  passengers  and  freights 
on  lK>anl  of  a  lighter,  at  great  expense  and  loss  of  time. 

The  channel  above  the  **Deep  Hole"  being  narrow  and  tortuous,  is  navigated 
mostly  at  or  near  high-water.  Several  ledges  which  i)i*oject  into  this  channel — one 
alwve  the  beacon,  one  off  the  upper  steamboat  wharf,  and  one  above  Sawyer's  WTiarf, 
all  on  the  east  side  of  the  channel — ^have  been  closely  surveyed,  and  are  found  to  be  of 
Huch  extent  as  not  to  warrant  their  removal,  especially  as  by  buoying  them  out  prop- 
erly they  can  well  be  avoided,  and  are  not  considered  dangerous  to  the  navigation  of 
this  channel. 

The  great  cost  which  the  improvement  of  this  portion  of  the  channel  would  involve 
and  the  fact  that  vessels  drawing  6|  to  7  feet  of  water  can  go  up  to  the  wharves  from 
the  **Deep  Hole"  at  low-water,  makes  it  appear  unnecessary  at  the  present  time  to 
recommend  any  work  being  done  here. 

Much  of  the  lumber  manufactured  in  the  saw-mills  at  Chcrryfield  (about  7  miles 
above  the  draw-bridge)  is  shippe<l  from  the  port  of  Millbridge.  Vessels  of  the  larger 
class  are  also  built  here  at  three  different  ship-yards. 

It  is  therefore  proposed  to  dredge  a  channel  from  the  deep  wat^r  below  Turner's 
Point  to  the  •*  Deep  Hole"  off  Fickett's  Point,  having  a  width  of  200  feet  and  a  depth 
of  H  feet  at  mean  low-water,  which  is  believed  to  meet  all  the  requirements  of  navi- 
gation at  this  place  at  the  present  time. 

ESTIMATE. 

opening  a  channel,  A-B,  C-D,  as  shown  on  the  accompanying  sheet,  shaded  in  rc<l- 
havmg  a  depth  of  not  less  than  11  feet  at  mean  low- water,  or  22.2  feet  at  mean  high, 
water,  and  a  least  width  of  200  feet,  will  require  the  removal  of  the  following  quanti- 
ties of  material : 

Channel  from  A  to  B  =220,730  cubic  yards,  measured  in  situ, 
Channel  from  C  to  D  =     8,360  cubic  yards,  measured  in  situ. 

Total 229,090  cubic  yards,  measured  in  situ j  at  20  cents  per 

tabic  yard $45,818 

Eugiueering  cxi>en8es  and  contingencies 4,182 

Total  cost  of  improvement ^ 50,000 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both, 
Civil  Enginesr. 
Bvt.  Brig.  Gen.  Geo.  Tuom, 
Colonel  of  Entfineei »,  U,  S.  A 
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nrpR0VEME^'T  of  harbors  and  rivers  on  the  southern  coast 
.of  massachusetts  and  in  rhode  island— improvement  of  con- 
necticut river. 

heport  of  lieutenant  colonel  g,  k.  warren,  corps  of  engl- 
xeers,  bvt,  maj,  gen  v.  s,  a.,  officer  in  charge,  for  the  fis- 
cal tear  ending  june  30,  18^1,  with  other  documents  relat- 
ing to  the  works. 

Engineer  Office,  U.  S.  Army, 

Xewportj  E.  J.,  August  13,  1881. 
General:  I  have  the  honor  to  transmit  herewith,  my  annual  reports 
upon  the  works  of  river  and  harbor  improvements  and  surveys  under 
niy  charge  during  the  fiscal  year  ending  June  30, 1881. 
Respectfully  submitted. 

G.  K.  Warren, 
Lieutenant-  Colonel  of  Engineers^ 

Bvt.  Maj.  Oen.,  V.  S.  A. 
The  Chief  of  Engineers,  U.  8.  A. 


B  I. 


By 


improvement  of  HYANNIS  harbor,  MASSACHUSETTS. 

During  the  fiscal  year  ending  June  30, 1881,  no  work  was  done, 
act  of  Congress  approvetl  March  3,  1881,  $5,000  was  appropriated. 

Under  date  of  May  11, 1881,  advertisement  was  made  inviting  pro- 
posals for  furnishing  riprap  granite  to  repair  the  slopes  of  the  break- 
water below  low-water. 

On  June  8,  the  following  proposals  were  received : 


Xo.. 


Name  and  aildress. 


Price  per 
gross  ton. 


Commence.   <    Complete. 


I 

1  Charles  E.  Davis,  Wood's  HoU,  Mass 

2  Joseph  H.  White,  Hyde  Park,  Mass  . 

3  Charles  H.  Edwards,  Quincy,  Mass . . 

4  C.  Y.  Derry  Al  Co.,  Boston,  Mass 


$1  69 
2  13 
2  18 
2  60 


188L 

October  31. 

Do. 

Do. 

Do. 


The  contract  was  awarded  to  Charles  E.  Davis,  the  lowest  bidder. 

The  available  money,  it  is  estimated,  will  be  sufficient  to  complete, 
darmg  the  present  season,  the  work  of  repairing  and  building  up  the 
slopes  of  the  breakwater  in  accordance  with  the  project  adopted  in  1874. 

Mr.  J.  P.  Cotton,  assistant  engineer,  has  superintendence  of  this  work. 

The  wants  of  the  future  are,  dredging  to  increase  the  depth  within 
the  protected  area  and  changing  the  light-house  to  the  east  end  of  the 
breakwater  and  adding  fog-signals. 


540    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Money  statement 

Aniouiit  appropriated  by  act  approved  March  3,  1881 §5, 000  00 

July  1 ,  1881,  amount  expended  daring  fiscal  year 50  6^2 

July  1,  18H1,  amount  available 4,949  3? 


B   2. 

IMPROVEMENT  OF  NANTUCKET  HARBOR,  MASSACHUSETTS. 

By  act  of  Congress  approved  June  14,  1880,  there  was  appropriated 
$50,000  for  beginning  this  work. 

A  project  for  carrying  on  the  improvement  under  this  appropriation 
was  submitted  to  the  Chief  of  Engineers  June  26,  1880.  This  was 
referred  to  the  Board  of  Engineers  for  Fortifications  and  River  and 
Harbor  Improvements  by  the  Chief  of  Engineers. 

The  project  was  returned  by  this  Board  to  the  Chief  of  Engineers 
with  a  report ;  it  was  then  referred  to  the  honorable  Secretary  of  War 
and  approved  by  him.  The  approved  project  was  received  from  the 
Chief  of  Engineers  October  25, 1880. 

This  project  contemplates  the  building  of  a  jetty  from  the  shore  west 
of  the  entrance  to  the  harbor  out  to  deep  water  outside  of  the  bar,  a  dis- 
tance of  about  6,500  feet.  During  the  progress  of  constjructioa  of  this 
jetty,  careful  watch  is  to  be  kept  by  sounding  and  by  making  current 
observations  of  its  eii'ect. 

It  is  expected  that  a  jetty  on  the  east  side  of  the  entrance  will  be 
required,  as  estimated  for  in  the  report  of  survey  of  1879.  If  the  west- 
ern jetty  fails  to  give  the  increased  depth  sought  the  eastern  jetty  wiJl 
be  commenced. 

Under  date  of  !N^ovember  3,  1880,  advertisement  was  made  inviting 
proposals  for  furnishing  riprap  granite  in  the  jetty. 

The  following  is  an  abstract  of  proposals  received  and  opened  on 
December  3, 1880 : 


No. 


Name  and  address. 


1  James  Scnll j,  Groton,  Conn 

2  F.  K.  Balloa,  Boston,  Maos 

3  I  Charles  H.  Edwards,  Quincy.  Mass . . 

4  Clinton  H.  Stephens,  Brooklvn,  N.  Y 

5  i  John  F.  Kowe,  Frankfort,  Me 


Price  per 
gross  ton. 


$1  87 
1  88 

1  92 

2  74 

3  45 


Commence. 

Complete. 

Mar.  1,1881 
Mar.  1,1881 
Mar.  1, 1881 
Mar.  1, 1881 
Mar.  1, 1881 

Dec.  I.IWI 
Dec.  1.1881 
Dec.  1.1»*1 
Dec  l,im 
Dec  1,18^1 

The  contract  was  awarded  to  James  Scully,  Groton,  Conn.,  and  work 
under  itVas  commenced  April  20^  1881,  and  up  to  June  30, 1881, 3,989  ,'y 
tons  of  granite  had  been  placed  m  the  jetty. 

The  total  length  of  the  jetty  is  850  feet. 

It  is  too  soon  to  see  or  predict  the  effect  of  the  jetty  in  increasing  the 
depth  of  water  over  the  shoals. 

A  careful  and  comprehensive  survey,  extending  from  1  mile  west  of 
the  jetty  to  upwards  of  2  miles  east  of  it,  has  been  made  since  the  work 
began.  This  survey  includes  the  harbor  proper,  and  the  shoal  across  the 
entrance,  out  to  18  feet  depth  at  mean  low-water.  The  area  included  in 
this  survey  covers  more  than  3  square  miles,  on  which  19,000  soundings 
have  been  taken,  each  being  located  by  two  angles  from  a  base  on  the 
shore. 
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The  map  of  this  sui^ey  is  intended  as  a  basis  for  future  comparison 
of  changes  following  the  construction  of  the  jetty.  Surveys  and  current 
observations  will  be  made  during  each  month  to  discover  the  elfect  of 
the  jetty. 

By  act  of  Congress  api)roved  March  3, 1881,  $25,000  was  appropriated 
for  this  improvement ;  but  no  attempt  has  yet  been  made  to  secure  pro- 
posals for  doing  the  work,  it  being  thought  best  to  await  the  experience 
we  are  gaining  under  the  present  contract. 

The  fUnds  now  available  will  not  finish  the  west  jetty.  If  it  is  left 
unfinished  it  is  probable  that  the  depth  at  the  outer  end  and  beyond 
will  be  increased  by  scour,  thei-eby  increasing  the  cost  of  the  work  and 
time  of  its  completion.  It  is  important  that  in  case  undue  scour  on  Coa- 
tue  point  or  shoal  takes  place  we  have  funds  in  hand  to  at  once  attend 
to  it.  We  have  therefore  asked  for  $75,000  for  this  work  for  the  year 
ending  June  30, 1883. 

The  superintendence  of  the  work  has  been  under  J.  P.  Cotton,  Assist- 
ant Engineer. 

Money  statement, 

July  1,  1HJ30,  amount  available $50,0i)0  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

!^5, 000  OO 

July  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,551  91 

July  1,  IH-^I,  outstanding  liabilities 363  37 

7,915  28 

July  1, 1H81,  amount  available (57,084  72 

Amount  (estimated)  required  for  completion  of  existing  project 149, 000  00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.    75, 000  00 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 

Washington^  D.  C,  October  18,  1880. 

Sir:  I  beg  leave  to  submit  herewith  a  report  from  the  Board  of  Engi- 
neers for  Fortifications  and  River  and  Harbor  Improvements,  upon  the 
plan  proposed  by  Lieut  Col.  G.  K.  Warren,  Coqis  of  Engineers,  for  the 
improvement  of  the  harbor  of  IS^antucket,  Mass.,  for  which  an  appropri- 
ation of  $50^000  was  made  in  the  river  and  harbor  act  of  June  14, 1880. 

The  plan  is,  in  general  terms,  to  improve  the  entrance  of  the  harbor 
by  jetties,  which,  it  is  believed,  will  have  the  etfect  of  arresting  the 
motion  of  the  littoral  sand  and  so  concentrate  the  action  of  the  tidal  cur- 
rent as  tor  scour  and  maintain  a  channel;  and  the  project  submitted  by 
Lieatenant-Colonel  Warren  for  the  expenditure  of  the  above  appropria- 
tion contemplates  its  application  towards  the  construction  by  contract 
of  a  jetty  of  riprap  stone  on  the  west  side  of  the  entrance  to  the  harbor, 
commencing  on  the  shore  and  extending  out  as  far  as  the  funds  will  admit. 

The  Board  adopts  this  western  jetty  at  the  position  advocated  by  Lieu- 
tenant-Colonel Warren,  or  300  to  400  feet  easterly  from  it,  and  recommends 
that  it  be  extended  as  far  as  the  currents  continue  capable  of  excavating 
the  required  depth.  Should  the  deep  water  not  be  reached  thereby  an 
eastern  jetty  would  be  necessary. 

The  cost  of  the  improvement  is  estimated  approximately  at  $112,000, 
provided  the  west  jetty  will  alone  suffice,  but  if  an  eastern  jetty  also  be 
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required,  at  $180,000.  And  further,  if  it  shonld  be  found  necessary  to 
carry  out  both  jetties  to  deep  water  the  approximate  cost  would  become 
$238,000. 

As  the  proportions  in  which  the  east  and  west  jetties  should  be  cou- 
structed,  as  well  as  their  lengths,  must  be  left  to  experience  acquired  in 
the  progress  of  the  work,  these  estimates  indicate  only  the  possible  limits 
of  cost. 

Concurring  in  the  views  and  conclusions  of  the  Board  I  beg  leave  to 
suggest  that  the  proposed  plan  of  improvement  be  adopted,  and  that 
Lieutenant-Colonel  Warren  be  instructed  to  proceed  with  the  work  in 
accordance  with  the  recommendations  of  the  Board. 
yer>^  respectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chief  of  Engineers^ 
Brig,  and  Bvt  Maj.  Gen. 
lion.  Alexander  Eamsey, 

Secretary  of  War. 

[Indorsement.] 

Kecommendation  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War: 

H.  T.  Crosby, 
War  Department,  Chief  Clerh 

October  IJ),  1880. 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &c.. 

New  Yorky  August  23, 1880. 

General  :  The  Board  of  Engineers  for  Fortifications  and  Improve- 
ments of  Rivers  and  Harbors^  to  whom  was  submitted  the  project  of 
General  G.  K.  Warren  for  the  improvement  of  the  harbor  of  Nantucket, 
under  the  provision  of  the  river  and  harbor  act  appropriating  $50,000 
therefor,  have  the  honor  to  submit  the  following  report: 

An  examination  of  this  harbor  and  the  approaches  thereto  was  made 
under  the  direction  of  the  local  engineer  in  1874,  and  a  report  and  map 
forwarded  to  the  Chief  of  Engineers  November  30,  of  the  same  year. 

In  1879  a  partial  re-examination  was  likewise  made  and  the  results  and 
conclusions  embodied  in  General  Warren's  report  and  sketch  of  Novem- 
ber 25,  of  that  year. 

As  the  whole  amount  allotted  to  these  surveys  was  only  $700,  and 
was  applied  to  examinations  necessary  for  the  discussion  of  sevei^l  proj- 
ects tor  improving  the  harbor  and  its  approaches,  the  information 
obtained,  although  very  important,  did  not  suffice  for  an  extended  de- 
lineation of  the  exterior  shoals  formed  to  the  east  and  west  of  the  ap- 
proaches to  the  present  entrance.  This  might  have  proved  valuable 
for  comparison  with  the  Coast  Survey  charts  of  an  earlier  date,  by  indi- 
cating changes  in  the  shoals  and  the  direction  of  the  predominant  drift 
of  sand. 

In  default  of  observations  thus  extended  through  a  series  of  years, 
the  Board  must  rely  upon  the  information  furnished  in  the  report  of 
General  Warren,  which,  indeed,  appears  to  contain  all  the  imjwrtant 
facts  now  known  and  pertinent  to  the  case. 
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The  depth  of  water  on  the  outer  bar,  and  in  the  approaches  to  the 
entrance  of  the  harbor^  seems  not  to  have  varied  from  6  feet  at  mean 
low-water  from  1829  to  the  present  time,  and  the  mean  rise  being  3  feet, 
the  navigable  depth  leading  into  the  harbor  is  clearly  defined. 

The  entire  ^harbor  comprises  an  interior  basin  between  5  and  6  miles 
long,  separated  from  the  waters  of  the  sound  by  the  long  narrow  Coatue 
Beach,  the  entmnce  to  the  harbor  being  at  the  western  end  of  the 
basm. 

The  tidal  basin  is  sufficient  to  maintain  a  strong  current  on  the  ebb 
which  issues  from  the  outlet  between  Brant  and  Coatue  Points  in  a 
northwesterly  direction,  with  sufficient  force  to  excavate  a  deep  channel 
having  a  least  depth  of  12  feet  throughout,  for  the  distance  of  three-fifths 
of  a  mile.  The  waters  are  then  dispersed  laterally,  and  the  navigable 
depth  until  the  outer  bar  is  passed  is  only  6  feet  at  mean  low- water. 

General  Warren,  in  his  report  of  November  25, 1879,  to  which  refer- 
ence is  respectfully  requested  for  many  interesting  details,  sums  up  the 
(laestion  of  drifting  sand  as  follows : 

Aflsnining,  tlien,  as  reasonable  that  the  sands  at  the  Nantucket  Bar  came  from  the 
west  through  the  Miiskeget  Channel,  and  are  spread  out  over  the  sound,  it  is  proba- 
ble that  the  north  winds  and  theh*  waves  drive  this  upon  the  hollow  bend  of  the  Nan- 
tucket shore,  and  that  the  littoral  wave  motion  works  the  sand  both  oast  and  west 
towards  the  entrance,  as  there  is  a  sand  spit  on  both  sides,  although  that  forming 
Coatue  Beach  on  the  east  is  much  longer  than  that  known  as  Brant  Point  on  the 
we«t. 

The  sand  spits  thus  maintained  by  littoral  sands  moving  towards  the  ends,  approach 
each  other  as  closely  as  the  water  entering  and  leaving  the  tidal  basin  will  allow,  and 
then  the  sunti  which  reaches  the  ends  is  washed  away  by  the  current,  some  going  to 
till  up  the  harbor,  and  some  going  to  form  the  bar  outside. 

The  overlapping  of  the  Coatue  Point,  shows  that  the  supply  from  this  direction  ex- 
ceeds that  from  Brant  Point,  and  this  condition  gives  a  direction  to  the  issuing  or  ebb 
current  towards  the  northwest.  But  at  .the  outer  part  of  the  bar  (nearly  1  mile  dis- 
tant), the  currents  of  the  sound  are  nearly  eastward,  so  that  a  new  direction  is  given 
to  the  line  ol  deepest  water  there,  and  the  channel  has  for  years  past  been  moving 
eastward  at  its  outer  end. 

The  fact  of  the  outlet  being  at  the  western  end  of  the  basin  would  in- 
dicate, in  the  absence  of  facts  to  the  contrary,  that  the  predominance 
of  the  sand  drift  along  and  near  Coatue  Beach  has  been  from  the  east- 
ward, but  as  no  observations  have  been  cited  to  show  an  advance  of 
Coatue  Point,  or  of  the  Coatue  Flats,  it  cannot  thence  be  assumed  that 
the  entrance  at  the  present  time  is  not  in  a  state  of  equilibrium  between 
the  opposing  drift  from  the  east  and  the  west,  and  the  local  currents. 

However  this  may  be,  the  Board,  after  a  careful  study  of  the  maps 
and  reports,  and  after  a  discussion  of  the  facts  involved  with  General 
Warren,  are  prepared  to  act  upon  the  project  of  improvement  presented. 

General  Wanen's  complete  project  is  as  follows: 

I,  however,  prefer  the  placing  of  the  jetty  on  the  west  side  of  the  entrance,  keeping 
daring  its  erection  such  a  watch  ujion  Coatue  Point  that  no  injurious  change  shall 
occur  there. 

The  jetty  I  propose  is  to  be  triangular  in  section,  with  side  slopes  of  45  degrees,  the 
top  to  be  5  feet  above  mean  low-water  for  a  distance  of  4,000  feet  from  the  shore ;  the 
outer  2, 500  beiuj?  more  exposed  to  the  action  of  the  waves,  should  be  4  feet  wide  on  top, 
with  the  same  side  slopes  and  the  same  height.  The  outer  end  or  head,  being  in  deeper 
witer,  should  have  increased  dimensions  to  meet  the  greater  shock  of  the  waves  and  eftect 
of  ice  to  which  it  will  be  exposed.  The  jetty  is  to  be  of  large  riprap  stone,  dropped 
immediately  upon  the  line  of  tl^e  work^  or,  as  it  is  a  shallow  bar  and  much  exposed,  it 
may  be  better  to  land  the  stone  inside  the  harbor  on  Brant  Point,  and  lay  a  railway 
truck  (probably  a  mile  long)  to  carry  the  stono  to  the  x>oint  on  the  shore  where  the 
Mty  is  to  begin ;  continue  the  railway  on  piles  oat  along  the  line  of  jetty,  and  drop 
the  stone  as  the  track  advances. 

The  following  is  the  estimated  cost  of  a  jetty  of  the  above  descrii)tion : 

l»t  section,  4,000  feet,  7  tons  of  rijirap  per  linear  foot,  stone  to  average  1^  tons, 
^,000  tons. 
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2d  section,  2,500  feet,  12  tons  per  linear  foot,  atone  to  average  1^  tons,  30,000  tons. 

Total  58,000  tons  at  $1.75 $101,500  00 

Add  for  contingencies 10,500  00 

112,000  00 

It  is  thought  that  this  improvement  could  be  carried  on  to  ultimately  increase  the 
depth  to  12  or  14  feet  or  more,  but  to  do  this  a  second  jetty  may  be  require<l,  which, 
in  general  terms,  may  double  this  estimate. 

No  benefit  could  result  unless  at  least  one  jetty  was  eomplet-ed;  so  it  is  nrgetl,  if  th« 
plan  proposed  to  improve  the  present  entrance  is  attempted,  that  the  whole  amonnt 
for  the  first  jetty  be  appropriated  in  one,  or,  at  most,  two  years. 

His  project  of  operations  for  the  application  of  the  appropriation  of 
$50,000  is,  in  general  terms,  to  construct  by  contract  as  much  of  the 
west  jetty  as  the  available  funds  will  permit. 

In  his  interview  with  the  Board  he  also  desired  to  I'eserve  money 
enough  to  arrest  injurious  changes  at  Coatue  or  Brant's  Point,  and  to 
make  good  measurements  of  currents  and  soundings  before  beginning 
work,  as  well  as  to  watch  the  eil'ect  of  the  jetty  as  it  progressed,  by 
soundings  and  current  measurements. 

It  has  been  suggested  to  construct  a  jetty,  starting  from  Coatue  Point 
and  extending  in  a  northwesterly  direction,  using  the  shore  of  the  island 
as  the  other  border  of  the  channel.  To  reach  deep  water  a  long  jetty 
would  be  necessary,  and  the  channel  must  force  its  way  through  shoals 
formed  and  continually  forming  from  the  westerly  drift.  A  channel 
under  such  conditions  might  be  possible,  but  it  is  probable  that  another 
jetty  to  prevent  the  dispersion  of  the  ebb  currents  would  become  neces- 
sary, and  the  great  length  of  these  structures  would  make  the  system 
too  costly. 

Suppose,  on  the  other  hand,  a  western  jetty  starting  on  the  shore  from 
the  Bug  Lights,  or  300  to  400  feet  east  fi'om  these.  This  would  for  some 
distance  outwanls  confine  the  currents  and  cause  the  excavation  of  a 
channel.  But  there  would  not  probably  be  sufficient  scour  to  give  the 
required  depth  over  the  outer  bar.  Under  those  circumstances,  two 
jetties  would  be  required;  but  the  location,  extent,  and  character  of  tiie 
jetties  must  depend  somewhat  upon  the  collection  of  further  data  ob- 
tained as  the  work  progresses. 

The  Board  adopt  the  western  jetty  at  the  position  advocated  by  Gen- 
eral Warren,  or  300  or  400  feet  easterly  from  it,  and  recommend  that  it 
be  extended  as  far  as  the  currents  continue  capable  of  excavating  to  the 
required  depth.  Should  the  deep  water  not  be  reached  thereby  an 
eastern  jetty  starting  from  ('oatue  Beach  would  be  necessary,  having 
its  inner  portion,  say  to  the  Gfoot  curve  of  the  flats,  held  at  a  very  low 
level,  and  its  outer  portion  parallel  in  direction  to  the  western  jetty. 

Estimating  upon  the  basis  of  prices  as  given  in  General  Warren's 
report,  it  is  probable  that  the  cost  of  this  system  would  be  $112,000^ 
provided  the  west  jetty  alone  will  sufficiently  deepen  the  approaches*,  in 
this  case  the  shoals  east  of  the  jetty  may  so  consolidate  and  confine  the 
currents  as  to  produce  the  desired  eftect.  If  the  west  jetty  be  carried 
out,  say  4,000  feet,  and  the  east  jetty  completed  from  its  starting  point 
on  (Joatue  Point  to  the  deep  water  of  the  sound,  the  approximate  cost 
would  be  $180,000.  The  eastward  current  which  is  stated  to  be  nearly 
constant  may  compress  the  outgoing  currents  aga'ust  the  projecting 
east  jetty,  and  aid  in  deepening  the  channel  to  and  beyond  the  outer  bar* 
Finally  if  it  should  be  found  necessary  to  carry  out  both  jetties  to  deep- 
water,  the  approximate  cost  would  be  $238,000. 

The  proportions  in  which  the  east  and  west  jetties  should  l>e  eon- 
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structed  mast  be  left  to  experience  acquired  on  the  spot,  the  estimates 
above  indicate  only  the  possible  limit^s  of  cost. 

The  Board  do  not  deem  it  expedient  to  enter  farther  into  detail,  as 
they  are  fully  impressed  with  the  idea  that  a  great  deal  may  be  supplied 
by  further  investigation  of  the  physical  features  of  the  locality  which 
would  be  useful  if  not  necessary  to  the  completion  of  the  improvement. 

General  Warren's  project  of  commencing  with  a  western  jetty  is  there- 
fore approved  by  the  Board  A>ith  the  modification  of  stopping  it  when 
an  effective  scour  ceases,  and  it  is  recommended  further  that  a  portion  of 
the  present  appropriation  be  reserved  for  the  puri)oses  heretofore  named 
in  this  report. 

The  Board  desires  to  append  hereto  General  Warren's  report  of  No- 
vember 25,  1879,  as  supplying  useful  matter  in  detail  and  furnishing 
the  prior  history  of  this  case.  (Printed  in  Annual  Report  of  Chief  of 
Engineers  for  1880,  part  1,  page  423.) 

The  locality  was  visited  by  one  of  the  members  of  the  Board  who  looked 
over  the  ground,  and  likewise  conferred  with  prominent  citizens  of  the 
place  as  to  their  views  upon  the  character  and  extent  of  the  improve- 
ment desired.  ^ 

Eespectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers^  Bvt.  Maj,  Oen.j  U,  8.  A. 

John  Newton, 
Colonel  of  Engineers^  Bvt,  Maj.  Oen.j  U,  8.  A. 

Note. — General  Abbot  is  absent  on  leave. 

Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


B3. 

improvement  at  WOOD'S  HOLL,  MASSACHUSETTS. 

The  work  during  the  fiscal  year  ending  June  30, 1881,  consisted  in 
removing  44.7  cubic  yards  of  bowlders  of  a  si^e  greater  than  2  cubic 
yards,  and  25.8  cubic  yards  of  bowlders  less  than  2  cubic  yards.  This 
completed  the  work  which  had  been  prosecuted  during  the  previous  fiscal 
year,  which  is  fully  reported  in  the  last  annual  report. 

The  balance  on  hand  is  too  small  to  make  any  appreciable  effect  upon 
the  channel  as  now  used,  and  is  reserved  for  contingencies. 

The  plan,  as  first  estimated  for  in  the  report  of  survey  in  1873,  con- 
templated clearing  out  this  passage  between  Buzzard's  Bay  and  Vine- 
yard Sound  thoroughly,  so  as  to  permit  its  use  by  large  sailing  coasters. 
This  would  require  a  further  appropriation  of  $430,000,  but  there  ap- 
pears to  be  no  party  engaged  in  navigation  urging  this  at  present. 

This  complete  improvement  may  truly  be  called  a  national  one.  It  is 
not  for  the  benefit  of  any  special  locality.  It  is  for  a  navigable  high- 
way uniting  two  large  bodies  of  navigable  water  extensively  used  by 
the  commercial  vessels  of  the  United  States,  and  when  thoroughly  im- 
proved it  will  tend  greatly  to  a  saving  of  time  and  diminish  the  dangers 
of  general  coast  navigation. 

Appended  to  this  report  is  one  in  detail  by  Assistant  Engineer  Mr.  J. 
P.  Cotton  (who  has  superintended  this  work),  giving  the  tidal  observa- 
tions at  Wood's  Holly  and  a  discussion  of  them.  These  phenomena  are 
of  peculiar  interest  at  this  point.  _ 

35  B 
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Ohaervationa  on  a  gauge  placed  near  the  easterly  end  of  DeviVs  Foot  Uland,  ^-c— Cont'd. 
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LI 
0.8 
LO 

i  52  1     0.7 

27 

4. 25  p.  m 

6. 45p.  m 

1     2.20  .    a2 

28 

5. 15  p.  01..... 

7.  35d.  m...... 

2.20      a4 

29 

^ 



1 

31 

8. 10a.m 

0.8 
0.8 
0.9 

10.25a.  m 

L2 
L4 
L5 
L7 
L4 

2.15      a4 

Jtme  1 

8.45  a.  m 

11.15a.  m *. 

2.30  <    ai 

2 

9. 35  a.  01...... 

0. 25p,m 

2.50 !    a< 

3 

10.50  a.  m 

1. 20p.m 

2.30   

4 

11.40a.  m 

0.7 
0.6 

LSOd.  m 

2.10       iT 

5 

O.lOp.  m 

6 

7 

2.00p.  m 

LO 

*^0.6 
0.5 
0.5 
0.7 

8.58p.m 

2.1 

.1.58       LI 

8 

2. 50p.  m 

4.50p.m 

2.00  ' 

9 

3.20p.  m 

5. 15p.  m...... 

*  L3 
L5 
L2 
L2 

L55     a: 

10 

4. 15p.  m.... 

6.00  p.  m 

1.45       LO 

11 

4.50p.  m 

6.35p.  m 

7.50p.m 

L45  1    a: 

12 

5. 35  p.  m 

2.15'    as 

13 

14 

6.00p.m 

7.10a.m 

0.9 

8.i5p.  m '.'...'.'.' . 

L8 
L8 
L7 
1.6 
L.4 

2.15   

16 

9.55  a.  m 

2.45  i     at 
2.45       a" 

16 

7. 55  a.  m 

LO 
0.9 
0.6 

10.40  a.  m 

17 

8.30  a.  m 

11.20a.  m I **'. 

9.50  '    a? 

18 

9.40  a.  01 

0. 25p.  m.... 

2.45  1    as 

19 

10.30  a.  m 

1.20n.in 

2.50  ' 

20 

1             ■" 

21 

9. 35  p.  m 

6.4 
0.4 
0.4 
0.5 
0.6 
0.5 

3.20p.  m 

L5 
L4 
L5 
L3 
L3 
0.9 

2. 45        L  i 

22 

1.30  p.  m 

4. 15p.  m 

2.45  \      LO 

23 

2. 30  p.  m 

3. 20  0.  m -. 

2.45  1      LI 

24 

3. 30p.  m... 

5.  55p.  m 

2.25      as 

25 

4. 30p.  m 

6.45p.  m 

2.15      a: 

26 

5. 35 p.  m......  ......  ........ 

7.15p.m                  

1.40       a4 

27 

28 

7. 10  p.  m...... 

0.9 
0.9 
1.3 

9.05p.  m 

1.4 
1.4 
L6 

L55      as 

29 

8.00  a.  m 

9. 45p.  m 

1.45      as 

30 

a30a.m 

10. 50  p.  m    

2.20       ai 

**  Low-water  slack"  as  recorded  in  the  above  table  occurs  from  1  hour  25  minntefi  to 
2  hours  52  minutes  after  low- water ;  the  average  of  these  observations  is  2  hours  and 
7  minutes.  The  rise  on  the  gauge  varies  equally  with  the  difference  of  time,  but 
seems  to  bear  no  relation  to  it ;  some  days  when  the  time  between  low-wat.er  and  low- 
water  slack  was  more  than  the  average  the  change  in  the  level  of  the  water's  surface 
was  the  minimum. 

The  differences  in  the  reading  of  the  gance  at  low-water  and  low-water  slack  appear 
in  the  above  table;  they  are  m»m  0.2  to  1.1  feet,  the  mean  difference  being  0.60  feet 
above. 

Mean  low-water,  as  determined  from  all  the  observations  made,  read  0.62  on  this 
gauge. 

Mean  low-water  slack;  1. 37. 

Mean  high- water  slack,  1. 76. 

Mean  high-water,  2. 87. 

The  mean  rise  and  iaX\  of  the  tide,  2.25  feet. 

The  rise  of  thb  highest  tide  observed,  above  mean  high-water  was  1.33  feet. 
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Ob9ertaHon9  on  a  gauge  placed  near  the  easterly  end  of  DeriVe  Foot  Ulandy  tfc. — Cont'd. 


Date. 

HIg1l*Wnf€T  At— 

j 

High'frmt^  alAok. 

1 

Feet, 
2.0 
2.0 
1.7 
L8 

II 

i 

Jane   1 

Km, 
3.30  p.  m 

FMt. 

2.9 
2.9 
8.2 
3.1 

Km. 
6.15  p.m 

Km 
2.45 
2.45 
2.05 
2.25 

Feet, 

0.9 

2 

i.25p.m 

7.10  p.  m 

0.9 

8 

5.10  p.  m. 

7.15  p.m 

1.6 

4 

6.00  pwin...... ................ 

8.25  p.m 

1.8 

5 

9.20  a.  m 

e 



7 

8.20  ft.  m 

2.9 

10.40  a.m 

L6 
2.0 
L7 
L5 

2.20 
2.15 
1.55 
1.55 
2.45 
2.30 

1.8 

8 

9  00  ft.  m 

11.15  a.m 

9 

9.50  ft.  m 

2.5 
2.4 
2.6 
2.5 

11.45  a.m 

0.8 

10 

10.15  a.  m 

0.10  p.m 

0.9 

11 

10.35  ft.  m 

1.20  p. m 

12 

11.25  a.  m 

1.55  p.  m 

1.8 

L2 

13 

14 

6.66p.in 

8.2 
3.1 
8.0 
8.2 
3.8 

8.10  p.m 

2.2 
2.2 
2.8 
2.3 
2.6 

2.20 
2.10 
2.80 
2.25 
2.25 
2.15 

1.0 

15 

L45p.m 

3.55  p.  m 

0.9 

16 

2.30  p.  m 

5.00 p.m 

0.7 

17 

8.25  p.m..... 

5.50  p. m 

0.9 

18 

4.20  p.  m 

6.45  p.m 

0.7 

19 

5.15  p.  m 

7.80  p.m 

20 

21 

7.00  ft.in  •■.■••...«......■.... 

4.2 
4.2 
8.2 
8.5 
8.4 
8.3 

9.26  a.  m 

2.4 
2.5 
L8 
2.2 
2.1 
2.0 

2.25 
2.15 
2.15 
2  20 
2.20 
2.15 

LB 

22 

8.00ftwiu 

10.15  a.  m 

1.7 

23 

8.50  a.  m 

11.05  p.  m 

1.4 

24 

9.40a.m    

12m 

1.3 

2S 

10.35  a.  m 

0.55  p.m 

1.3 

26 

11.35  a.  m e.. 

1.50  p.  m 

1.8 

27 

28 

1.30  p.  m 

8.0 
2.9 
2.5 

3.40  p.  m 

2.1 
2.0 
2.1 

2.10 
2.20 
2.20 

0.9 

29 

2.20  p.  m 

4.40  p.  m 

0.9 

80 

8.10  p.  m 

5.30 p.m  ...................... 

0.4 

This  record  shows  that  high-water  slack  (slackwater  nearest  to  hi^h-water)  may 
oecar  from  1  honr  40  minutes  to  2  hours  55  minutes  after  high- water.  The  average  of 
,the  above  observations  is  2  hours  13  minutes.  Its  occurrence  as  to  time  is  quite  irreg- 
ular, and  no  difference  was  observed  as  to  this  in  spring  or  neap  tides. 

The  height  on  the  gauge  of  high- water  slack  shows  as  great  irregularity  as  the  time 
of  its  occurrence ;  it  was  from  0.4  to  2.6  feet  below  the  preceding  high-water;  it  aver- 
aged 1.2  feet  below. 


Dftte. 

Low-water  at— 

• 

1 

Low. water  alack. 

s 

ll 

it 

I 

.a| 
S 

April  19 
20 

Km. 

9.50  a.  m 

Feet. 
0.9 
1.0 
LO 
LI 
1.1 
0.9 

Km. 

ILSOa.  m 

Feet 
L8 
L5 
L4 
L4 
L4 
L2 

Km. 
2.00 
L25 
L30 
2.05 
L50 
100 

Feet, 
0.9 

10.45  a.  m 

0.  lOp.  m 

0.5 

21 

lL50a.m 

1. 20p.  m 

0.4 

i 

0.30  p.m 

2. 35 p. m  ..................... 

0.8 

L25p.  m 

3. 15p.  m 

0.3 

24 

2.15p.  m 

4.15  p.m..... 

0.3 

25 

26 

415  p.  m 

LO 
0.9 
0.8 

a8 

6.00  p.  m 

L5 
L8 

L45 
L50 
2.05 

0.6 

27 

450p.  m 

6. 40  p.m 

0.4 

28 

5i30p.  m...... ............... 

7.85p.m 

^       29 

0.10p.  m 

SO 

May    5 

lL00a.m 

LO 

a9 

0.5 
0.6 

1. 30  p.m...................... 

L4 

2.80 
2.15 
L55 

0.4 

aosp.  m 

2.20  p.m 

L00p.m 

2.55p.  m. 

LO 

0.6 

LSOp.m 

19 

a.80p.m 

0.4 

5. 30  p.m 

LO 

2.00 

0.6 
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Observations  on  a  gauge  placed  near  the  easterly  end  of  DeviVs  Foot  Island,  ^-c— Cont'd. 


Date. 

Low-'water  at— 

tic 

.a 
i 

Low-water  slack. 

h.m. 
6. 20  p.  m 

1 

o 
tl 

5 
O 

Fett 
1.4 
1.0 
1.2 
L3 
1.2 

t^       1 

h  i 

May  11 

12 

h.m. 
4. 00  p.  m 

Feet 
0.6 
0.8 
0.8 
0.8 
1.0 

Km.   FetL 

2.20       «.8 

4. 50p.  m ^. .. 

6.50p.m 

2.00       0.2 

13 

5.    40P-     Tnf.T*-r     r-» rr 

7.35  p.m 

1.55       a4 

14 

6. 30  p.  m 

8. 00  p.  m 

1.30        0.5 

15 

7.00  p.  m 

8.  55 p.m 

1.55      ai 

16 

17 

7.55  a.  m 

1.0 
1.1 
1.0 
0.8 
0.5 
0.3 

10. 15  a.  m 

L7 
1.4 
L5 
1.5 
1.2 
1.3 

2.20  '     (HT 

18 

9. 00  a.  m 

11. 10  a.  m 

2.10     as 

19 

9.  55  a.  m 

12.00m 

2.05       (15 

20 

10.40  a.  m 

0. 35p.  m 

L55       0.7 

21 

11.30  a.  m 

1.50  p.m 

2.20       0.7 

22 

11.55  a.  m 

2. 25  p.m 

2.30  1     LO 

23 

24 

l.aOp.  m 

0.1 
0.3 
0.4 
0.6 
0.6 

4. 00  p.m 

0.9 

0.8 
1.0 

2.30  >    as 

25 

2. 30p.  m - 

6. 12p.  m..... 

26 

3. 20p.  m 

152  !     0.7 

27 

4. 25p.  m 

6. 45p.  m.... 

2.20  .     Q.i 

28 

5.15  p.m. 

7. 35p.  m...... 

2.20       a4 

29 

30 

31 

8. 10a.in 

0.8 
0.8 
0.9 

io.25a.  m 

1.2 
L4 
L5 
L7 
L4 

2.15       a4 

June  1 

8.45  a.  m 

11.15a.  m 

2.30     as 

2 

9.35  a.  m 

0.25p.  m 

2.50     ac 

3 

10.50  a.  m 

1.20  p.m 

2.30  1 

4 

11.40a.  m 

0.7 
0.6 

1.50  p.m........ 

2.10       a7 

5 

0. 10  p.m...... 

6 

1 :::::; 

7 

2. 00  p.  m 

LO 

0.5 
0.5 
0.7 

3. 58p.  m 

i"i 

.L58        LI 

8 

2. 50p.  m 

4. 60p.  m... , 

2.00  1 

9 

3. 20  p.  m 

5. 15  p.  m 

1.3 
1.5 
1.2 
1.2 

L55  1     a7 

10 

4. 15p.  m... 

6.00p.m 

1.45       LO 

11 

4. 50  p.  m 

6. 35p.  m 

L45       a? 

12 

5. 35  p.  m 

7. 50  p.m 

2.15  1    as 

13 

14 

6. 00  p.  m 

8. 15  p.m 

L8 
L8 
1.7 
1.6 
L^ 

2.15  ; 

15 

7.10a.m 

0.9 
1.0 
0.9 
0.6 

9.55  a.  m 

2.45  '     0.9 

16 

7.  55  a.  m 

10.40  a.  m 

2.45        a7 

17 

8.30  a.  m 

11.20a.  m 

9.50 
2.45 
2.50 

a? 

18 

9.40  a.  m 

0. 25p.  m 

as 

19 

10.30  a.  m 

J.  20  p.  m...... ,.  ■ 

20 

21 

9.35p.m 



0.4 
0.4 
0.4 
0.5 
0.6 
0.5 

3. 20p.  m 

L5 
1.4 
L5 
1.3 
1.3 
0.9 

2. 45        LI 

22 

1. 30p.  m..... 

4. 15  p.m 

2.45        LO 

23 

2.  30  p.  m...... 

3. 20p.  m 

2.45  1      LI 

24 

3. 30p.  m.... 

5. 55p.  m 

2.25     as 

25 

4. 30  p.  ra 

6.45  p.  m 

2.15       a  7 

26 

5. 35  p.  m 

7.15p.m 

1  40  '     a4 

27 

1 

28 

7.10p.  m 

1.3 

9. 05  p.m ' 

1.4 
1.4 
1.6 

1.55     as 

29 

8.00  a.  m 

9. 45  p.  m  .        

1  45      as 

30 

8. 30  a.  m 

10. 50  p.  m 

2.20       ai 

*'  Low-water  slack''  as  recorded  in  the  above  table  occurs  from  1  hour  25  minntes  to 
2  hoars  52  minutes  after  low- water ;  the  average  of  these  observations  is  2  hoars  and 
7  minutes.  The  rise  on  the  gauge  varies  equally  with  the  difference  of  time,  but 
seems  to  bear  no  relation  to  it ;  some  days  when  the  time  between  low- water  aud  low- 
water  slack  was  more  than  the  average  the  change  in  the  level  of  the  water's  8»face 
was  the  minimum. 

The  differences  in  the  reading  of  the  gange  at  low-water  and  low- water  slack  appear 
in  the  above  table;  they  are  from  0.2  U>  1.1  feet,  the  mean  difference  being  0.60  feet 
above. 

Mean  low-water,  as  determined  from  all  the  observations  made,  read  0.62  on  this 
gauge. 

Mean  low- water  slack;  1. 37. 

Mean  high-water  slack,  1. 76. 

Mean  high-water,  2. 87. 

The  mean  rise  and  fall  of  the  tide,  2.25  feet. 

The  rise  of  thb  highest  tide  observed,  above  mean  high-water  was  1.33  feet.     • 
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The  fall  of  tbe  lowest  tide  observed,  was  0.32  below  mean  low-water,  giving  an  ex- 
treme ran^  of  3.9  feet. 

During  November  and  December,  1879,  the  work  of  removing  bowlders  was  carried 
on  by  divers.  A  record  was  kept  of  the  time  that  they  were  able  to  work,  both  at  the 
low-wat-er  slack  and  the  high-water  slack.  The  diver  went  down  as  soon  as  the  cur- 
rent would  permit,  and  remained  as  long  as  he  could  work  against  the  current. 

The  time  at  higii-water  slack  varied  Irom  20  minutes  to  2  hours ;  the  average  was  1 
hoar  and  5  minutes. 

The  time  at  low-water  slack  varied  from  20  minutes  to  3  hours  4S  minutes;  the  aver- 
age was  2  hours. 

Ver>'  respectfully, 

J.  P.  Cotton, 

A8»i8iant  Engineer, 
General  G.  K.  Warren, 

Lieutenant-Colonel  0/ Engineers,  U.  S,  A, 


B  4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

f 

A  survey  of  this  harbor  was  made  daring  the  fiscal  year  in  compliance 
with  the  provision  of  the  river  and  harbor  act  of  June  14, 1880.  Th^ 
report  upon  this  survey  gives  in  detail  the  condition  and  desired  im- 
provement of  this  harbor.  It  was  printed  as  House  Ex.  Doc.  No.  18, 
Forty -sixth  Congress,  third  session.    It  accompanies  this  report. 

By  act  of  Congress  approved  March  3, 1881,  $10,000  was  appropriated 
for  this  improvement.  It  is  proposed  to  expend  $7,000  of  this  in  dredg- 
ing in  the  shoalest  parts  of  the  channel  to  9  feet  depth  at  mean  low- 
water,  to  allow  vessels  drawing  13  feet  to  reach  the  wharves  at  high- 
water,  the  mean  rise  of  tide  being  4  feet.  Advertisements  were  issued 
May  11. 1881,  inviting  proposals  for  doing  this  work. 

Tlie  following  is  an  abstract  of  tenders  received  on  June  8,  1881 : 


No.                               N^ame  and  address. 

Price  per 
cubic  yard. 

Commence. 

Complete. 

1    John  McDermott,  Cohoes.  N.  Y 

»•«» 

June  30,  1882 
June  30,  1882 

2    J.  H.  Fenner,  Jersey  City,  N.  J 

April  1,1882 

A  contract  has  been  entered  into  with  John  McDermott,  the  lowest 
bidder. 

The  work  will  be  commenced  on  or  before  October  15, 1880,  and  prob- 
ably completed  before  winter. 

With  the  $3,000  remaining  of  the  appropriation,  it  is  proposed  to 
strengthen  the  sand-catch  fence  on  Long  Beach,  and  build  spurs  to  it, 
beginning  in  the  lowest  part  of  the  beach.  This  work  is  to  be  done  by 
purchasing  material  in  open  market,  and  by  hired  labor. 

In  this  way  we  are  able  to  watch  the  effect  of  the  work  as  it  progresses, 
and  modify  the  fence  to  meet  it. 

The  estimated  cost  of  the  completed  project  was  $44,050.  It  is  thought 
that  120,000  could  be  advantageously  expended  in  the  fiscal  year  ending 
Jane  30, 1883. 

This  work  is  in  the  superintendence  of  J.  P.  Cotton,  assistant  engineer . 
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Money  statement 
Amoant  appropriated  by  act  approved  March  3,  1881 $10,000  00 


July  1, 1881,  amounir  expended  dnrmg  fiscal  year,  excloBlve  of  oatatanding 

liabilities  July  1,  1880 113  19 

July  1,  1881,  amount  available 9,886  81 

Amount  (estimated)  reauired  for  completion  of  existing  project 34, 050  00 

Amount  tbat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883.  20, 000  00 


survey  of  wareham  harbor,  massachusetts. 

Engineer  Office,  United  States  Army, 

Netcport,  B.  J.,  December  13, 1880. 

General:  I  have  the  honor  to  send  herewith  a  report  and  mapo^ 
the  survey  of  Wareham  Harbor,  Massachusetts,  assign*)d  to  me  und^ 
the  act  of  Congress  passed  at  its  last  session.  This  work  has  been  done 
under  my  direction  by  Assistant  J.  P.  Cotton. 

The  map  and  report  fully  show  the  present  condition  of  the  harbor. 
There  has  been  some  shoaling  at  the  ^<  upper  bar,"  but  the  general  result 
is  a  very  favorable  exhibition  of  an  improvement  that  has  been  as  per- 
Inanent  as  could  reasonably  be  expected. 

Passage  in  and  out  of  this  harbor  is  altogether  dependent  upon  sails, 
and  not  only  is  there  a  want  of  increased  depth  where  the  new  shoal  is 
formed,  but  some  further  widening  and  straightening  to  permit  of  "  beat- 
ing'^  in  and  out. 

I^^^The  reliance  is  upon  a  high- water  depth  of  13  feet  f the  rise  being  4 
feet),  and  this  lets  in  the  large  coasting  schooners  having  oonsiderable 
length. 

It  is  also  felt  to  be  very  desirable  to  secure  a  permanence  to  Long 
Beach,  which  protects  the  entrance  to  the  harbor.  This  our  experi- 
mental work  there  shows  to  be  feasible  if  made  with  substantial  matoiaL 

Estimates  are  submitted  for  both  these  objects: 

(1.)  For  work  on  Long  Beach , $15,000 

For  dredging  to  deepen  and  widen i 23,060 

For  dredging  to  remove  middle  ground 6,000 

44,050 

Wareham  is  in  the  New  Bedford  ooUection  district.  The  amount  of  revenue  coUected 
during  the  fiscal  year  ending  June  30,  1880,  was  |15,842.69. 

The  interests  affected  by  or  concerned  in  the  improvement  of  this  har- 
bor are  fully  set  forth  in  Mr.  Cotton's  report. 
Very  respectfully, 

G.  K.  Wabrbn, 
Lieutenant-Colonel  Engineers j 
Bvt  Maj.  Gen.y  U.  8.  A. 
Brig.  G^en.  H.  G.  Wright, 

Chief  of  Engineers^  XT.  8.  A. 


report  of  mr.  joseph  p.  cotton,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Newport,  B,  /.,  December  1,  1880. 
General  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Ware- 
ham Harbor,  Massachusetts,  provided  for  in  section  2  of  tne  river  and  harbor  act  ap- 
proved June  14, 1880. 
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The  field  work  of  the  survey  waa  completed  hetween  Angnst  12  and  Angast  20,  with 
the  aaaistance  of  William  H.  Lawton,  Jr.,  and  J.  A.  Curtis,  inspectors. 

OBNSRAL  DBSCRIPTION  OF  THE  HARBOR. 

This  harhor  is  an  estuary  of  Buzzard's  Bay.  It  is  ahout  13  miles  east  of  New  Bed- 
lord,  and  6  miles  west  of  Monument,  the  southern  end  of  the  proposed  Cape  Cod  ship 
canal. 

It  is  ahout  3  miles  in  len^h,  with  a  width  varying  from  200  feet  to  more  than  half  a 
mile. 

Into  this  estuary  empty  Agawam  River  at  its  head,  draining  ahout4^  square  miles ; 
Bioad  Marsh  River  oo  the  west  side,  draining  4  square  miles ;  and  Weweantio  River 
on  the  west  side,  helow  Long  Beach,  draining  95  square  miles. 

A  small  stream,  called  Crooked  River,  draining  hut  1  square  mile,  empties  into  it- 
ftom  the  east. 

The  shores  for  the  most  part  are  low,  with  extensive  marshes  that  are  submerged  by 
spring-tides. 

The  harbor,  commencing  at  the  rail  and  highway  bridges  at  Wareham,  which,  not 
being  provided  with  draws,  prevent  any  navigation  above  them  except  by  barges,  is 
abont  200  feet  wide.  At  the  south  end  of  the  Franconia  Iron  Company's  wharf,  1,400 
feet  further  down,  it  is  400  feet  wide ;  from  this  point  it  opens  out  into  a  bay  2.000 
feet  in  width.  Near  the  mouth  of  Broad  Marsh  River  it  narrows  to  about  900  feet, 
which  width  it  retains  £or  about  1,200  feet,  when  it  again  widens  into  a  bay  more  than  4 
a  mile  wide. 

This  bay  is  separated  from  Buzzard's  Bay  by  Long  Beach,  which  extends  frx>m  the 
east  shore  out  about  2,000  feet.  This  beach  is  comp^ed  of  sand.  At  low^water  level 
the  sand  is  coarse,  with, gravel  and  pebbles;  above  low-water  it  is  fine,  and  easily 
moved  by  wind  or  waves.  The  widtn  of  the  beach  at  low- water  varies  from  200  to 
^00  feet ;  at  ordinary  high-water  a  narrow  strip  of  sand,  not  more  than  100  feet  wide 
in  the  widest  part,  is  above  water.  At  high-water  of  spring-tides  the  whole  beach  is 
aabmerffed. 

Outside  of  this  beach  is  an  extensive  shoal  or  flat,  the  curve  of  6-foot  depth  being 
^  of  a  mile  distant  at  the  east  end^  and  more  than  ^  a  mile  at  the  west  end.  The 
water  on  the  inside  of  this  beach  is  bold ;  at  the  west  end  of  it  a  vessel  drawing  9 
£tet  can  at  low- water  approach  within  50  feet  of  the  high-water  line. 

PREVIOUS  SURVEYS. 

A  survey  of  this  harbor  was  made  in  1870,  under  the  direction  of  the  harbor  oommis- 
aioners  of  Massachusetts.  The  report  upon  this  survey  appears  in  their  Fifth  Annual 
Beport,  1871,  and  is  as  follows : 

**  During  the  past  year  the  board  has  had  made  a  carefril  survey  of  Wareham  River, 
with  a  view  to  the  establishing  proper  harbor  lines  and  the  determination  of  the 
1  that  have  led  to  the  formation  of  shoals  near  the  wharves.    They  also  have  in 


mind  to  apply  to  Congress  iot  the  removal  of  the  bar  that  has  formed  at  the  mouth  of 
the  river,  should  the  results  seem  to  justify  such  action.  The  great  importance  of  this 
port,  and  the  extensive  manufactures  carried  on  there,  call  tor  a  serious  effort  to  im- 
prove the  navigation  of  this  river,  upon  which  the  prosperity  of  the  place  almost 
wholly  depends." 

In  their  next  annual  report  a  comparison  is  made  between  the  condition  of  the  har- 
bor in  1845,  as  shown  by  the  United  States  Coast  Survey,  and  by  their  survey  of  1870. 
This  comparison  showed  that  marked  changes  had  taken  place  in  the  upper  part  of  the 
river.  Of  this  they  say:  "It  can  hardly  be  questioned  that  the  construction  of  the 
aolid  pier  between  the  west  side  of  the  river  and  the  sluice-way,  or  bay,  through  which 
.0COWS  and  boats  now  pass,  and  the  solid  embankment  of  Cape  Cod  Railroad  on  the 
weet  side  of  the  river,  together  with  the  stone  ballast  which  has  been  thrown  around 
and  between  the  piers  of  both  the  railroad  and  town  bridges,  have  contributed  mainly 
to  the  injury  sustained,  and  have  caused  the  violent  and  unequal  currents  which  have 
^ug  out,  as  it  were,  the  deep  holes  above,  between,  and  below  the  bridges,  and  thrown 
np  the  abrupt  and  injurious  shoals  beyond  them." 

The  injurious  effects  of  the  bridge  structures  they  think  is  "confined  to  about  the 
first  400  feet  below  them." 

In  regard  to  these  they  say:  "While  there  is  no  doubt  that  the  physical  condition 
of  this  upper  portion  of  the  river  could  be  improved  by  the  removal  of  the  railroad 
embankment,  the  whole,  or  a  part,  of  the  solid  pier  near  the  center  of  the  river,  the 
«tone  ballast  from  under  each  of  the  bridges,  and  the  reconstruction  of  the  railroad 
piers,  it  would  be  a  measure  of  doubtful  economy.  It  is  the  opinion  of  the  board  that 
the  river  could  be  improved,  and  the  improvement  maintained,  for  a  much  less  sum 
Hum  it  would  take  to  remove  and  remodel  the  objectionable  portions  of  the  existing 
cinctures." 


lea 
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Harbor  lines  were  established  by  the  board  on  both  sides  of  the  river  from  the  bridges 
at  the  upper  end  to  Bamey  Point. 

In  1871  a  survey  was  made  under  direction  of  General  George  Thom,  United  States 
Engineers,  in  accordance  with  the  resohition  of  the  House  of  Representatives.  The 
report  upon  this  survey,  including  estimates  for  improving  the  channel,  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872,  pages  97U-97(). 

The  map  of  the  snrvey  of  the  harbor  made  in  1870  by  Professor  H.  L.  Whiting  for 
the  harbor  commissioners  was  used  as  a  basis  for  the  survey  of  1871,  under  General 
Thorn.  Additional  soundings  were  taken  and  current  observations  made  on  the  flood 
and  ebb  tides  at  the  railroad  bridge  and  at  Quahang  Bar.  The  soundings  were  reduced 
to  the  plane  of  mean  low-water  established  in  1870. 

The  plan  of  improvement  estimated  for  and  recommended  by  General  Thorn  was 

dredging  a  channel  250  feet  wide  and  9  feet  deeip  at  mean  low-water  through  Quahaug 

"^  Bar,  and  straightening  and  widening  the  channel  through  the  '* upper  bar'';^  estimate 

was  also  made  for  removing  a  large  bowlder  near  the  mouth  of  Weweantic  River,  the 

whole  to  cost  $45,000. 

HISTORY  OP  IMPROVEMENTS  MADE. 

In  1872  Congress  made  an  appropriation  of  $10,000  for  the  improvement  of  this 
harbor;  another  appropriation  of  $10,000  was  made  in  1873;  $10,000  in  1874,  and 
$10,000  in  1875,  making  a  total  of  $40,000.  Dredging  was  commenced  in  1873  and  com- 
pleted in  1876,  making  a  channel  from  250  to  300  feet  wide  "and  10  feet  deep  at  mean 
low- water  from  Long  Beach  around  Quahaug  Bar;  thence,  by  cutting  6ff  shoal  points, 
a  least  width  of  200  feet  was  made  to  the  '*  upper  bar.*'  Thence  to  the  bridge,  at  the 
upper  end  of  the  harbor,  the  width  decreased  to  100  feet ;  the  depth  made  in  this  part 
was  9  feet  at  mean  low-water. 

During  the  progress  of  the  improvement  in  1873  a  detailed  survey  of  the  harbor  was 
made,  as  the  maps  of  previous  surveys  were  not  sufficiently  ih  detail  to  serve  as  a 
rnide  in  carrying  on  the  works  of  improvement.  This  survey  showed  that  there  waa 
[ess  depth  of  water  in  the  harbor  than  had  been  previously  supposed. 

The  report  of  this  survey  was  published  in  the  Annual  Report  of  the  Chief  of.Engi- 
neers  for  1874,  pages  216-220. 

On  the  completion  of  the  improvement  above  described  there  was  about  $1,700  re- 
maining on  hand.  With  this  an  attempt  was  made,  in  1877,  t<o  catch  the  sand  brought 
along  the  south  side  and  over  Long  Beach  into  the  harbor,  by  building  a  sand-catch 
fence.  This  fence  was  of  a  single  row  of  cedar  trees  on  the  higher  parts,  and  on  the 
lower  parts  of  two  rows  of  posts  4  feet  apart,  connected  by  stringers  and  ties  placed  1 
foot  below  the  surface  of  the  sand.  The  space  between  these  two  rows  of  posts  was 
filled  with  brush  to  about  2  feet  above  the  general  surface,  this  brush  being  held  in 
place  by  small  stoue. 

In  a  storm,  accompanied  by  a  very  high  tide,  in  the  following  October,  a  portion  of 
this  fence  was  washed  away.  In  July,  1878,  it  wais  rebuilt,  and  loaded  with  larger 
stone. 

The  removal  of  the  bowlder  in  Weweantic  River,  estimated  for  in  the  report  of  Gen- 
eral Thom,  was  not  undertaken  because  there  was  no  longer  any  demand  for  it. 

SURVEY  AND  MAP. 

The  snrvey  of  this  season  was  confined  to  the  channel  dredged  in  1873-1876,  and  to 
the  part  outside  of  Long  Beach  not  included  in  previous  surveys.  A  map  of  the 
harbor  from  the  bridges  to  the  *'  four  buoys,"  outside  of  Long  Beach,  on  a  scale  of  200 
feet  to  an  inch,  accompanies  this  report.  This  map  shows  the  present  condition  of 
the  channel,  the  depth  on  the  flats  and  in  coves  from  survey  in  1873,  the  harbor  lines 
as  established  by  the  harbor  comraLssioners  in  1871,  and  the  channel  desired  by  those 
interested  in  the  commerce  of  Wareham,  and  for  which  estimates  are  made. 

PKESENT  CONDITION  OF  THE  IIABBOR. 

Beginning  at  the  bridges  at  the  upper  end  of  the  harbor  we  find  in  the  deep  hole, 
which  is  undoubtedly  caused  by  the  obstruction  formed  by  the  embankments  and 
piers  and  riprap  protection  of  the  bridges,  a  depth  of  26  feet  at  mean  low-water,  the 
same  as  in  1873.  Immediately  below  this  the  shoal  with  the  dredged  channel  along 
the  wharves  to  the  west  ^-  a  depth  of  but  4.1  feet  on  it.  This  shoal  has  increased  in 
size  and  now  encroaches  upon  th*.  hannel,  leaving  a  width  of  but  70  feet  with  8  feet 
depth. 

From  this  shoal  to  the  "  upper  bar,"  which  begins  about  900  feet  below  the  Fran- 
conia  Iron  Company's  wharf,  the  dredged  channel  has  about  the  same  general  width 
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ADd  depth  aa  when  completed.  In  some  places  it  has  widened  by  scour  and  in  som& 
narrowed  by  deposit. 

The  channel  dredged  through  the  "upper  bar,"  150  feet  wide  and  from  9  to  10  feet 
deep  at  mean  low-water,  has  filled  up  so  that  in  the  Hhallo  west  place  there  is  but  little 
more  than  7  feet  depth  at  mean  low-water.  This  filling  is  over  the  whole  width  of 
the  channel  and  for  600  feet  along  it. 

From  this  bar  to  the  entrance  of  the  harbor  at  Lo  jg  Beach  but  little  change  has 
taken  place  in  the  dredged  channel. 

At  Qaahang  Bar  it  has  narrowed  somewhat  by  filling  in  from  the  bar,  or  northwest 
side  of  the  channel,  and  widened  on  the  opposite  side  by  scour. 

There  is  now  a  channel  not  less  than  100  feet  wide  and  9  feet  deep  at  mean  low- 
water  from  the  entrance  to  the  ^Mipper  bar."  Th^  mean  rise  of  tide  is  about  4  feet, 
80  that  vessels  drawing  about  13  feet  can  go  to  the  "  upper  bar"  at  mean  high-water^ 
but  cannot  cross  it  drawing  more  than  11.5  feet. 

The  fence  on  Long^Beach,  built  to  catch  the  moving  sand,  is  in  vei^good  condition, 
and  for  much  of  its  length  sand  has  collected  about  it  nearly  up  to  the  level  of  high> 
water.  On  the  part  of  the  beach  above  ordinary  high-water  the  sand  is  blown  about 
by  the  wind  so  that  its  height  is  not  much  increased  by  the  fence.  A  storm  from  th& 
MQth  will  fill  the  sand  in  along  the  fence  that  will  be  blown  out  into  the  water  by  a 
northerly  wind. 

PROPOSED  IMPBOVSBCEMT. 

From  a  consultation  with  those  interested  in  the  navigation  of  this  harbor  I  learned 
that  the  depth  of  the  channel  made  in  1873-^6  was  deemed  by  them  sufficient  for  the 
class  of  vessels  likely  to  be  employed  in  the  oommerce  of  the  place,  if  that  depth  can 
be  maintained. 

The  width  of  channel  made,  thev  say,  is  too  smaU  to  allow  vessels  to  beat  in  or  out,, 
and  for  this  reason  valuable  time  is  lost  by  vessels  that  come  to  this  port. 

This  want  of  width  for  beating  is  particularly  felt  above  Barney  Point  and  through 
the  "  upper  bar."  Some  trouble  is  found  in  getting  through  the  channel  at  Qnahaug 
Bar,  but  less  than  in  the  upper  ^art. 

To  meet  these  rec^uirements  will  require  that  the  channel  through  the  "upper  bar"^ 
be  made  350  feet  wide.  The  entire  removal  of  the  **  upper  bar"  is  wanted  by  those  in- 
terested, so  as  to  make  the  pocket  of  deep  water  to  tne  east,  now  used  for  anchoring 
boats  in,  available  for  beating  in,  but  the  harbor  lines,  as  established,  place  part  of 
this  pocket  of  deep  water  inside  of  the  pier-head  line. 

Estimate  is  made  for  dredging  the  entire  snace  on  the  "  upper  bar"  east  of  the  pres- 
ent channel  to  the  harbor  line  on  the  east  side.  This  would  give  a  width  of  3.50  feet. 
This  is  a  greater  width  than  is  proposed  below,  and  will  require  the  removal  of  a 
laree  amount  of  material.  We  have  therefore  made  an  estimate  for  a  channel  200  feet 
wide  through  this  bar.  Thence  to  Barney  Point  to  widen  and  straighten  the  channel 
to  200  feet  and  10  feet  depth.  From  Barney  Point  to  the  entrance  of  the  harbor  to- 
make  the  channel  250  feet  wid»  in  it«  narrowest  part  and  10  feet  deep. 

A  depth  of  10  feet  is  made  so  that  when  the  sides  of  the  cuts  are  washed  down  by  the 
waves,  and  by  vessels  striking  them,  there  will  be  still  a  least  depth  of  9  feet. 

The  fence  already  built  on  Long  Beach  seems  to  have  determined  the  feasibility  of 
holding  and  building  up  this  beach  above  hi^h-water,  and  in  that  way  cut  off  one  of 
the  sources  of  supply  of  sand  that  now  finds  its  way  into  the  harbor. 

The  growth  of  the  shoal,  of  which  this  beach  is  the  inner  margin,  atd.  its  encroach- 
ment upon  the  lower  part  of  the  harbor,  have  been  considerable  within  the  memory  of 
those  who  sail  out  of  the  harbor.  A  map  of  Wareham,  made  by  S.  Bourne  in  1832, 
shows  a  wide  opening  near  the  eastern  shore,  and  a  shoal  oatside  of  it.  Through  this 
opening  boats  went  in  and  out  to  the  fishing  grounds. 

This  map  does  not  ^ve  the  depth  of  water.  The  map  of  the  United  States  Coast 
Sonrey,  made  in  1845,  is  the  earliest  one  on  which  the  depth  of  water  is  shown.  Since 
that  date  the  filling  has  been  going  on  slowly,  but  the  beach  is  not  likely  to  become 
permanent  unless  it  is  raised  above  storm  tides  and  the  sand  held  against  the  action  of 
the  winds  by  vegetation. 

To  do  this  it  will  be  necessary  to  build  a  sand-catcher  on  the  site  of  the  present 
fence;  this  to  be  of  brush  loaded  with  stone ;  it  should  be  built  above  storm  tides. 
From  this,  spurs  should  be  built  on  the  south  side ;  these  would  not  require  to  be  so 
high  or  strong  as  the  main  line.  They  should  be  built  by  beginning  at  the  lowest  point 
of  the  beach  and  building  one  at  first.  When  the  sand  fills  out  to  the  end  of  it  another 
may  be  builr,  and  so  on  until  the  whole  beach  is  widened  and  raised.  As  soon  as  any 
portion  of  the  beach  is  above  spring-tides,  it  should  be  planted  with  beach  grass  to 
pwvent  the  sand  being  blown  away. 

Some  complaint  is  made  of  the  narrow  channel  at  the  **four  buoys,"  about  f  of  a. 
mile  below  the  **  beach.''  An  examination  of  it  showed  a  channel  12  feet  deep  at  mean 
lew-water,  with  a  least  width  of  125  feet,  with  bowlders  on  either  side  of  it. 
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We  could  not  learn  that  any  serions  tronble  had  been  experienced  here,  and  m  it  is 
better  than  we  propose  to  make  the  channel  further  np  the  narbor,  no  estimate  is  made 
for  its  improvement. 

Pilots  nnd  some  trouble  in  coming  int<o  the  harbor  in  thick  weather  or  near  night 
from  their  inability  to  see  the  westerly  end  of  Lon^  Beach.  If  they  cannot  see  it,  and 
get  out  of  their  course  to  the  eastward,  they  get  ashore  on  the  Long  Beach  flats.  It  is 
tnought  that  a  **  day  beacon  "  should  be  built  on  the  west  end  or  the  "  beach,''  and 
thus  this  danger  avoided  or  lessened. 

ESTIMATES. 

First  esHfnate : 
Dredgpnff  60,000  cubic  yards  from  channel  .near  bridge  and  through  ''upper 

bar,"  $S0  feet  wide,  mud  and  sand,  at  25  cents 115,000  00 

Dredging  15,00# cubic  yards,  in  widening  the  channel  from  ''upper  bar'' 

to  Barney  Point,  mud  and  sand,  at  25  cents 3,750  00 

Dredging  24,000  cubic  yards  of  sand,  in  widening  the' channel  at  Quahaug 

Bar 6,000  00 

Removal  of  bowlder  from  channel  upper  side  of  Quahaug  Bar 90000 

For  holding  Long  Beach,  2,000  cords  of  brush,  in  place,  at  92 4,000  00 

4.000  tons  of  stone  on  beach,  at  $2 8,000  00 

Building  spurs, 20,  at  1100 2,000  00 

Planting  beach 1,000  00 

Add  for  contingencies .• 4,000  00 

Total 44,050  00 

Second  eatinuitei 
Same  as  the  first,  except  the  channel  through  the  "  upper  bar  *^  is  200  feet  wide  in- 
stead of  350. 
Dredging  36,000  cubic  yards  from  channel  near  bridge  and  through  "upper 

bar" :. .....:..  $9,000  00 

The  other  items  same  as  in  first  estimate 25,050  00 

34,050  00 
Add  for  contingencies.. 4,000  00 

38,050  00 

The  commercial  interests  of  Wareham,  are  largely  dependent  upon  water  transpo^ 
tation  to  this  port. 

The  regiRtered  tonnage  of  sailing  vessels  owned  in  and  hailing  from  Wareham  in  1879 
a^gre^ated  above  6,000  tons.  The  harbor  is,  by  its  railway  facilities,  a  seaboard  di»- 
triDuting  point  for  inland  towns  and  for  Cape  Cod.  Steamboat  connection  is  made 
here  with  summer  resorts  in  Buzzard's  Bay ;  and  upon  the  wharf  tracks  of  the  Old 
Colony  Railroad  Company  cargoes  are  received  and  delivered  directly  frx>m  and  into 

vessels  lying  in  their  bertns. 

##  #  #  «  #  • 

Respectfrilly  submitted. 

Joseph  P.  Cotton, 

AssiBtani  Emginter, 
Bvt.  M^.  Gen.  G.  K.  Warren, 

lAeutenani-Colonelf  Corps  of  Engineers,  U,  8,  A, 


B5. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

At  the  beginning  of  the  present  fiscal  year  there  was  available  for  this 
work  $17,500,  appropriated  by  act  of  Congress  approvM  Jane  14, 1880. 

Under  date  of  July  24, 1880,  advertisement  was  made,  inviting  prc^- 
sals  for  dredging  a  channel  11  feet  deep  at  mean  high- water,  beginning 
at  the  highway  bridge  at  Weir. 
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Tbe  following  is  an  abstract  of  proposals  received  and  opened  on 
August  14,1880: 


Ko.  i                            Name  and  address. 

Price. 

Commenoe. 

Complete. 

1 
? 

Wm.  FUnnerv.  No.  60  South  st,  New  York,  N.  Y .. 
Staples  A  Phulips,  Taunton,  Mass 

10  47 

87 

89 

98 

1  15 

1  29 

Sept  1,1680 

At  once 

Jnne  30, 1881. 
Jnne  30,  1881. 

Mcl>rnDott  J^  l5al'y.  Cohoes^N.  Y 

Jnne  30, 1881. 

Frank  Pidseon.  New  York.  N.  Y 

Within  30  days . 
Nov.1,1880 

Jnne  30, 1881. 

£.M.Payn,  Albany.  N.Y 

ft  A  Hammond  RndffY*i>ort.  COnn        

June  30, 1881. 
June  30,  1881. 
June  80,  1881. 

EUiah  firainaxd.  New  York.  N.  Y 

Sept  20, 1880.... 
Oct  15, 1880 

Jtaa^m  C^ler  A-  oon,  StMnford,  Conn 

June  80, 1881. 

A  contract  was  made  with  the  lowest  bidder,  William  Flannery,  of 
No.  60  South  street,  New  York  City,  dated  August  25, 1880, 

Work  was  commenced  in  August^  and  continued  until  ice  stopped  it 
in  the  latter  part  of  November,  The  amount  of  material  removed  was 
12,190  cubic  yards  in  making  a  channel  11  feet  deep  at  mean  high-water, 
and  40  to  60  feet  wide,  for  3,100  feet  from  the  bridge  at  Weir  down  river. 
The  material  removed  was  sand  and  coarse  gravel,  with  an  occasional 
bowlder.  Work  was  begun  at  the  upper  end  instead  of  the  lower  of  the 
improvement,  to  make  berth  room  for  loaded  vessels  at  low-water;  as 
they  go  up  or  down  only  at  or  near  high- water;  drawing  the  full  depth 
they  must  ground  before  getting  through  if  not  lightereid. 

The  contractor  has  not  yet  resumed  work.  The  unusually  severe 
winter  prevented  any  work  being  done  from  December  1  to  the  middle 
of  March,  so  that  he  was  unable  to  complete  what  he  had  expected  to 
do  in  the  winter  until  June.  His  contract  has  been  extended,  and  it  is 
expected  that  he  will  resume  work  early  in  July. 

By  act  of  Congress,  approved  March  3, 1881,  $25,000  was  appropriated 
for  continaing  this  improvement. 

Under  date  of  May  11, 1881,  advertisement  was  issued  inviting  pro- 
posals for  continuing  the  work. 

The  following  is  an  abstract  of  the  bids  received  and  opened  June  8, 
1881. 


Vo. 


K«me  and  address. 


Price  per 
cubic  yard. 


Commence. 


Complete. 


W.  H.  Beard.  Brooklyn,  N.  Y 


1 
2 

4  I  Stoples  It  Phillips.  Taunton,  Mass 

5  Kew  England  Dredging  Company,  Boston,  Mass.. 


Wm.Flannery. New  York  City.N.  Y 

John  MoDennott,  Cohoes,  Albany  Connty.  New  York. 


55 
60 
98 

1  00 


Mar.  10, 1882. 


Within 
days. 


15 


June  30,  1882 
Jnne  30. 1882 
Jnne  30, 1882 
June  30, 1882 

I 

I  Jnne  80, 1882 


The  contract  was  awarded  to  the  lowest  bidder,  William  H.  Beard, 
the  work  to  commence  September  15, 1880,  instead  of  the  date  namea 
in  his  proposal. 

The  project  to  give  9  feet  depth  at  mean  high- water,  completed  in  1880, 
required  dredging  only  certain  well-defined  shoals.  These  had  been 
carefully  surveyed  and  maps  made  of  them  Of  the  intervening  por- 
tions of  the  river  no  survey  had  been  made  since  that  by  Lieutenant 
Boeecrans,  United  States  Engineers,  in  1852.  The  plane  of  reference  to 
which  his  soundings  were  r^uced  was  referred  to  a  bench-mark  that 
oonld  not  be  found.  The  adoption  of  the  project  to  make  11  feet  depth 
at  mean  high-water  made  the  improvement  almost  continuous  from 
Dighton  to  Weir. 
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It  was  therefore  necessary  that  a  survey  be  made  of  the  portions  be- 
tween the  shoals.  This  has  been  done  diiring  the  months  of  May  and 
June.  The  results  of  this  survey  will  enable  us  to  make  a  complete 
map  of  the  river.  It  wiU  also  give  the  necessary  data  to  correct  the 
estimates  for  completing  the  improvement,  which  will  be  done  during 
the  next  fiscal  year. 

The  available  funds,  it  is  expected,  will  complete  the  improvement 
from  the  bridge  down  to  the  lower  end  of  Pond  Eock  S^ioal,  a  distance 
of  2^  miles. 

The  amount  estimated  as  necessary  to  complete  the  existing  project, 
to  give  an  available  depth  of  11  feet  at  mean  high-water  up  to  Weir,  is 
$41,500. 

This  amount  could  be  advantageously  exi)ended  in  the  fiscid  year 
ending  June  30, 1883.  The  improvement  is  of  but  little  value  to  the 
commerce  of  the  river  until  completed,  as  all  or  nearly  all  of  the  busi- 
ness is  done  at  or  above  Weir. 

This  work  has  been  under  the  superintend^iceof  J.  P.  Cotton,  Assist- 
ant Engineer : 

Money  statement. 

July  1,  1880,  amount  available $17, 500  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

^  $42,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,352  73 

Julyl,  1881,  outstanding  liabilities 572  92 

7,925  65 

July  1,  1881,  amount  available 34,574  35 

Amount  (estimated)  recjuired  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,  1883.     41, 500  00 


B  6. 

IMPROVEMENT  OF  PAWTUCKET  (SEEKONK)  RIVER,  RHODE  ISLAND. 

At  the  beginning  of  this  fiscal  year  there  was  an  unexpended  balance 
of  $529.58,  which  still  remains  for  contingencies.  The  project  as  far  as 
adopted  and  approved  is  completed. 

The  commission  appointed  by  the  State  of  Ehode  Island  to  consider 
the  obstructions  caused  by  the  bridges  at  India  Point,  at  the  mouth  of 
the  river,  reported  to  the  legislature  a  plan  for  doing  away  with  both 
the  present  railway  and  highway  bridges  and  substituting  a  combina- 
tion bridge,  located  between  the  old  bridges,  with  the  highway  on  top 
and  the  railway  underneath.  The  proposed  bridge  was  to  have  a  draw 
80  feet  wide  on  each  side  of  the  pivot  pier. 

If  this  plan  should  be  adopted  and  the  bridge  built  on  piers  occupyiog 
the  smallest  practicable  sectional  area,  and  the  foundation  of  the  old 
bridges  were  completely  removed,  the  necessities  of  the  navigation  in- 
terests of  this  rivei*  would  be  well  provided  for ;  but  unfortunately  for 
these  interests,  others  which  conflict  with  the  proposed  plan  render  its 
adoption  improbable.  The  principal  obstruction  is  the  highway  bridge 
with  its  narrow  draw  span,  and  the  tidal  obstructions  caused  by  the 
foundations  of  the  bridge,  which  create  a  very  dangerous  current  there. 

The  railway  bridge,  while  having  a  badly  located  draw  gpfm,  offers 
very  little  obstruction  to  the  flow  of  water,  and  with  some  small  changes 
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could  be  safely  and  easily  navigated,  if  the  draw  span  of  the  highway 
bridge  were  properl}^  located  and  the  obstructions  to  the  tidal  flow 
removed. 

No  appropriations  for  this  improvement  have  been  recommended  or 
made  since  1873. 

The  obstructions  at  these  bridges  render  any  further  improvement 
comparatively  useless. 

The  increase  in  the  size  and  draught  of  vessels  of  late  years  makes  it 
desirable  that  the  ruling  mean  low-water  depth  should  be  increased  to 
O  feet.  This  could  probably  be  done  for  an  additional  appropriation  of 
$33,000,  which  could  be  profitably  expended  in  one  year.  This  dredged 
material  would  have  to  be  towed  out  of  the  river,  which  could  not  be 
clone  at  the  rate  above  estimated  unless  the  Washington  bridge  is  re' 
built. 

This  work  is  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

^*     Money  statement. 

July  1,1880,  amount  available '. ?529  58 

July  1,  1881,  amount  available 529  58 


B  7. 

OfPKOVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGAN8ETT  BAY,  RHODE 

ISLAND. 

-WORK  EXECUTED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

The  contractors  for  excavating  under  the  appropriation  of  $60,000  made 
March  3, 1879,  and  the  money  left  over  from  the  abandoned  contract 
under  the  appropriation  of  $50,000-made  June,  1878  (the  first  one  made 
for  this  work),  completed  their  contract  January  1, 1881,  having  removed 
558«227.6  cubic  yards  of  material. 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of 
#6O,0<K)  was  made  for  the  continuance  of  this  work. 

Proposals  for  excavation  were  invited,  publicly,  and  on  the  14th  of 
Aa^st,  1880,  the  following  tenders  were  received: 

ITo.  Name  and  addr©«8.  ^icya^.     Commence.  ,    Complete. 


1  Atlantic  Dredging  Company,  Brooklyn,  N.T ,         $0  16f     Octl5,1880.   Septl,1881. 

2  Wm.  Flannery,  New  York 18*    

3  Frank  Pidgeon,  New  York 18|     Within  60     Octl,1881. 


4     Jease  and  Lyman  Boy nton,  Providence  and  Boaton ,  19 


days. 


The  Atlantic  Dredging  Company  were  again  the  lowest  bidders,  and 
the  contract  was  awarded  to  them.  They  began  work  March  8, 1881, 
and  at  this  date,  June  30,  1881,  they  are  prosecuting  it,  having  removed 
253,100  cubic  yards. 

The  work  accomplished  during  the  fiscal  year  has  increased  the  width 
of  channel  23  feet  deep  at  mean  low-water  across  Pawtuxet  Shoal  from 
70  to  200  feet,  and  the  width  of  the  channel  20  feet  deep  at  mean  low-, 
water  above  Field's  Point  fron^  ^00  to  425  feet. 

The  adjoining  sketch  shows  jt^e.  locality,  and  extent  of  .the  improve- 
ment made.  .  .Vi  .       // 


558    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Congress  by  act  approved  March  3,  1881,  appropriated  $60,000  for 
continuing  this  improvement. 

Advertisements  for  proposals  for  excavation  under  this  appropriation 
were  issued,  and  on  the  8th  day  of  June,  1881,  the  following  tenders 
were  received  :r 


Name  and  address. 


Price  per  onblo  yard. 


Atlantic  Dredging  Company,  Brooklyn,  N.  Y. . 


17  cents  for  depth  of  14  feet  at  mean  low- water,  and  If 
cents  for  12  fiset  depth. 


The  contract  was  awarded  to  the  Atlantic  Dredging  Company,  the 
only  bidders. 

BULKHEAD  ROCK. 

Operations  for  the  removal  of  this  rock  to  a  depth  of  20  feet  at  mean 
low- water  were  commenced  March  8, 1880,  and  completed  October  14, 
1880.  The  contractor's  '*  plant^  consisted  of  a  sloop  having  a  carrying 
capacity  of  about  80  tons,  and  a  steam  hoisting  engine,  a  drilling  frame 
26  X  32  feet,  a  steam  drilling  apparatus,  and  the  oi^Unaiy  divers,  armor, 
and  air-pump.  The  crew  contained  seven  men,  including  the  captain 
and  divers. 

The  extreme  length  of  the  rock  at  20  feet  depth  was  120  feet,  and  its 
general  width  about  30  feet,  so  that  the  drilling  firame  had  to  be  moved 
four  times  to  cover  the  whole  surface  of  the  rock.  The  superficial  area 
was  about  2,900  square  feet,  and  the  mean  depth  to  be  removed  3f  feet 
The  total  number  of  holes  drilled  was  112,  and  their  total  penetration 
543  feet,  an  average  of  about  4.8  feet  for  each  hole.  Two  ^uudred  and 
eighty-two  pounds  of  giant  powder  were  used  in  blasting  these  holes. 

It  may  be  seen  from  these  data  that  one  hole  was  drilled  to  each  26.7 
feet  of  superficial  area,  on  which  area  2J  pounds  of  powder  were  ex- 
ploded. In  addition  to  this  50  pounds  of  powder  was  used  in  making  sor- 
face  blasts.  The  large  area  of  rock  to  each  hole  drilled  and  blast  made 
may  be  accounted  for  partially  by  the  tacts  that  the  rock  is  of  a  brittle 
nature,  and  the  large  surface  blasts  made  in  1870  shattered  it  to  a  great 
extent. 

There  were  removed  under  this  contract  794J  tons  of  rock,  which  was 
deposited  on  the  shore  east  of  the  work.  The  explosive  material  used 
is  known  as  No.  1,  2,  and  3  giant  powder. 

There  is  now  a  depth  of  20  feet  at  mean  low- water  on  this  rock ;  it  is 
even  with  the  surface  of  the  bottom  which  surrounds  it  on  three  sides ;  on 
the  west  or  channel  side  there  is  a  sharp  fall  of  5  or  6  feet,  so  that  this 
abrupt  face  of  the  rock  would  confront  any  vessel  of  a  greiater  draught 
than  20  feet,  if  the  vessel  should  be  sailing  across  the  channel.  It  would 
not  be  an  obstruction  in  passing  up  or  down  the  channel,  for  the  edge 
of  the  rock  is  on  the  line  of  channel  and  does  not  extend  beyond  the 
general  contour  of  20  feet  depth.  As  the  work  of  improving  the  main 
channel  progresses  and  the  ultimate  depth  sought  (23  feet  at  mean  low- 
water)  is  obtained,  it  may  be  found  necessary  to  blast  off  this  edge  of 
the  rock,  or  in  some  way  cover  it  up  so  that  if  a  vessel  should  strike  it 
there  would  be  less  danger  of  serious  damage  being  done. 

The  improvements  in  this  river  have  been  under  the  superintendence 
of  Assistant  Engineer  H.  A.  Bentley. 

The  probable  operations  during  fiscal  year  ending  June  30, 1882,  will 
be  the  continuation  of  the  excavation  of  a  channel  20  feet  deep  as  tan 
as  the  appropriation  of  June  14, 1880,  will  carry  it  in  Width.    It  is  pro- 
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posed  with  the  appropriation  of  March  3, 1881,  to  excavate  to  depths  of 
12  and  14  feet  at  mean  low- water  and  as  of  great  a  width  as  the  money 
will  pay  for.  ' 

The  depth  to  be  dredged  to  was  changed  from  20  to  12  and  14  feet 
for  the  reason  that  the  work  contracted  for  woold  be  sufficient  to  make 
ttie  20-foot  channel  about  500  feet  wide,  and  although  this  is  not  as 
wide  by  100  feet  as  the  original  plan  contemplated,  it  is  a  good  navi- 
gable channel,  and  it  was  deemed  best  to  extend  the  widths  of  12  and 
14  feet  depth  and  give  smaller  vessels  a  chance  to  anchor  and  keep  out 
of  the  deep  channel  and  away  from  the  large  craft ;  leaving  the  comple- 
tion of  the  20-foot  channel  to  subsequent  appropriations. 

One  hundred  thousand  dollars  could  be  judiciously  expended  in  the 
fiscal  year  ending  June  30, 1883,  in  widening  the  channel  at  Pawtuxet 
Shoal  and  increasing  the  anchorage  ground  above  Field's  Point. 

Money  statement. 

Improvement  qf  Providence  Biver  and  Narraganseti  Bay. 

July  1, 1880,  amount  avaUable .*.  $103,001  28 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$163,001  28 

July  1, 1881,  amount  expended  daring  fiscal  year,  excloflive 

ofoutetanding  liabilities  July  1,  1880 74,330  56 

Julyl,  1881,  outstanding  Uabilities 3,258  14 

. 77,588  70 

July  1,  1881,  amount  available 85,412  58 

Amount  (estimated)  renuired  for  completion  of  existing  project 270, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .    100, 000, 00 

Improvement  of  Providence  Biver — Bemoval  of  Bulkhead  Bock, 

Julyl,  1880,  amount  avaUable $4,742  13 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 18rt0 4,742  13 


B  8. 

IMPROVEMENT  OF  POTOWOMUT  RIVER,  RHODE  ISLAND. 

A  report  of  the  survey  under  which  this  improvement  was  planned  is 
printed  as  part  of  House  Ex.  Doc.  No.  18,  Forty-sixth  Congress,  third 
session. 

Three  estimates  were  submitted  in  the  above-mentioned  report  for 
channels  across  the  bar  at  the  mouth  of  the  river;  two  providing  for  a 
depth  of  6  feet  at  mean  low- water,  at  a  cost  of  $11,550,  and  one  for  a  depth 
of  5  feet,  to  cost  $5,587.50. 

Congress,  by  act  approved  March  3, 1881,  appropriated  $5,000  for  this 
work,  and  as  this  amount  is  very  near  the  smaUest  estimate,  the  project 
to  make  the  depth  of  5  feet  was  adopted. 

Advertisements  for  excavation  were  issued,  and  on  June  8, 1881,  the 
following  tendei*s  were  received: 


Vo. 


Name  and  •ddieas. 


Price  per 
cubic  yard. 


Commence. 


Complete. 


S.  A.  Hammond,  ProTidenoe,  B.  I 
John  MoDermott«  Cohoee,  N.  Y... 
J.  B.  Fenner,  Jeney  City 


10  28 
40 
M 


liar.15,  1882 


June  30, 1882 
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The  contract  was  awarded  to  the  lowest  bidder,  Mr.  S.  A.  Hammond, 
who  is  expected  to  commence  the  work  July  1,  1881. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer 
H.  A.  Bentley. 

Money  st^atement 

Amount  appropriated  by  act  approved  March  3,  1881 §5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year 48  99 

July  1,  1881,  amount  available 4,951  01 


survey  of  potowomut  river,  rhode  isljind. 

Engineer  Office,  United  States  Army, 

Kmcportj  R.  7.,  December  11, 1880. 

General:  I  forward  herewith  the  report  and  map  of  the  survey  of 
Potowomut  Eiver,  Ehode  Island,  assigned  to  my  charge  by  you  unider 
the  law  passed  at  the  last  session  of  Congress,  and  m^e  by  Assistant 
H.  A.  Bentley. 

The  survey  was  asked  for  for  the  purpose  of  making  an  estimate  of 
4;he  cost  of  deepening  the  water  to  6  feet  at  mean  low- water  over  the 
bar  at  the  mouth,  and  make  the  channel  150  feet  wide.  The  present 
depth  is  about  2J  feet  at  mean  low-water.  The  dredged  channel  would 
be  about  2,600  feet  long.    There  are  also  a  few  rocks  to  be  removed. 

It  is  estimated  that  it  will  cost  $11,550  to  make  a  depth  of  6  feet  at 
mean  low- water,  and  $5,587.50  to  make  a  depth  of  5  feet.  The  mean 
rise  of  the  tide  is  about  4J  feet.  Vessels  drawing  11^  feet  will  be  able 
to  pass  to  '^Hope  Lands''  Landing,  about  f  of  a  mile  above  the  mouth, 
when  the  improvement  is  made. 

The  navigation  to  be  benefited  is  that  of  vessels  bringing  ashes  and 
other  fertilizers  and  ice,  together  with  small  boats  and  yachts.  The 
region  is  a  rich  agricultural  one,  without  manufactories  or  through 
travel. 

It  is  in  the  Providence  collection  district,  and  that  place  is  the  nearest  port  of  entry. 
The  amount  of  revenue  collected  there  for  the  year  ending  June  30,  1880,  wis 
$405,652.73. 

Yery  respectfully, 

G.  K.  Warbbn, 
Lieutenant- Colonel  Engineers^ 
Bvt  Maj.  Oen.y.  U.  S.  A. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S,  A. 


report  of  mr.  h.  a.  bextley,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Newport,  R.  /.,  October  28,  1880. 
General:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
Potowomut  River.  Rhode  Island,  authorized  by  Congress  at  its  last  session  (see  ^tion 
2  of  river  and  harl>or  appropriation  act  approved  June  14, 1880). 

description  of  the  river  and  locality. 

The  Potowomut  River  is  an  estuary  of  Narraganset  Bay.  situated  about  13  milet 
morth-northwest  of  Newport,  and  extends  in  from  the  west  snore  of  Narraganset  Bty 
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adistance  of  about  3  luileSf  where  ita  name  is  changed  to  Hunt's  River.  Hunt's  River 
is  formed  by  a  number  of  small  streams,  all  within  the  limits  of  Rhode  Island ;  its 
dninage  area  is  about  40  square  miles.  Coweset  Bay,  the  entrance  to  the  harbor  of 
Greenwich,  is  situated  about  half  a  mile  north  of  the  mouth  of  the  Potowomut,  with 
Sandy  Point  extending  out  into  Narragansett  Bay  between  the  two.  The  point  of 
land  Iwtween  Greenwich  Harbor  and  Coweset  Bay  and  the  Potowomut  River  is  known 
tm  Potowomut  Neck,  a  beautiful  farming  country,  protected  at  its  east  end  by  a  sub- 
BtanHal  sea-wall  built  at  private  expense. 

The  other  or  south  side  of  the  river  is  higher  ground,  rising  abruptly  at  the  river  to 
a  height  of  about  30  feet  at  Bluff  Point,  where  its  greatest  elevation  is  obtained. 


TIDES. 

The  mean  low-water  plane  to  which  the  soundings  are  referred,  and  the  mean  rise 
and  fall  of  tide,  were  determined  by  simultaneous  observations  made  here  and  at 
Providence. 

At  the  time  these  observations  were  made  the  rise  of  tide  was  4.7  feet  at  Pr  evidence, 
which  is  the  mean  rise  and  fall  lately  adopted  by  ns  there.  The  rise  at  Potowomut 
River  at  the  same  time  was  4.5  feet,  which  is  taken  and  used  as  the  mean  rise  and  fall. 
Low-water  at  Providence  on  the  same  day  was  0.5  foot  above  mean  low-water,  and 
at  Potowomut  it  is  assumed  that  the  low-tide  bears  the  same  relation  to  mean  low- 
water  as  it  does  at  Providence.  The  correctness  of  this  determination  is  confirmed  by 
the  United  States  Coast  Survey  tide-tables,  which  cive  the  mean  rise  and  fall  at 
Greenwich  (3  miles  away)  as  4-ft".  At  Wickford,  7  miles  nearer  the  ocean,  the  mean 
rise  and  fall  is  4t\j  feet.    At  Newport,  near  the  ocean,  it  is  only  ^%  feet. 

PROPOSED  IMPROVEMENT  AND  ESTIMATES  FOR  IT. 

It  was  ascertained  by  consultation  with  those  interested  in  this  work  that  a  chan- 
nel with  a  depth  of  6  feet  at  mean  low-water  and  a  width  of  from  150  to  200  feet  across 
the  bar  at  the  mouth  of  the  river,  with  the  removal  of  Euston's  Rocks,  was  all.  that 
WU8  desired  or  needed. 

On  the  accompanying  map  two  channels,  having  a  width  of  150  feet  each,  have  been 
laid  out.  The  width  of  150  feet  rather  than  the  one  of  2(K)  feet  is  taken,  because  it 
i«  fully  as  wide  as  any  part  of  the  channel  above,  which  is  large  enough  for  the  re- 
quirements here.  One  of  the  channels  is  drawn  on  a  straight  line  conneetiug  the 
neareftt  point  of  the  6-foot  contour  line  outside  the  bar  with  the  contour  having  the 
same  depth  on  the  inside.  The  other  proposed  channel  follows  the  line  of  the  present 
channel  to  the  pile  of  loose  stone  formerly  used  as  a  transfer  landing,  where  it  turns 
and  crosses  the  bar  to  the  nearest  portions  of  the  5  and  6  feet  contour  lines,  outside. 
If  any  iuiprovement  is  to  be  made  here,  this  latter  line  is  deemed  the  better,  because 
it  i»  in  the  line  of  the  greatest  tidal  flow  and  would  not  be  so  liable  to  be  filled  up. 

The  presence  of  eel-grass  on  the  inside  of  the  mooring  marked  on  the  map  indicates 
that  the  bottom  is  not  shifting,  and  that  a  channel  when  dredged  will  not  be  readily 
filled  up  with  a  hew  deposit,  particularly  if  it  is  located  in  the  line  of  the  present  tidal 
flow.  Three  estimates  are  submitted.  The  first  is  for  a  channel  150  feet  wide  and  6 
feet  deep,  on  a  straight  line  connecting  the  deep  water  on  either  side  of  the  bar ;  the 
second  is  for  the  same  width  and  depth  of  channel,  following  the  present  cliannel  to 
the  old  landing  and  thence  across  the  bar ;  and  the  third  is  the  same  as  the  second, 
except  that  it  provides  for  5  instead  of  6  feet  depth. 

BSTIMATE    FOR  CHANNEL    150    FEET  WIDE,   6  FEET    DEEP  AT  MEAN    LOW-WATER,   ON 

STRAIGHT  LINE. 

Removal  of  50,000  cubic  yards  mud  and  sand,  at  22i  cents Ill,  250 

Removal  of  Euston's  Rooka 300 


11,550 

ISTIMATE  FOR  CHANNEL  150  FEET  WIDE,  6  FEET  DEEP  AT  MEAN  LOW-WATER,   FOL- 
LOWING PRESENT  CHANNEL  TO  OLD  LANDING. 

Removal  of  50,000  onbic  yards  mud  and  sand,  at  22^  cents $11,250 

Removal  of  Euston's  Rocks 300 

11  550 
36  E 
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ESTIMATE  FOR  CHANNEL    150  FEET  WIDE,  5  FEET    DEEP  AT  MEAN  LOW-WATXB,  POL 
LOWING  PRESENT  CHANNEL  TO  OLD  LANDING. 

Removal  of  23,500  cubic  yards  mud  and  sand,  at  2*2^  cents |5,287  50 

Removal  of  Euston's  Rocks - 300  00 


5,587  50 


Very  respectfiilly,  your  obedient  servant, 


Bvt.  Maj.  Gen.  G.  K.  Warrex, 

Lieutenant  Colonely  Corps  of  Engineers,  U,  8,  A, 


H.  A.  Bbntlby, 
Aseietanl  Engimeer, 


B9. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

The  Hous^  of  Eepresentatives,  on  December  6, 1880,  passed  a  resola- 
tion  asking*— 

the  Secretary  of  War  for  information  as  to  the  present  condition  of  Newport  Har- 
bor, Rhode  Island,  and  what  work  is  necessary  to  be  done  to  make  the  harbor  avMUUe 
for  the  purposes  of  commerce,  with  an  estimate  of  the  cost  of  the  requisite  drodging 
or  other  work. 

This  was  referred  to  me  for  report  by  indorsement  firom  your  offiw, 
dated  December  11,  1880. 

December  14, 1880,  a  report  was  submitted,  with  a  plan  for  increasing 
the  capacity  of  the  harbor  for  anchorage,  and  as  a  harbor  of  refuge.  It 
was  proposed  to  dredge  the  harbor  to  a  depth  of  13  feet  where  the  soft 
material  will  allow  such  depth  to  be  made,  and  to  a  lesser  depth  when* 
hard-pan  or  rock  is  encountered  before  reaching  13  feet.  This  work  to 
be  done  east  of  the  main  channel,  through  the  harbor  between  the  city 
of  Newport  and  Goat  Island,  and  between  Long  Wharf  and  Lime  Rock. 

The  estimated  amount  of  material  to  be  removed  is  327,000  eubic 
yards  of  mud  and  sand  and  a  few  bowlders;  to  cost  $72,000. 

At  some  future  time,  for  the  further  increase  of  anchorage  facilities, 
it  may  be  desirable  to  deepen  the  cove  east  of  Fort  Adams  and  remove 
a  portion  of  the  shoal  south  of  Goat  Island. 

Cougress,  by  act  approved  March  3, 1881,  appropriated  $25,000  for 
this  work. 

Advertisements  for  proposals  for  excavation  were  issued,  and  on  tbe 
8th  of  June,  1881,  the  following  tenders  were  received : 


No. 


Name  and  address. 


I  Price  per 
I  cubic  yard. 


Henry  E.  Du  Bois,  New  York  City  

H.  X.  and  A.  J.  Beardslny,  Bridgeport,  Conn . . 

S.  A.  Hanimoud,  Providenre,  R.  I 

Atlrtntii*  Dn-dging  f'ompan\.  Brookl3'n,  N.  Y 

William  Flannerv,  New  York  City 

Juhu  Mrl)fnuott,(:t»lu»«'H,  N.  Y    

J.  H  PVuu«>r,  Jerscv  <^'ity,  X.  J         , 

Elijah  Biainard,  jr.,  New  York  City 


Commenc«. 


Complete. 


$0  11      JnDe30.1(»ti 

114    Joneai.lWi 


12 
12 
15 
17 
20 
25 


(  Jane  30.  IMC 

I  Jiine30.1ftU 

'  JaneSO.lHC 

'  Jane  3W),  l**. 

Sept  1,  1881  Jone  3U.  )«K! 

Sept  1,1881  June  30. 1*2 


The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Henry  E.  Du 
Bois. 

The  probable  operations. during  the  fiscal  year  ending  June  30,  1882, 
will  be  dredging  for  increased  anchorage-ground,  to  a  depth  of  13  fet-t 
at  mean  low-water,  as  far  as  the  available  money  will  allow. 


APPENDIX    B. 


563 


It  is  probable  tbat  $47,000,  the  remainder  of  the  estimate  for  this  new 
project,  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1882. 

This  improvement  has  been  under  the  supervision  of  Assistant  Engi- 
neer J.  P.  Cotton. 

Money  statement 

Amount  a  ppropriftted  by  act  approved  March  3,  1881 $25, 000  00 

July  1, 1881,  amount  exiiended  during  fiscal  year,  exclusive  of  outstaudiug 
liabilities  July  1,  1880 167  15 

JoJy  1,  1881,  amount  available 24,8:h2  85 

Amount  (estimated)  re<|uired  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     47, 000  00 


B    ID. 
IMPROVEMENT  OF  BLOCK  ISLAND  HARBOR,  RHODE  ISLAND. 

An  estimate  for  increasing  the  depth  at  the  entrance  to  and  in  this 
basin  was  called  for  by  a  resolution  of  the  House  of  Representatives  in 
Febrnary,  1880.  A  report  with  estimate  was  submitted  March  15, 1880, 
whirl  I.  provided  for  increasing  the  depth  of  the  inner  harbor  and  its 
eutrunce  from  7  to  9  feet  at  mean  low-water,  and  for  the  removal  of  a 
wreck. 

WORK  DONE  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $6,000  for  this 
work. 

Atlvertisement  for  proposals  for  dredging  was  issued  July  24,  1880, 
and  on  the  14th  of  August  the  following  proposals  were  received: 


Name  and  address. 


Xo.. 


1  McDeimott  &.  Dal  v.  Cohoep.  N.  Y . .  . 

2  I  Eliiah  Brainard.Jr.;  New  York  City. 

3  I  WilUttm  Flaimery,  New  York  City.. 


Complete. 


Dm;.  1, 1880 
Dec  1,  l«f  0 
Dec.  1, 1880 


The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  McDermott 
&  Daly,  who  commenced  the  work  in  October  and  completed  it  in  De- 
cember, 1880.  Sixteen  thousand  one  hundred  and  forty -six  cubic  yards 
of  material  were  removed,  making  a  depth  of  0  feet  at  mean  low-water 
at  the  entrance  to  and  in  the  inner  harbor  or  basin. 

The  wreck  lying  near  the  Fall  Kiver  Iron  Company's  wharf  was  re- 
moved. 

Two  boulders,  on  one  of  which  there  was  a  depth  of  but  6J  feet  at 
mean  low  water,  were  removed  from  the  outer  harbor.  These  bowlders 
weighed  about  liH  tons.  The  removal  of  the  wreck  and  bowlders  was 
done  by  hired  labor. 

The  estimated  cost  of  this  improvement  was  $8,000,  but  the  favora- 
ble price  at  which  the  dredging  was  done  enabled  us  to  do  all  that  was 
required  with  the  $<>,000,  the  amount  of  the  appropriation. 

There  is  no  immediate  demand  for  an  extension  of  the  breakwater, 
but  there  undoubtedly  will  be  before  long,  for  the  general  purposes  of 
roast  and  ocean  navigation. 

The 'present  work  is  designed  to  furnish  the  initial  point  for  the  work 
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of  the  future,  so  that  it  can  be  most  economically  and  rapidly  constructed 
when  required. 

This  work  has  been  under  the  superintendence  of  Assistant  Engineer 
J.  P.  Cotton. 

MoTiey  statement, 

July  1, 1880,  amount  available : $6,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880 5,H73  74 

July  1,1881,  amount  available 136  26 


B    II. 

IMPROVEMENT  OF   LITTLE  NARRAGANSETT   BAY,  RHODE   ISLAND  AND 

CONNECTICUT. 

Up  to  the  end  of  the  fiscal  year,  June  30, 1880,  there  had  been  ex- 
pended, in  cutting  a  channel  giving  7J  feet  deep  through  the  shoals, 
$19,798.58. 

This  expenditure  was  mainly  confined  to  the  eastern  part,  near  Paw- 
catuck  Point,  where  the  material  was  very  hard.  The  cnannel  was 
made  185  feet  wide  through  this,  and  for  a  least  width  of  40  feet 
through  the  other  part,  which  left  it  still  too  narrow  to  be  mufh  nsed 
by  navigators. 

WORK  EXECUTED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

On  the  14th  of  August  the  following  tenders  for  excavating,  under  the 
appropriation  of  June  14,  1880,  were  received : 


No. 


Name  and  address. 


i  Price  per  , 
1  cubic  yartL 


CommenC'e.  >    Complete. 


1  '  W.  U.  Beard.  BrooW\Ti,  X.  Y 

Z  i  MoDemiott  Si,  Daly.  Coboes,  N.  Y  ., 
<3  ;  William  Flannory,  New  York  City., 


10  18     Mar.  15, 1881     Jane  30.  IWI 

22    JuDe30.  1»1 

30    ;  June».  1»1 


Tlie  contract  was  awarded  to  the  lowest  bidder,  who,  in  April,  18H1, 
applied  for  an  extension  of  his  time  of  beginning  and  completion  from 
March  15,  1881,  to  May  15,  1881,  and  from  June  30,  1881,  to  July  15, 
1881,  respectively.    This  extension  wa«  granted. 

On  the  23d  of  May  the  work  was  commenced,  and  at  the  end  of  the 
fiscal  year  the  contractor  is  still  engaged  on  it,  having  removed  8,0^i 
cubic  yards  of  material  and  increased  the  width  of  the  new  channel  from 
40  feet  to  60  feet. 

The  amount  of  money  expended  during  fiscal  year  ending  Jane  30, 
1881,  is  $490.13. 

Congress,  Ijy  act  approved  March  3, 1881,  made  an  appropriation  of 
^5,000  for  continuing  this  work.  Advertisements  for  proi>osals  for  exca- 
vation under  this  appropriation  were  issued,  and  on  the  8th  day  of  June, 
1881,  the  following  tenders  were  received: 


No. 


Name  and  address. 


1  J.  H.  Fenner.  Jersey  City.  N.  J.. 

2  i  Jolin  McDermoti,  Cohoes,  N.  Y.. 


c^.'Sl^yS^l  «<•»»»- i 


CompMe. 


|0  20 
22i 


Aug.  1,  1881  I  Oct  15. 1881 


The  contract  was  awarded  to  Mr.  J.  H.  Fenner,  the  lowest  bidder. 
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THE    PUOBABLE    OPERATIONS   DURING    THE    YEAR    ENDING   JUNE    30, 

1882. 

The  channel,  7J  feet  deep  at  mean  low- water,  will  be  widened  as  far  as 
the  available  money  will  pay  for.  It  is  expected  that  the  work  provided 
for  will  make  a  widih  of  about  140  feet,  which  will  give  with  good  ranges 
a  safely  navigable  channel,  and  will  enable  steamboats,  and  vessels 
lM)und  for  Watch  Hill,  and  tlie  Pawcauick  Kiver,  and  We^st^rly,  to  cross 
the  bay  at  any  stage  of  the  tide.  If  going  up  the  river,  they  can  then 
take  the  full  advantage  of  the  tide  and  the  improvements  previously 
made  under  the  general  government  in  the  Pawcatuck  River. 

This  improvement  is  uuder  the  superintendence  of  Assistant  Engineer 
H.  A.  Beutley. 

The  amount  of  money  estimated  as  being  necessary  to  complete  the 
improvement  in  accordance  with  the  project  approved  and  adopted  is 
121,000,  and  this  amount  could  be  judiciously  expended  in  the  fiscsil 
year  ending  June  30,  1883. 

Money  statement. 

July  1,  1880,  amount  ayailable $5,201  42 

Amooiit  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10, 201  42 

July  1, 18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
hibiUties  July  1,  1880 ^ 490  13 

July  1, 1881,  amount  available 9,711  29 

Amoant  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    21, 000  00 


B    12. 


ntPBOVKMENT  OF  CONNECTICUT  RIVER,  ABOVE  HARTFORD,  CONNEC- 
TICUT,  AND  BELOW  nOLYOKE,   MASSACHUSETTS. 

In  November,  1870,  a  survey  was  made  of  Fannin <?ton  River  Bar,  to 
avscertain  the  condition  of  tlie  channel.  This  survey  showed  that  innne- 
diately  below  the  wing-dam  built  in  1H71  the  channel  divided  into  three 
minor  channels,  with  insufficient  depth  in  any  one  of  them.  T(>  remedy 
this  it  was  proposed  to  build  two  new  wing-dams,  one  extendinjj^  down 
the  river  about  1,000  feet,  and  another  below  from  the  east  bank  out  to 
a  Binall  i8lan<l,  a  distance  of  about  750  feet. 

This  project  was  approved  May  5,  1880,  and  the  work  was  advertised 
and  let  June  8,  1880,  the  Hartford  and  New  York  Transportation  Com- 
pany l)eing  the  contractors,  at  the  price  of  $1.85  per  cubic  yard. 

The  work  of  delivering  stone  commenced  July  17, 1880,  and  continued 
at  intervals,  when  the  stage  of  the  river  would  permit  of  the  work  being 
done,  up  to  June  30,  1881,  when  it  was  completed,  with  the  exception  of 
straightening  up  the  work  to  make  it  conform  to  the  specifications. 
This  work  was  paid  for  firom  measurement  made  in  the  completed  dam. 

The  upper  dam  has  been  built  a  distance  of  820  feet  from  the  shore 
and  the  lower  one  643  feet ;  this  work  cost  $4,919.70. 

This  work  was  under  the  superintendence  of  Assistant  Engineer 
Theodore  G.  ElUs. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $15,000  for  thia 
improvement. 
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This  amount  was  too  small  to  undertake  the  thorough  improvement 
of  the  river  in  accordance  with  the  plans  heretofore  submitted. 

A  project  for  the  expenditure  of  $1,000,  or  as  much  as  might  be  nec- 
essary, for  making  a  careful  examination  of  the  proposed  route  for  a 
canal  from  Enfield  Falls  to  Hartford,  and  in  revising  the  former  esti- 
mates to  conform  to  present  prices,  was  submitted  July  22, 1880,  and 
approved  July  28.  In  accordance  with  this  project,  the  examinations 
and  revisions  were  made  and  submitted,  under  date  December  13, 1880, 
and  were  printed  as  House  Ex.  Doc.  No.  25,  Forty-sixth  Congress,  third 
session.    This  report  is  appended. 

The  revised  estimate  for  the  whole  work  is  $1,322,805.  As  the  work 
will  require  at  least  three  years  to  complete  it  in,  not  less  than  $450,(P 
should  be  given  to  start  with. 

The  amount  on  hand  is  ample  to  continue  the  minor  works  of  alloia 
tion  heretofore  conducted.    (See  money  statement  attached.) 

This  improvement  is  under  the  personal  superintendence  of  Assistant 
Engineer  Theodore  G.  Ellis. 

Money  statement 

Above  Hartford  and  below  Enfield  Falls, 

July  1,  1880,  amount  available $7,120  04 

July  1,  18H1,  amount  expended  during^scal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 f3,000  79 

July  1,  1881.  outstanding  liabilities 219  78 

3,220  r>: 

July  1,  1881,  amount' available 3,899  47 

On  or  above  Enfield  Fallsj  Connecticuij  and  below  Holyokej  Massachusettn, 

July  1,  1880,  amount  available 10,702  IW 

July  1,  1881,  amount  available 10,702  1« 

Between  Hartford^  Connecticut^  and  Holyolc€j  Massachusetts, 

July  1,  1880,  amount  available 15,000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 1,330  20 

July  1,  1881,  amount  available 13,669^0 

Amount  (estimated)  required  for  completion  of  existing  project 1, 322, 805  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      450,000  00 


special  report. 

Engineer  Office,  United  States  Army, 

Newport^  E.  L,  December  13, 1880. 

General  :  In  the  appropriation  act  approved  June  14,  1880,  there 
was  an  item  for  improving  the  Conuecticut  River^  between  Hartford  and 
Holyoke,  of  $15,000,  for  the  expenditure  of  which  I  was  directed,  by 
instructions  from  Headquarters  Corps  of  Engineers,  dated  June  17,  to 
submit  a  project.  ^ 

On  June  21 1  submitted  the  matter  to  General  T.  G.  Ellis,  the  assist- 
ant engineer  in  charge  of  this  work,  for  his  views,  it  appearing  to  my 
mind  that  the  amount  was  inadequate  to  accomplish  anything  desired 
that  was  not  already  provided  for. 

General  Ellis  consulted  the  Hon.  George  D.  Kobinson,  member  of  Con- 
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gress  from  Sprincrfield,  who  represents  the  navigation  interests  con- 
cerned, and  the  conchision  was  reached  that  before  doing  anything  more 
there  should  be  a  revision  of  the  estimates  heretofore  made  for  the  canal 
project  between  Hartford  and  the  pool  above  the  Enfield  FalJH,  for  the 
]>urposes  of  perfecting  the  location,  harmonizing  the  previous  plans,  and 
revising  the  quantities,  and  adapting  the  various  items  of  cost  to  the 
coQilitions  of  prices  of  labor  and  material  at  the  present  time.  Such  a 
project  was  submitted  to  the  Chief  of  Engineers  July  22,  and  approved 
July  28. 

Authority  was  as  soon  as  possible  given  to  General  Ellis  to  make  these 
revisions,  and  to  make  snch  additional  surveys  and  measurements  as  he 
4lecmed  necessary  for  so  doing. 

These  surveys  he  began  on  August  11,  and  completed  tbem  Septem- 
ber 17.  His  report  and  maps  were  completed  November  13,  and  are 
transmitted  herewith.  The  maps,  in  3  sheets,  are  on  a  scale  of  400  feet 
to  an  inch. 

General  Ellis's  report  is  so  brief  that,  as  a  proper  presentation  of  en- 
gineering conditions  and  requirements,  and  how  to  meet  them,  I  may 
refer  the  reader  to  them  without  attempting  more  than  a  brief  summary 
of  the  matters  that  are  of  a  general  character. 

There  is  now  a  good  navigable  depth  from  Long  Island  Sound  to  Hart- 
ford of  8  feet  at  lowest  stages  of  the  Connecticut  liiver. 

From  Hartford  up  to  the  Enfield  Falls,  about  11  miles,  there  is  often 
no  navigation  even  for  vessels  drawing  3  feet.  The  river  in  this  distance 
flows  through  alluvial  banks,  and  any  project  for  improving  this  part  so 
as  to  obtain  the  required  depth  is  very  expensive  and  uncertain. 

The  Enfield  Falls  extend  along  the  river  about  5  miles,  and  the  water 
descends  33  feet  in  going  this  distance,  so  that  over  them  there  is  no 
navigation  whatever.  Around  these  falls  or  rapids  is  a  canal,  on  the 
rifjht  or  west  bank,  with  locks  having  capacity  to  pass  boats  80  by  19 
feet  with  a  draught  of  4J  feet.  This  canal  is  mainly  for  famishing 
water-power,  and  is  inadequate  to  any  important  navigation. 

The  Enfield  Falls  are  in  the  State  of  Connecticut,  and  no  great  benefit 
to  improving  the  navigation  of  the  river  can  extend  into  Massachusetts 
until  this  obstruction  is  oven*ome. 

Then,  the  river  is  susceptible  of  8  feet  navigation  to  Holyoke,  34 
miles,  above  Hartford.  There  will  probably  be  some  outlay  to  be  made 
l>etween  the  rapids  and  Holyoke,  not  estimated  for  in  General  Ellis's 
report,  to  secure  a  draft  of  8  feet. 

The  navigation  can  eventually  be  extended  further  up  the  valley  of 
the  river. 

It  is  required,  in  submitting  reports  upon  surveys  for  improvements, 
to  state  the  importance  of  the  work  and  the  commerce  to  be  benefited, 
but  it  is  very  difOicnlt  to  do  so  in  this  instance.  Its  main  benefit  will 
be  to  cheapen  transportation  upon  bulky  articles,  such  as  coal,  iron, 
and  produce,  into  what  is  becoming  a  great  manufacturing  region,  now 
only  reached  by  railroads.  It  is  probable  that  the  parties  interested  in 
the  work  are  much  more  able  to  do  this  than  I  am,  and  that  they  would 
rather  look  to  it  themselves  than  to  have  me  delay  a  presentation  of  the 
engineering  estimates,  while  it  is  further  attempt^  here. 

The  canal  estimated  for  is  for  navigation  only,  not  for  water  power. 
These  two  objects  are  incompatible. 

The  width  is  fixed  at  120  feet  at  the  water  line,  but  all  the  bridge 
abntments  are  to  be  made  to  allow  a  future  widening  to  150  feet.  The 
dranght  in  the  canal  is  to  be  10  feet,  to  allow  the  vessels  to  pass  easily 
along  it    There  are  to  be  8  lift-locks  placed  together  at  the  lower  end, 
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and  1  lift  and  guard  lock  at  the*  upper  end.    The  locks  are  to  be  2(H) 
feet  long,  50  feet  wide,  and  8  feet  at  low-water,  on  miter  sills. 

In  submitting  these  revised  estimates,  the  whole  length  of  the  work 
is  divided  into  3  nearly  equal  divisions,  corresponding  to  the  l\  map- 
sheets.  Beginning  at  the  lower  end,  Nos.  1  and  2  extend  up  to  about 
the  foot  of  the  rapids.    No  3  extends  along  the  rapids. 

Estimate  of  cost  of  division  No.  1 ^ii»,  4C(* 

Estimate  of  cost  of  division  No.  2 -JtW.Tl^ 

Estimate  of  cost  of  division  No.  3 >^4, 6i » 

This  work  could  probably  be  completed  in  three  years  if  the  money 
was  furnished. 

I  would  recommend  that  an  appropriation  of  $450,000  be  made  to 
start  it  w  ith. 

The  amount  available  now  is  about  $16,900,  being  a  little  in  excess  of 
the  last  appropriation,  by  a  remainder  from  a  former  one. 

The  proposed  canal  is  in  the  Middletown,  Conn.,  collection  district,  which  is  »  port 
of  entry. 
The  revenue  collected  there  in  the  fiscal  year  ending  June  30,  1880,  is  $51,425. 

Very  respectfully, 

G.  K.  Warren, 
Lieutenant- Colonel  Engineen^ 
Bvt.  Maj.  Gen.j  U.  8.  A, 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MR.  THEODORE  G.  ELLIS,  ASSISTANT  ENGINEER. 

Hartford,  Conn.,  November ^  13,  1880. 

General:  In  accordance  with  authority  received  August  1, 1880,  for  making  ''an 
examination  for  the  proposed  route  for  a  can^l  from  the  head  of  Enfield  Falls  to  Hart- 
ford, and  a  revision  of  the  estimates,"  such  surveys  as  were  necessary  were  commenwHi 
on  the  11th  of  August,  and  were  completed  on  the  17th  of  SeptembeV. 

The  surveying  party  consisted  of  Mr.  Charles  L.  Burdett,  assistant  engiueer,  in 
charge  of  the  field  work,  Mr.  L.  H.  Gager,  leveler,  and  a  party  of  chainmen,  fiagtupn. 
«fcc.,  composed  of  Oliver  Deming,  Charles  S.  Bunco,  James  Given,  Charles  M  Rauwey, 
and  John  F.  Givens. 

After  the  completion  of  the  field  examinations,  Mr.  Burdett  and  Mr.  Gager  were  re- 
tained until  about  the  end  of  September  in  plotting  and  prepariug  the  notes.  The 
maps  have  been  chiefiy  drawn  by  Mr.  Wendell  R.  Curtis,  assistant  engineer. 

The  original  surveys  for  a  canal  over  this  route  were  made  in  1871  and  1^72,  when 
the  prices  for  labor  and  materials  were  very  high,  and  a  high  estimate  was  net  upou 
the  value  of  the  land  over  which  the  canal  wouldpass.  The  surveys  of  1H71  »Mnl»nictMl 
only  that  part  of  the  route  from  the  head  of  Enfield  Rapids  to  Warehouse  Point,  a  dis- 
tance of  about  5  miles,  and  were  made  at  the  time  with  a  view  only  of  awertainiD^ 
the  best  route  for  a  canal  around  the  rapids,  and  not  with  any  idea  of  a  conlinuatiou 
to  Hartford.  Surveys  were  made  on  both  sides  of  the  river,  embracing  all  prat'licable 
routes,  and  it  was  only  after  a  comparison  of  the  advantages  and  disadvantages  of  the 
several  plans  then  proposed  that  a  line  upon  the  east  bank  of  the  river  was  shown  to 
be  the  best  and  by  far  the  most  practicable. 

This  canal  was  intended  to  be  of  a  depth  of  8  feet  with  6  feet  of  water  on  the  miter 
sills  of  the  locks.  The  river  from  below  the  Enfield  Rapids  to  Hartfoi-d  would  not 
warrant  making  a  canal  of  greater  depth,  as  any  improvements  that  might  be  madein 
the  channel  would  not  be  likely  to  result  in  obtaining  more  than  5  or  6  feet  of  w»(rr 
at  the  most. 

The  natural  result  of  the  investigation  at  the  rapids  was  to  suggest  the  contiuni- 
tion  of  the  canal  down  to  some  point  below  the  shoal  part  of  the  river.  Vessels  draw- 
ing 8  feet  or  more  were  running  daily  to  Hartford,  and  the  river  above  the  rapids  wa^ 
capable  of  improvement  to  a  depth  of  8  feet  as  far  as  Holyoke.  The  east  side  of  the 
river,  which  had  been  fniind  to  bo  th<i  best  n»iito  for  a  ean;il   around  the  rapids,  pre- 
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^Dted  very  favorable  ipoand  for  the  continuation  of  the  canal  to  a  point  opposite  Hart- 
ford,  and  a  spur  of  high  ground  near  the  mouth  of  the  Hockanum  River  furuished  an 
excellent  place  for  connecting  with  and  entering  the  Connecticut  without  crodKing 
the  low  meadows. 

The  surveys  of  1872  commenced  at  Warehouse  Point  and  were  continued  down  to 
the  mouth  of  the  Hockanum  River.  An  estimate  was  made  of  the  cost  (»f  a  eaual 
between  these  points,  giving  it  a  depth  of  10  feet  with  8  feet  ou  the  miter  sills  of  the 
locks,  with  a  view  to  providiug  for  the  larger  class  of  vessels  which  would  eut«'r  it  if 
commencing  at  the  deep  water  at  Hartford,  an«l  a  correction  was  made  of  the  estiuiate 
for  the  part  of  the  canal  opposite  the  rapids  above  to  provide  for  the  re<iuired  iucrease 
in  the  depth  of  the  canal  aud  locks.  This  was  considered  to  he  sufficient  at  the  tiuie 
to  show  the  character  of  the  work  and  its  probable  cost.  A  report  was  made  of  the 
Entield  Rapids  improvement  on  January  10,  1872,  and  a  report  upon  the  coutiiiuatiou 
of  the  canal  to  Hartford  was  made  on  May  13,  1873,  which  were  printed  iu  the  Reports 
of  the  Chief  of  Engineers  for  the  years  named.  And  both  were  embraced  in  a  ge'ueral 
report  of  the  improvements  above  Hartford,  which  will  bo  found  in  the  report  of  the 
Chief  of  Engineers  for  1878,  Appendix  B  14,  together  with  maps  which  show  the  sur- 
veys as  then  made.  These  maps  are  upon  a  smaller  scale  than  those  transmitted  with 
the  reports,  but  illustrate  the  principal  features  of  the  projects. 

i  J    UIPTIOX  OF     THE  RIVER. 

As  a  fall  description  of  the  river  above  Hartford  will  be  found  in  the  printed  reports 
above  referred  to,  a  concise  and  general  description  of  that  part  of  the  river  embraced 
by  the  canal  will  only  here  be  given. 

The  Enfield  Rapids  extend  from  En  Bold  dam  a  distance  of  about  5  miles  down  to 
opposite  the  villages  of  Windsor  Locks  and  Warehouse  Point,  the  fall  iu  this  distance 
lieing  about  33  feet.  From  the  foot  of  the  rapids  to  Hartford,  the  slope  is  less,  being 
about  6.2  feet  at  low- water,  and  the  river  is  navigable  for  boats  of  light  draught. 

Around  the  falls  or  rapids  there  is  an  old  canal  on  the  west  side  of  the  river,  which 
is  furnished  with  locks  of  90  feet  in  length  and  19  feet  in  width,  and  has  a  minimum 
depth  of  4i  feet.  This  canal  is  now  mostly  used  for  manufacturing  purposes,  although 
what  navigation  thei-e  now  is  above  Hartfonl  passes  through  it.  There  is  at  the  pres- 
ent time  no  navigation  in  the  channel  over  the  rapids,  although  there  was  formerly  an 
opening  in  the  dam  for  that  purpose. 

From  Windsor  Locks  to  Hartford,  the  channel  of  the  river  is  obstructed  with  bars, 
some  of  the  worst  of  which  have  been  improved  by  the  United  States  Government 
durine  the  past  eight  years,  so  that  there  is  now  about  3  feet  depth  between  Hartford 
and  tne  foot  of  the  old  canal. 

Before  the  government  improvement's  were  made,  there  was  about  one  foot  of  water 
ooly  upon  some  of  the  bars;  the  river  was  then  but  little  used  for  navigation,  but 
since  the  improvements,  particularly  during  the  past  two  seasons,  theirs  has  been  a  con- 
siderable amount  of  transportation  by  water  to  Springfield  andHolyoke,  Massachusetts^ 
consisting  chiefly  of  coal  and  other  heavy  freight. 

okxbral  description  of  the  route. 

On  the  preceding  examination  of  the  Enfield  Rapids  portion  of  the  canal  the  survey 
was  made  of  the  whole  river,  embracing  both  banks,  and  the  canals  of  the  different 
projects  were  located  on  the  uuip  and  the  quantities  for  the  estimates  taken  from  the 
cross-sections,  and  other  data  obtained  from  the  general  survey.  On  this  account,  aud 
the  fact  that  the  two  parts  of  the  canal  as  now  proposed  were  for  didereut  depths,  it 
was  thou£;ht  b#st  to  run  a  new  line  for  the  canal,  so  as  to  take  advantage,  as  far  as 
possible,  of  the  information  previously  obtained,  and  note  any  new  features  ihat  might 
present  themselves.  It  was  also  thought  that  the  route  could  be  improved  in  some 
places  so  as  to  diminish  the  amount  of  work. 

It  is  proposed  to  take  the  water  at  the  upper  end  of  the  canal  from  the  present  level 
above  Enheld  dam  at  its  lowest  stage.  This  dam  formerly  had  an  opeuing  through 
the  middle,  150  feet  wide,  which  was  left  for  the  passao;e  of  rafts  and  such  boats  as 
might  descend  at  high- water.  At  the  lowest  stages  of  the  water  it  fell  below  the  top 
of  the  dam  and  passed  through  tliis  opening,  sometimes  reducing  its  level  to  about  a 
foot  below  the  crest.  At  the  present  time,  however,  this  opening  is  filled  with  st-one 
nearly  or  quite  up  to  the  level  of  the  crest  of  the  dam,  so  that  the  water  does  not  fall 
to  the  same  level  at  the  lowest  stage. 

This  was  particularly  observed  at  Springfield,  Mass.,  during  the  past  extremely  dry 
season,  when  the  water  did  not  reach  the  lowest  poiut  by  about  1  foot.  The  a&sumed 
level  of  the  upper  end  of  the  caual  is  taken  at  39.20  feet  above  the  Hartford  zero,  or 
lowest  water  at  that  place.  This  can  be  taken  without  any  great  alteration  of  the  ex- 
isting dam  or  affecting  the  height  of  the  water  in  the  old  canal  on  the  other  side  of  the 
river. 
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A  lock  for  the  entrance  of  vessels  into  the  canal  at  all  stages  of  the  water  will  hnvc 
to  be  coustrncted  upon  the  (»a8t  bank  of  the  river,  and  saitaole  gates  provided  to  sup- 
ply the  canal  and  maintain  it  at  the  proper  level.  The  height  of  water  on  the  dain 
111  freshets  is  about  12  feet. 

It  is  proposed  to  have  the  entrance  gates  for  the  supply  of  water  independent  of  the 
lock,  as  more  than  the  ordinary  lock  service  will  be  required  for  the  waste  in  theciiDal, 
and  the  lock  sluices  cannot  be  so  conveniently  regulated. 

At  the  upper  end  of  the  canal,  for  a  distance  of  about  1|  miles,  the  canal  is  intended 
to  be  partially  embanked  from  the  bed  of  the  river,  and  opposite  King^s  Island  sboat 
half  a  mile  is  to  be  constructed  in  the  same  manner.  The  high  and  rocky  bank  tnik<« 
this  the  cheapest  construction.  The  embankment  will  be  carried  upt^  above  the 
height  of  the  highest  freshets,  and  have  the  sides  thoroughly  protected  with  rock.  It 
IK  intended  to  make  this  2  feet  in  thickness  upon  the  outside  of  the  embankment,  and 
li  leet  upon  the  top  and  inside. 

The  bed  of  the  river  above  and  below  the  dam  is  to  be  excavated  to  obtain  the  depth 
of  10  feet  as  proposed.  The  deptli  of  this  excavation  is  shown  on  the  profile  of  the 
route. 

The  canal  would  pass  under  the  east  span  of  the  old  Enfield  bridge,  leaving  a  oleir 
height  of  about  19  feet  above  the  water.  This  would  be  snOicient  for  boat«  withont 
masts,  and  no  change  would  be  required  in  the  bridge ;  but,  as  it  is  proposed  to  make 
the  canal  for  the  passage  of  all  vessels  of  suitable  draught  coming  to  Hartford,  provi«ion 
is  made  in  the  estimates  for  a  suitable  draw  at  Enfield  bridge. 

With  the  exception  of  that  part  of  the  canal  embanked  from  the  river,  the  line  fol- 
lows the  bank  just  back  of  the  water  down  to  Red  Hill,  below  Warehouse  Point.  This 
part  presents  a  large  amount  of  rock  cutting,  and  is  the  most  expensive  portion  of  the 
route. 

Below  Red  Hill,  at  Prior*s  Ci:eek,  the  line  runs  further  back  from  the  river,  alongthe 
edge  of  the  high  ground,  where  it  meets  the  meadow  level,  at  a  distance  of  from  2,000 
to  4,000  feet  fi*om  the  river  bank.  This  part  of  the /canal  can  be  easily  and  cheaply 
built  and  almost  any  desired  level  can  bo  obtained  by  a  careful  location,  greatly  re- 
ducing the  quantities  of  excavation  and  embankment  shown  by  the  surveyed  line. 

The  present  estimates,  however,  are  based  upon  the  quantities  shown  by  the  profile 
of  the  line  surveyed.  Owing  to  the  greater  part  of  the  rout«  being  upon  a  side-hill 
slope,  the  line  can  be  located  so  as  to  balance  the  cutting  and  filling  with  short  bauK 
and  an  approximation  to  such  a  Hue  is  shown  by  the  double  red  lines  upon  the  map, 
the  actual  survey  being  shown  by  the  red  dotted  line.  A  line  of  survey  was  run 
through  a  hollow,  back  of  Warehouse  Point,  and  also  back  of  Red  Hill,  to  ascertain 
if  an  advantage  could  not  bo  gained  l)y  keeping  back  from  the  river.  A  route  can  be 
obtained  there  at  about  the  same  cost  as  the  rout-e  shown  on  the  map,  if  it  is  desired  to 
keep  back  of  the  immediate  river  bank  through  Warehouse  Point.  A  careful  location 
would  be  required  to  show  which  would  be  the  cheapest.  The  route  along  the  rirer 
is  supposed  to  have  some  advantages  in  not  cutting  off  the  roads  of  access  to  the  vil- 
lage, so  that  it  has  been  adopted  in  the  estimates.  At  the  lower  end  of  the  canal  it 
enters  the  Hockanum  River  about  half  a  mile  from  the  Connecticut.  At  this  place 
there  is  a  natural  spur  so  situated  that  the  canal  can  reach  its  terminns  npon  the  high 
ground  and  drop  at  once  by  3  locks  to  the  river  level,  without  crossing  the  meadows. 
The  lower  end  of  the  Hockanum  from  the  entrance  of  the  canal  to  the  Connecticut 
River  turns  nearly  southward,  and  at  high-water  is  protected  by  the  spur  before 
mentioned.  This  will  have  to  be  excavated  and  straightened  so  as  to  form  an  en- 
trance basin  for  the  canal.  It  will  serve  as  a  safe  and  protected  harbor  for  vcssela 
awaiting  their  turn  to  pass  through  the  canal,  and  also  as  a  winter  harbor  for  vcawli 
caught  in  the  river  when  it  freezes  over  in  the  winter,  as  they  would  be  protected  fintwn 
the  descending  ice  in  the  spring. 

The  mouth  of  the  Hockanum  appears  to  be  the  only  feasible  place  for  the  pronoeed 
canal  to  enter  the  Connecticut  River.  It  is  about  1^  miles  below  the  landing  at  Hart- 
ford, but  the  canal  cannot  enter  directly  opposite  that  place  on  account  of  being 
obliged  to  cross  the  meadows  for  about  three-qnarters  of  a  mile  at  right  angles  to  the 
current  which  flows  over  the  meadows  at  high-water.  The  canal  woam  be  sab- 
merged  in  freshets,  and  be  unprotected  from  the  ice,  which  sweeps  down  with  great 
force  in  the  spring. 

Above  Hartford  the  channel  of  the  river  is  crossed  by  two  bridges,  and  is  obstracted 
by  bars  immediately  above  the  first  bridge,  making  it  impracticable  to  enter  atapoint 
higher  up. 

The  mouth  of  the  Hockanum  is  accessible  at  all  stages  of  the  river,  and  its  banks 
are  wooded  and  well  defined.  It  is  at  present  navigable  up  as  far  as  the  proposed 
entrance  of  the  canal,  and  serves  in  a  limited  way  as  winter  harbor  for  vessels,  where 
they  lie  safely  and  protected  from  ice. 

Very  few  crossings  are  required  on  the  proposed  canal.  The  ronte  rnns  generalljr 
"between  the  river  and  the  nearest  highway,  and  only  requires  provision  for  access  to 
the  bridges  and  ferries,  and  for  such  farm  crossings  as  may  be  necessary  to  reach  the 
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meadow  lands  cut  off  by  the  caoal.  The  principal  hichways  that  "will  be  reqnired  to 
lie  carried  over  the  canal  are  the  road  to  £ntield  Bridge,  where  a  draw  will  have  to 
be  provided,  the  crossing  of  the  New  York,  New  Haven  and  Hartford  Railroad,  the 
ferry  road  at  Warehouse  Point,  the  main  road  at  Red  Hill,  the  Connecticut  River 
Quarry  Company's  railway  to  the  river,  the  road  to  BisselFs  Ferry  near  the  Scantic 
River,  and  four  roads  in  East  Hartford.  These  will  all  require  permanent  structures 
with  draws,  and  will  be  at  or  near  the  grade  of  the  tow-path.  In  addition  to  these, 
six  farm  bridges  of  a  less  expensive  character  will  be  required.  All  of  these  bridges 
zkre  int««nded  to  swing  upon  a  central  pier  with  clear  openings  of  50  feet  on  each  side. 
Few  streams  of  any  importance  are  crossed.  The  Scantic  River  is  the  largest,  and 
the  Podunk  River  is  the  next  in  size ;  the  others  are  smaller  and  are  mere  brooks.  It 
is  proposed  to  carry  them  all  under  the  canal  by  suitable  arches  and  culverts. 

SLOPE  AND  AMOINT  OF  WATER  REQUIRED. 

In  the  proposed  plan  the  canal  is. supposed  to  be  for  navigation  only.  A  slope 
snffieient  only  for  supplying  the  waste  and  the  amount  of  lockage  is  assumed  as  the 
moHt  favorable  for  navigation,  as  it  produces  the  least  amount  of  current,  and  the 
amount  of  water  required  to  supply  the  canal  and  maintain  its  slope  will  be  a  minimum. 

The  quantity  of  wat^r  required  in  the  canal  for  the  purposes  of  navigation  will  bo 
aliout  ns  follows : 

Coble  feet  per  secontl. 

For  lockage 200 

For  filtration  and  leakage 1G7 

For  evaporation 3 

Total :i70 

This  amount  provides  for  a  lockful  of  water  every  10  minutes,  a  filtration  and  leak- 
age of  10  cubic  feet  per  second  per  mile,  and  an  evaporation  of  .025  ot  a  foot  in  24 
hours.  The  quantity  lost  by  filtration  and  leakage  would  probably  be  much  more 
than  this  for  the  first  year,  but  after  a  certain  time  the  deposit  of  mud  upou  the  banks 
and  iNtttom  of  the  canal  would  greatly  dimiuish  the  loss  from  this  cause. 

The  slope  assumed  for  the  surface  of  the  water  in  the  canal  is  .00002  of  the  length. 
This  is  alnrnt  1^  inches  per  mile. 

This  is  a  somewhat  gi'cater  inclination  than  is  required  to  supply  the  quantity  of 
water  almve  stated,  and  allows  for  all  contingencies  and  obstructions  in  the  bed  of  the 
canal.  It  would  give  a  mean  velocity  of  about  1.19  feet  per  second  in  a  straight  and 
smooth  channel  of  the  section  proposed,  or  a  discharge  of  1,250  cubic  feet  per  second. 
In  the  proposed  canal,  however,  there  will  be  the  usual  obstructions  to  the  flow  of  the 
water  resulting  from  the  accidental  irregularities  of  construction,  the  abutments  and 
piers  for  the  bridges,  any  constructions  which  diminish  the  water-way,  and  especially 
the  resistance  ofiered  by  aciuatic  plants.  These,  with  the  small  loss'  of  head  due  to 
the  curves,  will  probably  induce  the  mean  velocity  to  about  .75  of  a  foot  per  second, 
corre«iK>nding  to  a  discharge  of  787.5  cubic  feet  per  second. 

The  slope  of  the  canal  has  been  assumed  slightly  in  excess  of  the  requirements  for 
the  purposes  of  navigation  to  provide  for  all  contingencies  that  may  arise,  and  if  it 
should  )»e  found  that  a  less  amount  of  water  would  be  desirable,  the  slone  of  the  water 
can  be  allowed  to  diminish  by  rising  at  the  lower  end  and  falling  at  tlie  upper,  even 
to  becoming  level,  without  damage  to  the  canal. 

The  total  amount  of  fall  from  the  upper  to  the  lower  end  at  the  proposed  inclination 
is  1.76  feet. 

DIMENSIONS  OF  THE  CANAL. 

The  total  length  of  the  canal,  from  the  dam  at  Enfield  to  the  point  where  it  enters 
the  Hockannm  Kiver,  is  16.77  miles.  From  the  latter  point  to  the  Connecticut  River 
is  .53  of  a  mile^  making  the  whole  length  17.30  miles. 

In  the  previous  estimates  the  width  of  the  canal  at  the  water-line  was  assumed  at 
150  feiet^  but  this  has  been  reduced  in  the  present  estimates  to  120  feet,  which  will  be 
ample  for  the  navigation  for  some  time  to  come  and  materially  reduces  the  cost.  It  is 
proposed  to  build  all  the  bridges  with  the  same  width  betweiBn  the  abutments  as  be- 
fore estimated,  so  that  the  canal  can  be  widened,  if  hereafter  found  desirable.  The 
water  in  the  canal  is  to  be  10  feet  in  depth,  with  8  feet  depth  on  the  miter  sills  of  the 
locks.  The  slopes  of  the  cuttings  and  embankments  are  assumed  at  1^  horizontal  to 
1  vertical.  This  slope  will  be  somewhat  varied  in  the  execution  of  the  work,  accord- 
ing to  the  material  met  with,  but  is  sufficiently  near  for  the  purpose  of  an  estimate. 

Upon  the  embankments  the  tow-path  is  intended  to  be  2  feet  above  the  level  of  the 
water  and  10  feet  wide  on  top.  In  the  cuttings  a  berme  of  15  feet  is  allowed  at  the 
tow-path  on  each  side  of  the  canal. 

This  is  for  the  purpose  of  allowing  space  for  ditches,  and  for  a  short  space  with  a 
flatter  slope  at  the  water-line. 
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The  channel  in  the  bed  of  the  Hockanum  River,  from  the  foot  of  the  locks  !•  Xhtt 
Connecticut,  is  intended  to  be  150  feet  wide  and  to  be  excavated  to  a  depth  o(S\  fwt 
below  the  lowest  water,  which  gives  a  depth  of  10  feet  at  the  ordinary  summer  lextl 
of  the  river. 

LOCKS. 

There  is  to  be  1  lock  at  the  upper  eud  of  the  canal  to  aduiit  vessels  when  tbo  water 
is  above  the  ordinary  summer  level.  This  guard-lock  will  recjuire  to  have  a  lift  of  12 
'feet,  and  is  intended  to  be  50  feet  wide  and  200  feet  loDg  between  the  tpiuius. 

In  connection  with  this  lock  there  will  be  a  bulkhead  across  the  upper  eud  of  the 
canal,  provided  with  suitable  gates  to  admit  water  and  regulate  the  supply  to  the  raual. 

At  the  lower  eud  of  the  caual  there  will  be  a  flight  of  3  locks,  which,  by  the  im'sent 
survey,  can  be  placed  close  together  in  preference  to  the  plan  formerly  adopte  i  of 
separatiug  them.  This  arrangement  is  preferred  as  giving  a  better  and  more  ilelinite 
entrance  to  the  canal  at  the  highest  stages  of  the  river,  w^none  or  more  of  the  locks 
will  be  submerged. 

The  locks  at  the  lower  end  of  the  caual  are  to  be  of  the  same  size  and  depth  as  the 
guard-lock  at  the  dam,  viz,  200  by  50  feet,  with  a  depth  of  S  feet  on  the  miter- si  lis. 
The  2  upper  locks  are  intended  to  have  lifts  of  11.5  feet  each,  and  the  lower  one  a  lift 
of  14.44.  This  is  for  the  purpose  of  equalizing  them  at  the  lower  stages  of  the  river. 
The  masonry'  of  the  gate-chambers,  quoins,  miter-sills,  and  coping  is  supposed  to  Iw 
of  cut  granite,  with  side  walls  and  backing  of  coursed  freestone  rubble,  all  laid  in 
hydrauliitj  cement.    The  floor  of  the  locks  is  estimated  as  being  of  concrete. 

The  lock-gates  are  supposed  to  be  of  the  ordinary'  construction,  with  white-oak  lim- 
bers and  pine  sheathing,  and  to  be  opened  and  shut  by  capstans.  The  supply  of  water 
being  ample,  the  gates  can  be  easily  arranged  to  be  operated  by  queans  of  turbines 
without  much  adcfitional  expense. 

ARCHES   AND  CULVERTS. 

At  the  following  places  aiches  will  be  required  to  carry  the  streams,  under  the  em- 
bankment, viz : 

At  Scantic  River,  two  20-foot  arches. 

At  Podunk  River,  one  10-foot  arch. 

At  Stoughton's  Brook,  on©  10-foot  arch. 

At  Boyle^s  Brook,  one  10-foot  arch. 

At  Priors  Creek,  one  6-foot  arch. 

At  Red  Hill  Brook,  one  6-foot  arch. 

The  smaller  streams  are  intended  to  be  carried  under  the  embankment  by  box  cnl- 
verts  of  from  2^  to  5  feet  in  width. 

The  arches  are  to  have  the  abutments,  winga,  and  backing  of  coursed  freestone  rub- 
ble with  cut  freestone  corners,  coping,  and  arch  courses.  The  box  culverts  aie  to  he 
of  coursed  freestone  rubble  with  granite  covers. 

All  of  the  foregoing  masonry  is  to  be  laid  in  hydraulic  cement. 

BRIDGES. 

It  is  proposed  to  make  the  faces  of  the  abutments  of  the  bridges  in  line  with  the 
edges  of  the  surface  of  the  water  in  the  canal,  or  120  feet  apart,  and  to  place  a  circular 
pier  in  the  middle  of  the  water-way,  so  as  to  provide  for  a  swing  bridge  of  at  leas^t  r.o 
feet  clear  opening  on  each  side  of  the  central  pier.  The  abutments  and  piei-s  are  iu- 
tended  to  be  of  coursed  rubble  with  cut  corners,  coping,  and  bridge  seat^j,  all  of  free- 
stone. 

The  bridges  are  intended  to  be  of  iron.  Those  for  the  main  roads  to  be  20  feet  wide 
and  those  for  the  farm  crossings  10  feet  wide  and  correspondingly  lighter. 

WASTE-WEIRS   AND  RETAIN  IN  G-W  ALLS. 

The  masonry  of  the  waste-weirs  is  to  be  of  coursed  rubble  with  cut  corners  and  coi>- 
iug  similar  to  that  described  for  the  bridge  abutments. 

The  retaining- walls  at  the  ends  of  the  locks  and  other  places  where  neccssarj' are  to 
be  built  of  rubble  masonry  laid  in  hydraulic  cement. 

MATERIALS. 

From  the  upper  end  of  the  caual  to  the  Scantic  River,  the  earth  to  be  excavated 
consists  mostly  of  a  clayey  loam.  Beneath  this,  from  Entteld  dam  to  Red  Hill,  just 
below  Warehouse  Poiut,  is  rock,  for  which  an  ample  allowance  is  made  in  the  esti- 
mates. Below  Scantic  River  the  material  becomes  more  sandy,  and  for  a  long  distance 
at  the  lower  end  of  the  canal  it  is  almost  a  pure  sand. 

It  is  proposed  to  make  the  embankments  entirely  of  the  material  excavated,  and  to 
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build  tbem  Xk'p  in  layers,  slightly  concave,  and  well  compacted  bjr  the  teaming  over 
them,  in  preference  to  making  puddled  walls  in  the  interior,  even  where  the  material 
t0  entirely  sand.  The  expedient  of  oonstrncting  a  puddled  wall  in  a  dam  or  embank  ■ 
vaeut  is  very  expensive,  and  experience  has  shown  it  to  be  of  extremely'  doubtful 
value ;  and  it  is  believed  that  the  best  modem  engineering  practice  is  to  make  the 
whole  embankment  of  uniform  material^  properly  brought  up  in  consecutive  layers. 
Canals  formed  in  very  porous  material,  like  coarse  gravel,  soon  become  tight  from  the 
deposit  of  silt  from,  the  water.  The  waste  that  woiud  occur  from  filtration  during  the 
first  few  years  in  a  canal  constructed  as  proposed,  would  be  of  little  importance,  as 
there  would  be  an  ample  supply  of  water  and  a  sufficient  slo]>e  to  maintain  the  proper 
dhpth  of  water. 

A  suitable  red  sandstone  for  the  rubble  masonry  can  be  obtained  in  the  vicinity  of 
the  work.  The  cut  blocks  for  the  comers  and  coping,  and  for  the  arches,  can  be 
obtained  from  the  quarries  at  East  Windsor,  where  large  blocks  of  excellent  quality 
can  be  procured.  This  stone  can  also  be  obtained  at  the  Portland  quarries,  near 
Middle  town,  Conn.,  and  transported  by  water  to  near  where  it  will  be  required  for  use. 

The  granite  used  in  the  locks,  it  is  thought,  can  be  procured  of  suitable  quality  from 
the  quarries  near  the  mouth  of  the  Connecticut  River. 

There  is  also  excellent  granite  at  Westerly,  R.  I.,  and  at  Leet's  Island,  Conn.,  where 
la^  and  line  blocks  can  l>e  quarried. 

The  timber  for  the  lock-gates,  &c.,  can  be  best  procured  from  Vermont  and  New 
Hampshire,  and  brought  down  by  railroad  to  where  it  is  to  be  used. 

The  iron  work  for  the  bridges  and  locks  would  probably  be  furnished  by  some  of  the 
large  contracting  companies  which  furnish  bridges  and  similar  constructions.  It 
eould  be  procured  at  Springfield  or  Hartford,  where  there  are  suitable  works  for  its 
manufacture. 

ESTIMATES. 

For  convenience  in  making  the  estimates,  the  whole  route  has  been  divided  into 
three  divisions,  embracing  about  one-third  of  the  whole  length  in  each.  These  divis- 
ions are  shown  on  the  three  sheets  of  the  accompanying  map. 

ESTIMATE,  DIVISION  NO.    1. 

448, 000  cubic  yards  earth  excavation,  at  15  cents $67, 200 

y?*, OiX)  cubic  yards  excavation  in  Hockanum  River,  at  25  cents 24, 500 

7, 900  cubic  yanla  excavation  for  foundations,  at  40  cents 3, 160 

2,5(K)  cubic  yards  clay  puU^lliug,  at  $1 2,500 

9,470  cubic  yards  rubble  masonry  in  locks,  at  $8 75,960 

2, 100  cubic  yards  cut  stone  in  locks,  at  814 29,400 

1,64)0  cubic  yards  rubble  in  arch  abutments,  at  ^6 9,960 

8U»  cubic  yards  arch  masonry,  at  $12 9, 720 

40  cubic  yards  cut  stone  in  arch  abutments,  at  $10 400 

1,  aw  cubic  yards  mbble  in  bridge  abutmeuts,  at  $i5  . .  1 9, 360 

160  cubic  yards  cut  stone  in  bridge  abutments,  at  $10 1, 600 

200  cubic  yards  rubble  masonry-  in  waste  weirs,  at  $6 1,200 

40  cubic  yards  cut  stone  in  waste  weirs,  at  $10 4(M) 

620  cubic  yards  culvert  masonry,  at  $5 3, 100 

2,700  cubic  yards  concrete,  at  $3 8, 100 

4  pairs  of  lock-gates 12,  OIK) 

3  waste  weirs 1, 0(K) 

4  Swing  road-bridges,  superstructure 20,(HM» 

3  swing  farm-bridges,  superstructure 9,  (M)0 

Coffer-dams,  &o 4,000 

Land  damages,  5.73  miles,  at  $10,000 .'S7,3(Mi 

Engineering  and  contingencies,  10  percent 34,966 

Total 384,626 

ESTIMATE,  DIVISION  NO.  2. 

735,000  cubic  yards  earth  excavation,  at  15  cents 110,250 

7, 600  cubic  yards  excavation  for  foundations,  at  40  cents 3, 040 

2,660  cubic  yards  rubble  in  arch  abutments,  at  $6 15,960 

1,620  cubic  yards  arch  masonry,  at  $12 19,440 

HO  cubic  yards  cut  stone  in  arch  abutments,  at  JIO 800 

1, 050  cubic  yards  rubble  in  bridge  abutments,  at  |6 6,300 

110  cubic  yards  cut  stone  in  bridge  abutments,  at  $10 1, 100 

2,120  cubic  yards  culvert  masonry,  at  $5 10,600 

2  swing  road-bridges,  superstmcture 10,100 

3  swing  farm-bridges,  superstmcture ^  9, 000 
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Coffer-dams^  &c -. $1,000 

Land  damages,  5.68  miles,  at  $10,000 56,800 

Engineering  and  contingencies,  10  per  cent 24,429 

Total 268,719 

ESTIMATE,  DIVISION  NO.  3. 

468, 600  cubic  yards  earth  excavation,  at  20  cents 1 93,7JW> 

150,000  cabic  yards  rock  excavation,  at$l 150,0i00 

61, 000  cubic  yards  rock  bottom  excavation,  at  $2 122, 000 

3, 400  cubic  yards  excavation  for  foundation,  at  40  cents 1, 360 

16, 300  cubic  yards  rock  in  channel  above  dam,  at  $4 65,200 

1,200  cubic  yards  clay  puddHng,  at  fl 1,200 

3,160  cubic  yards  rubble  masonry  in  guard  look,  at  $8 25,280 

730  cubic  yards  cut  stone  in  ^uard  lock,  at  $14 10,220 

350  cubic  yards  rubble  in  arch  abutments,  at  $6 2,100 

120  cubic  yards  arch  masonry,  at  $12 1,440 

10  cubic  yards  cut  stone  in  arch  abutments,  at  $10 100 

780  cubic  yards  rubble  in  bridge  abutments,  at  $6 4,  Gc§0 

75  cubic  yards  cut  stone  in  bridge  abutments,  at  $10 750 

600  cubic  yards  rubble  in  railroad-bridge  abutments,  at  $6 3, 600 

200  cubic  yards  cut  stone  in  railroad  bndge  abutments,  at  $10 2, 000 

350  cubic  yards  rubble  masonry  in  gate  head,  at  $6 2, 1(H) 

100  cubic  yards  cut  stone  iu  gate  head,  at  $14 1,400 

150  cubic  yards  rubble  masonry  in  2  waste  weirs,  at  $6 900 

30  cubic  yards  cut  stone  in  2  wast-e  weirs,  at  $10 300 

1, 020  cubic  yards  culvert  masonry,  at  $5 5,100 

2,900  cubic  yards  retaining  walls,  at  $4 11,600 

900  cubic  yards  concrete,  at  $^5 2, 700 

1  swing-bridge  for  railroml,  superstructure 8,000 

3  swing  road-bridges,  superstructure 15,00(» 

2.  pairs  of  lock-gates ^ 6. 000 

2  waste  weirs 700 

Gates  at  entrance  to  canal 1,500 

Gate  house 750 

Alteration  of  dam  at  Enfield 5, 000 

Coffer-dam,  &c 5, 000 

Land  damages,  5.89  miles,  at  $10,000 58,90» 

Engineering  and  contingencies,  10  per  cent 60,860 

Total 669,460 

SUMMARY  OF  TOTAL  COST  OF  CANAL. 

Division  No.  1 * 384,696 

Division  No.  2 268,719 

Division  No.  3 669.460 

Total 1,322,806 

LIST  OF  BENCH-MARKS  USED  ON  THE  SURVEY. 

The  base  for  the  heights  of  the  bench-marks  is  low-water  mark  at  Hartford,  or  mio 
of  the  gauges  at  the  toll  bridge  and  at  the  steamboat  wharf. 

Top  of  freestone  foundation  at  the  northeast  comer  of  house  oh  the  southwest 

corut* r  of  Wawarme  avenue  and  Van  Dyke  avenue,  Hartford 31. 540 

Cut  on  east  side  of  au  ash  tree  near  the  mouth  of  the  Hockauum  River,  west 
bank,  400  feet  from  the  Connecticut  River  and  100  feet  from  the  Hockanum 

River 14.73;< 

Cut  on  west  side  of  an  elm  tree  near  the  northwest  corner  of  Deming's  collar 

shop,  in  East  Hartford 32. 613 

Cut  on  maple  tree  1,270  feet  west  of  southwest  corner  of  a  road  to  the  meadows, 
said  corner  being  about  2,650  feet  north  of  Podunk  River  Bridge  on  main 

road  in  South  Windsor 34. 055 

Cut  on  south  side  of  maple  tree,  520  feet  west  of  the  uiaiu  road  and  1,230  feet 

south  of  Stough ton's  Brook,  iu  John  Moore's  lot,  South  Windsor 23. 344 

Cut  ou  south  side  of  hickory  tree,  '^10  feet  northwest  of  the  northwest  comer 

of  tobacco  shed  in  Charles  Wells's  lot,  East  Windsor 50. 704 

Cut  on  the  northwest  side  of  a  large  hickory  tree,  about  900  feet  northeast  of 

the  mouth  and  100  feet  west  of  Prior's  Creek,  East  Windsor 27. 152 
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Northeast  comer  of  nndeminniDg  atone  at  the  northeast  comer  of  red  tobacco 
shed  belonging  to  J.  C.  Bassinger,  on  the  west  side  of  river  road  at  Ware- 
house Point 29.810 

Top  of  south  west  comer  of  abutment  of  New  York,  New  Haven  and  Hartford 
Kailroad  Bridge  at  Warehouse  Point 62.900 

Top  of  northeast  comer  of  north  end  of  capping  to  east  wall  of  brick  arch 
bridge,  over  second  road  south  of  ThompsonvilTe  Station  on  New  York,  New 
Haven  and  Hartford  Raihroad,  being  about  300  feet  sonth  of  the  southwest 
comer  of  said  station 76.663 

MAPS  ACCOMPANYING  THIS  REPORT. 

Accompanying  this  report  is  a  map  on  3  sheets  showing  what  is  considered  the  most 
feasible  location  for  the  canal.  It  has  been  prepared  from  recent  surveys  and  exami- 
nations together  with  the  latest  surveys  of  the  river  above  Hartford.  This  map  is 
apon  a  large  scale,  400  feet  to  an  inch,  and  contains  a  profile  of  the  route  as  actually 
surveyed.  Reference  is  also  made  to  sheets  1,  2  and  3,  of  the  report  of  the  surveys 
above  Hartford,  printed  in  the  Report  of  the  Chief  of  Engineers  for  1878,  upon  a  re- 
duced scale,  Apnendix  B  14,  'HiVarren  and  Ellis's  Reports  on  the  Connecticut  River 
above  Hartford,''  plates  I  and  IX.  These  reduced  sheets  show  generally  the  route  of 
the  canal,  being  marked  '^  proposed  canal,"  and  *'No.  2/'  on  sheet  3,  and  is  the  only 
route  shown  on  sheets  1  and  2. 

All  of  which  is  respectfully  submitted. 

Theo  G.  Ellis, 

General  G.  K.  Warren,  Civil  Engineea-. 

Lieutenant-Colonel  of  Engineers,  U.  S,  A, 


B  13. 


IMPROVEMENT    OF 


CONNECTICUT     RIVER     BELOW    HARTFORD,    CON- 
NECTICUT. 


WORK  EXECUTED  DURING  FISCAL.   YEAR  ENDING  JUNE  30,  1881. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $10,000  for  the 
improvement  of  the  Connecticut  River,  Connecticut,  below  Hartford.  • 

Under  this  appropriation  and  about  $8,900  available  from  the  appro- 
priation of  March  3, 1879,  advertisements  were  issued  on  approved  pro- 
jects August  14,  1880,  for  riprap  for  the  jetties  at  Saybrook  and  for 
dredging  the  temporary  channels  through  the  shoals  at  low- water 
between  Rocky  Hill  and  Hartford.    The  proposals  were  as  follows: 

Ahttraci  of  proposals  for  furnishing  riprap  granite  for  jetties  at  mouth  of  Connecticut  River, 
Connecticut,  opened  August  lA,  1880. 


Ka' 


Name  and  address. 


1  John  B«^attie,  Leetea  Island,  Conn 

2  James  Scully.  Groton,  Conn 

3  .  Fml  k  K.  Balloa,  Boston,  Mass... 


5;i^P«''' Commence, 
gross  ton.  | 


$1  05 
1  10 
I  24^ 


Complete. 


6,000    tons 
;  would  cost. 


Dec.  1,  1880 
Dec.  1,1880.  ' 
Dec.  1. 1880. 


$6,300 
6.  GOO 
7,470 


The  contract  was  awarded  to  the  loyest  bidder,  Mr.  John  B^^attie,  at 
$1.05  per  ton  of  2,240  pounds. 

Abstract  of  proposals  for  excavation  in  Connecticut  River  between  ^Hartford  and  Middle 
town  J  opened  August  14,  Ic't^O. 


Ko. 


Name  and  address. 


1  ■  McDemiott  &  Daly,  Cohoe8.N  Y 

a  j  Hurtfurd  and  New  York  Steamlwmt  Company,  Hartford 

J    William  Flannery,  N«*w  York  City 

4  ,  S.  A.  Hammond,  Bridgeport,  Conn 

I 


TlL%^::i     Commence.       Ccuupl.te. 


cubic  yard. 


I 


$0  153  AuK.24,  J880      Oct.  31, 1880 

155  Aug.  16, 1880  I    (»<l.:n,  1880 

16  .  ..    '    n<t.  31,1880 

20  Sept.  15, 1880      J  une  30, 1881 
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The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  McDennott 
&  Daly,  at  15J  cents  per  cubic  yard. 

The  work  of  dtedging  was  commenced  August  25,  1880,  at  Glaston- 
bury Bar,  from  which  bar  11,130  cubic  yards  were  dredged,  making  a 
channel  50  feet  wide  and  9  J  feet  deep.  There  was  but  6  feet  depth  before 
the  dredging  was  done. 

The  dredge  was  then  removed  to  Hartford  Bar,  where  a  channel  of  the 
same  width  and  depth  was  made  by  the  removal  of  4,800  cubic  yards  of 
material.    This  completed  the  work  contracted  for. 

Several  stumps,  pieces  of  stone,  and  trees,  either  in  the  channel  or  in 
dangerous  proximity  to  it,  were  found  during  last  season.  These  were 
removed,  at  a  cost  of  $300  by  Capt.  T.  A.  Scott,  under  special  arrange- 
ment authorized  by  the  Engineer  Department. 

The  contractor  for  furnishing  stone  for  the  jetties  at  the  mouth  of  the 
river  commenced  September  13  and  completed  his  contract  in  January, 
1881. 

Six  thousand  one  hundred  and  eighty-four  and  thirty-seven  one-hun- 
dredths  tons  of  stone  rock  delivered,  which  was  principally  put  on  the 
east  jetty,  building  it  up  where  it  was  too  low  and  extending  it  161  feet 
A  small  amount  of  stone  was  placed  on  the  west  jetty  to  build  it  up  at 
tow  parts. 

<0n  the  5th  of  April,  1881,  advertisements  were  issued  for  proposals 
for  dredging  the  troublesome  bars  which  the  low-water  of  that  spring 
should  discover.    On  the  20th  of  April  the  following  bids  were  received : 


No. 


Name  and  address. 


Ezra  H.  WilliamR,  pre«ident  Hartford  Dredging  Com- 
pany, Hartford. 
Hartford  and  New  York  Steamboat  Company,  Hartford . 

Edgar  M.  Payn,  Albany,  N.  Y 

John  McDennott,  Cohoes,  N.  Y 


Price  per 
cubic  yard.  | 


Commence. 


Complete. 


$0  13    I  May    1. 1881    Joly  31, 18» 


13j 
18 


May 
May 
May 


1,1881 
1,1881 
1,1881 


July  SI.  1#1 
Julv  31,18sl 
July  3L1*W 


The  contract  wg^s  awarded  to  Ezra  IT.  Williams,  president  Hartford 
Dredging  Company.,  the  lowest  bidder,  at  the  price  of  13  cents  per  cubic 
yard. 

This  work  was  commenced  May  31, 1881,  at  Glastonbury  Bar.  Fp  to 
June  30,  10,132  cubic  yards  were  removed,  making  a  channel  2,850  feet 
long,  25  feet  wide,  and  9 J  feet  deep  at  low- water. 

Congress,  by  act  approved  March  3, 1881,  appropriated  $30,000  with 
the  following  provisions : 

Ten  thousand  dollars  shall  be  used  to  continue  the  work  in  progress  at  the  bar  at 
the  mouth  of  tbe  river,  and  three  thousand  dollars  in  dredgine  the  channel  below 
Rocky  Hill. 

The  project  of  March  24, 1881,  for  the  expenditure  of  this  money  was 
approved  and  provided :  * 

First.  For  from  $3^000  to  $6,000  to  be  spent  in  dredging  at  the  next 
low-water  between  Hartford  and  Rocky  Hill,  to  give  a  navigable  depth 
of  9  feet  at  low-water. 

Second.  To  build  a  wing-dam  at  Glastonbury  Bar  as  far  as  $12,000 
would  pay  for.  This  dam  to  form  a  part  of  the  permanent  plan  of  im- 
provement, submitted  February  14,  1880. 

Third.  For  dredging  below  Rocky  Hill,  $3,000. 

No  dredging  being  required  in  this  section,  except  on  Saybrook  Bar, 
and  the  scouring  eflfect  produced  by  the  jetties  having  apparently  aboat  - 
.  reached  its  limit  because  of  the  hard  material,  it  was  proposed  to  expend 
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this  $3,000,  and  as  much  of  the  $10,000  set  apart  for  Saybrook  Bar  as 
should  be  necessary,  to  determine  by  dredging  whether  the  soooring 
effect  will  maintain  the  increased  depth  so  made. 

Fonrth.  The  Saybrook  jetties,  probably  2  feet  increase  has  been  secured 
by  the  sconriug  effect  already,  so  that  there  is  now  8  feet  depth  at  low- 
water,  which  accommodates  all  the  vessels  that  can  reach  Hartford. 
But  a  greater  depth  can  be  carried  as  far  as  Middletown,  and  the  future 
Improvements  contemplate  a  greater  depth  to  Hartford,  so  that  on  this 
account  we  should  have  a  greater  depth  at  Saybrook  Bar.  Again,  there 
is  anchorage  inside  for  the  largest  coasters  if  they  could  cross  the  bar, 
and  all  the  depth  that  can  be  secured  is  desirable  for  the  object  of  mak- 
ing this  place  a  harbor  of  refuge. 

The  jetties  have  been  built  sufficiently  to  prove  their  useful  effect,  and 
steps  must  be  taken  soon  for  better  marking,  and  for  lights  or  beacons. 
But  before  planning  these  as  permanent  works,  it  is  best  to  have  the  effect 
of  dredging  determined,  so  that  we  can  plan  according  to  the  importance 
of  the  entrance.  Temporary  work  is  therefore  proposed  and  piles  will 
be  driven  at  the  ends  of  the  jetties,  and  temporary  beacons  established, 
as  experience  shows  the  necessity  for.  The  jetties  will  be  built  up  at 
places  of  settlement,  and  the  height  raised  at  intervals,  with  riprap 
granite,  to  better  define  their  line  at  night. 

In  accordance  with  the  above  plan  mlvertisements  were  issued  May 
11, 1881,  for  proposals  for  building  a  wing-dam  at  Glastonbury  Bar,  and 
for  furnishing  riprap  granite  for  jetties  at  Saybrook  Bar,  the  following 
were  received. 

This  work  has  been  under  the  superintendence  of  Assistant  Engineer 
Theodore  O.  Ellis. 

Ahtlract  ofpropo&aU  for  building  a  wing-dam  ai  Glastonbury  Bar,  reoeived  June  8,  1881. 


No.          Kame  and  addreas. 

Price  per  cubic  yard. 

Commence. 

Complete. 

1     Ezra  H.  Williams,  Hartford, 

$8.60  if  bnilt  of  brash  and  stone ;  $1.60 
if  built  of  stone  alone. 

Dec    1.  1881 

Conn. 

The  proposition  of  Mr.  Ezra  H.  Williams  to  build  the  dam  entirely  of 
stone  for  91*60  per  cubic  yard  was  accepted,  and  the  contract  awarded 
to  him. 

Abstract  of  proposals  for  furnishing  riprap  granite  for  jetties  at  Saybrook  Bar^  received 

June  8,  1881. 


Xo. 


Name  and  address. 


Price  per 
ton  of  2,240  Commence.       Complete, 
pounds.    I 


I    John  Seattle.  Leetes  Island.  Conn $129       Dec.  1.  1881 


The  contract  was  awarded  to  Mr.  John  Beattie,  the  only  bidder,  at 
$1.29  per  gross  ton. 

PROBABLE  OPEEATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

Dredging  between  Hartford  and  Bock  Hill  will  be  continued  daring 
the  low-water  of  this  season  until  a  depth  of  9  feet  at  low- water  is 
secored  on  the  bad  bars. 

In  the  early  part  of  the  year  1882  dredging  will  probably  be  required 
37  E 
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agaiD,  whioh  t\  ill  be  done  under  a  new  contract  with  the  funds  reserved 
from  the  last  appropriation. 

The  work  of  building  a  wing-dam  at  Glastonbury  Bar  will  be  com- 
menced and  tinished  as  nearly  as  the  means  will  allow. 

At  the  jetties  at  Saybrook  stone  will  be  placed  as  required,  and  the 
efficacy  of  tli-edging  between  the  jetties  tested. 

Pile^  ^vill  be  driven  at  the  ends  of  the  jetties,  if  necessary,  and  tern- 
j)orary  lights  provided. 

The  entire  and  permanent  completion  of  the  improvement  of  the  river 
between  Hfirtford  and  Middletown  it  is  estimated  will  cost  $330,000. 

Tw*>h  e  tlioiisand  dollars  of  the  last  appropriation  will  be  used  in  the 
perinaueut  improvement;  this  leaves  $318,0()0  necessary  to  complete  the 
projected  improvement. 

One  hundred  and  three  thousand  dollars  could  be  judiciously  expended 
during  the  fiscal  year  ending  June  30, 1883,  on  the  Glastonbury  divisiou 
of  this  M  ork  and  upon  the  bar  at  Saybrook. 

The  permanent  completion  of  the  jetties  cannot  be  estimated  for  until 
the  imiK)rtan(^.e  of  the  entrance  can  be  determined. 

These  works  are  under  the  special  charge  of  Assistant  Engineer  Theo- 
dore G.  Ellis. 

An  ^Impropriation  of  $6,000  will  be  required  to  keep  the  channel  of  9 
feet  dei>th  open  to  Hartford. 

The  total  estimate  for  the  year  ending  June  30, 1883,  is  $109,000. 

Money  statement 

July  1,  18*34),  ftDiount  available $18,318  66 

A  in  0  nut  a  p|irD  printed  by  act  approved  March  3,  1881 30, 000  00 

$48,318  66 

July  1^  187^1,  anii>nQt  expended  during  fiscal  year,  excl naive  of  outstanding 
liabilitieaJiily  1,  1880..., 12,62262 

Jnly  1,  1881,  amount  available 35,696  04 

Amount  (tisHmated)  required  for  completion  of  existing  project 318,000  00 

Aiuoimt  tliat  eau  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  109, 000  00 
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beport  of  major  j.  tt.  barlow,  corps  of  engineersy  bvt.  lieut, 
col.,  u,  s.  a.,  officer  in  charge,  for  the  fiscal  year  ending 
june  30,  1881,  frith  other  documents  relating  to  the  works, 

Engineeb  Office,  United  States  Abmy, 

New  LandoHy  Oonn.y  July  28, 1881, 
Genebal:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
apon  the  river  and  harbor  improvements  in  my  charge  for  the  fiscal  year 
ending  Jane  30, 1881. 

Mach  difficulty  and  delay  have  attended  the  procurement  of  the  com- 
mercial statistics  required  by  department  circular  of  December  9, 1880. 
The  results  obtained  are  believed  to  be  approximately  correct,  though 
not  in  all  cases  as  complete  as  was  desired. 

I  am,  general,  very  respectfuUy,  your  obedient  servant, 

J.  W.  Bablow, 
Major  of  Engineer %. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


C  I. 

IMPEOVEMENT  OF  STONINGTON  HABBOB,  CONNECTICUT. 

At  the  close  of  the  fiscal  year  ending  June  30, 1880,  work  upon  the 
west  breakwater  was  in  progress  under  an  uncompleted  contract  with 
Frederick  K.  Ballon,  of  Boston,  Mass.  During  the  fiscal  year  ending 
June  30, 1881,  9,113  tons  of  riprap  granite  were  delivered  by  the  con- 
tractor^ completing  the  work.  The  breakwater  was  finished  at  each 
end,  with  a  cut-stone  pier-head;  is  2,025  feet  long;  and  contains  94,158 
tons  of  granite.  It  cost  $103,190,  an  average  of  $1.09^  per  ton,  or  about 
$51  per  linear  foot. 

By  act  of  Congress  approved  June  14,  1880,  $25,000  was  appropri- 
ated for  continuing  the  improvement  of  this  harbor.  At  the  time  of 
making  the  last  annual  report  it  was  believed  that  a  portion  of  this  ap- 
propriation would  be  required  to  complete  the  west  breakwater.  The 
amount  proved  to  be  quite  small,  only  $690  of  that  appropriation  being 
needed  to  finish  the  work. 

In  accordance  with  the  wishes  of  the  citizens  of  Stonington,  and  of 
those  interested  in  obtaining  the  appropriation,  the  project  submitted 
for  the  expenditure  of  the  money  recommended  that  a  survey  be  made 
with  a  view  of  determining  a  site  for  an  east  breakwater  to  cut  off  the 
ocean  swell,  which  in  times  of  east  and  southeast  gales  makes  in  be- 
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tween  Napatree  Point  and  the  east  end  of  Fisher's  Island.  Such  a 
breakwater  would  also  provide  a  safe  anchorage  for  the  large  fleet  of 
coasters  continually  passing  through  Fisher's  Island  Sound.  By  direc- 
tion of  the  Chief  of  Engineers,  the  survey  was  made  in  August,  1880, 
covering  the  area  bounded  by  Bartlett's  Reef  and  Stonington  Point  on 
the  east  and  by  the  west  breakwater  and  the  Middle  Ground  on  the 
west.  The  matter  of  the  further  improvement  of  the  harbor  was  re- 
lerred  to  the  Board  of  Engineers  for  Fortifications  and  for  River  and 
Harbor  Works,  whose  report  is  appended. 

In  accordance  with  the  recommendation  of  the  Board,  the  Chief  of 
Engineers  authorized  the  commencement  of  a  work  to  be  built  upon  a  line 
extending  from  the  south  end  of  Bartlett's  Reef  to  the  north  end  of  the 
Middle  Ground.  Proposals  were  invited  for  the  delivery  of  riprap  gran- 
ite, and  bids  were  opened  November  10, 1880.  Frederick  K.  Ballon,  of 
Boston,  Mass.,  the  lowest  bidder,  was  awarded  the  contract,  at  the  rate 
of  88  cents  per  ton.  The  first  load  of  stone  was  delivered  December  11, 
1880,  at  a  iK»int  about  midway  between  the  south  end  of  the  reef  and  the 
north  end  of  the  Middle  Ground.  Work  was  continued  through  the 
winter  and  spring  in  an  easterly  direction,  and  on  June  16, 1881,  the  con- 
tract was  completed.  Under  this  contract  24,750  tons  of  stone  were 
delivered,  making  500  feet  of  completed  breakwater. 

By  act  of  Congress  approved  March  3, 1881,  $30,000  was  appropriated 
for  the  further  improvement  of  this  harbor.  With  this  sum  it  is  proposed 
to  continue  the  construction  of  the  breakwater,  extending  it  in  an  east- 
erly direction  sufficiently  far  to  prevent  the  ocean  swell  now  passing  to 
the  east  of  the  work  from  entering  the  harbor.  In  accordance  with  this 
project  proposals  were  invited  for  the  delivery  of  riprap  granite.  The 
bids  were  opened  June  15, 1881,  and  the  contract  awarded  to  Frederick 
K.  Ballon,  of  Boston,  Mass.,  the  lowest  bidder,  at  the  rate  of  S1.14^  per 
ton.  Work  under  this  contract  was  commenced  June  21,  and  at  tiie 
close  of  the  fiscal  year  1,641  tons  of  granite  had  been  delivered. 

The  improvement  of  Stonington  Harbor  by  the  general  government 
began  in  1828-'30  with  the  constniction  of  a  pier  from  the  shore  on  the 
east  side  of  the  harbor,  at  a  cost  of  $36,753.83. 

In  1871  a  survey  was  made  with  a  view  to  further  improvements.  In 
1873  and  1874  appropriations  were  made  amounting  to  $45,000.  This 
amount  was  expended  in  dredging  to  a  depth  of  12  feet  at  mean  low- 
water  over  the  area  north  of  the  pier  and  of  the  northern  part  of  Penguin 
Shoal,  resulting  in  the  removal  of  209,509  cubic  yards  of  material.  In 
1875  the  construction  of  the  breakwater  lying  southeast  of  Wamphas- 
suck  Point  was  commenced  in  accordance  with  the  recommendation  of 
a  board  of  Engineers.  The  cost  of  this  work  has  been  reported  upon  in 
a  preceding  paragraph.  \ 

The  following  amounts  have  been  appropriated  for  the  improvement 
of  Stonington  Harbor,  since  1871. 

March  3,  1871 $1,166  00 

March  3,  1873 25.000  00 

June  23,  1874 20,000  00 

March  3,  1875 25,000  00 

June  18,  1878 40,000  00 

March  3,  1879 37.500  00 

June  14,  1880 25,000  00 

March  3,  1881 30,000  00 

Stonington  is  the  port  of  entry  for  the  Stonington  collection  district.  There  is  a 
light-honse  on  Stonington  Point  and  a  light-ship  2  miles  southwest  of  Wamphassack 
Point.    Fort  TrumbuU,  the  nearest  work  of  defense,  is  12  miles  distant. 
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Money  statement 

July  1,  1880,  amount  AvailAble |33,552  18 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$63,552  18 

•  July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  Julj' 1,  1880 33,525  8(5 

July  1,  1881,  amount  available 30,026  32 

Amount  (estimated)  reauired  for  completion  of  existing  project 45. 000  00 

Amount  that  can  be  prontably  expended  In  fiscal  year  ending  June  30, 1883 .    45, 000  00 


Abstract  of  propo$als  opened  November  10,  1880,  for  improvement  of  Stonington  Harbor j 
Connecticut;  oonatruction  of  bre4ikwater. 


Ko. 


Kame  and  address  of  bidder. 


'  Alex.  J.  Howell,  New  York  City  . 
F.  K.  Ballon,  Boston,  Mass 


John  Beattie,  Leete's  Island,  Connectioul 
Arnold  Sl  Stephens,  Oneida,  K.  Y 


's  . 

^ 

•S 

Will  com- 

WUl com. 

li 

mence. 

plete. 

|i| 

si 

Jnne30. 1881 

Jef 

iU 

Not.  16, 1880 

(*) 

Not.  15, 1880 

June  30, 1881 

$0  88 

25,568 

Nov.  15, 1880 

JaneBO,  1881 

ISJ 

21,951 

Nor.  16, 1880 

Jimo30, 1881 

18,  M7 

*  Bid  informal.    No  amoont  given  in  bond.    Pricebid,  $1.07  per  yard. 

Abt^act  of  proposals  opened  June  15,  1881,  for  improvement  of  Stonington  Harbor,  Con 
neoticui ;  construction  of  breakwater,  ^  ' 


Ko., 


Name  and  address  of  bidder. 


«M 

u 

3S 

Will  com- 
plete. 

ii 

si 

£- 

JuneSO,  1882 

$1  14i 

June  30, 1882 

1  33 

June  30, 1882 

127 

June  30, 1882 

125 

II. 
ill 


1  F.  K.  Ballou,  Boston,  Mass 

2  Joseph  H.  Whit«,  Hyde  Park,  Mass 

8  Charles  H.  Edwards,  Quincy,  Mass 

4  John  Beattie,  Leete's  Island,  Connecticut 


23.588 
20,300 
21,280 
21,500 


Abstract  of  contract  for  the  improvement  of  Stonington  Harbor,  Connecticut,  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


1  F.  K:.  Ballou,  Boston,  Mass 

2  F.  K:.  Ballou,  Boston,  Mass 


June  21, 1881    Biprap  n^ranite  .'    1  14i  i 


Contract   completed 
June  16,  1881. 
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COMMERCIAL   STATISTICS. 

Approximate  amount  ofmateriah  received  in  and  shipped  from  Stonington  Harbor,  Connecti- 
cutj  for  the  10  years  ending  June  30,  1880. 


Beoeired : 

Coal tons. 

Iron tons 

Lumber 1,000  feet. 

General  merchandise, 

tons 

Shipped: 

Coal .• tons. 

General   merchandise 

tons 

Vessels  arriving  and  depart- 
ing: 

Steamers 

Sailing  vessels 

Barges 


Year  ending  Jane  S 


1871. 


1872. 


1873. 


1874.   1875.   1876.   1877. 


I 


50,000  50,000  50,000'  50,000  50,000 
1,747  1,615  1,120,  100,  75 
2,500  2,600  2,600  2,800  3,000 


1878.  1  1879.  .  1880. 


I  I 

55,0001  57,000   58,000   57,000   59,000 

871        lOO:        125         175        250 

3,000     2,700     2,900,    3.000     3,000 


73,910   85.830   91,765|  90,852,10^704 

I 
35,000 

86, 6101  94,  520 


I 
35.  000   35,  000   35,  OOOJ  35,  000 


1,274 

900 

30 


1,299 
950 
40 


101, 420  111,  560 121, 225 141. 745 151, 560 

37,  OOo!  38,  OOo'  40,  OOO'  40,  OOo'  40, 000 

I, 


106, 510:106, 675 108, 870 120, 975 120, 940 130, 770 150, 635 160, 650 


I' 

I  I             ' 

1,304;  1,314     1,274; 

975  9801    1,000; 

35  50,          50; 


1,305 

1,100 

55 


1,340<  1,380  1,528  1.584 

1,150  1,200'  1,300  1,350 

60j  65  65  70 

I  I  I 


The  above  fi^nres  include  the  freights  and  trips  of  the  Stonington  Steamship  Com- 
pany between  Stonington  and  New  York. 

Number  of  vessels  which  have  passed  by  or  in  the  vioiniiy  of  Eel  Grass  Shoal  JAgkU  Vessel 
from  January  1,  1874,  to  December  31,  1880. 

[Eel  Grass  Shoal  is  inJIsher'sIIsland  Sound,  about  8  miles  west  southwest  from  Stonington  light-bouse.] 


Year. 

Ships. 

Barks. 

Brigs. 

Schooners. 

Sloops. 

Steamers. 

Totals. 

1874 

10 
5 
11 
18 
10 
7 
18 

36 
22 
19 
28 
23 
26 
47 

260 
124 
71 
46 
75 
81 
66 

17,716 
16,472 
13,308 
14,729 
11,108 
14,823 
13.786 

4.386 
4.206 
4,781 
5,010 
4,646 
4.522 
3,199 

3.819 
3.426 
8,671 
3,407 
3,609 
4,920 
4,507 

26,226 
23  2S3 

1876 

1876 

21. 761 
23.237 
19,471 
23,879 
21,623 

1877 

1878 

1879 

1880 

Whole  number 

159,450 

Chas.  E.  p.  Noyks, 

Keeper, 


GOLLECnOXS  AT  THE  POET  OF  STONINGTON  DURING  THE  FISCAL  YEAR  ENDING  JUNE 

30.  1881. 

Duties  on  imports $239  87 

Tonnage  dues 24  60 

Hospital  tax 774  96 

Miscellaneous  receipts v  1,472  26 

Total 2,511  69 

Number  of  foreign  vessels  arrived  from  foreign  ports 4 

Number  of  foreign  vessels  cleared  for  foreign  ^orts 4 

Number  of  American  vessels  arrived  from  foreign  ports 

Number  of  American  vessels  cleared  for  foreien  ports 1 

Number  of  vessels  of  all  classes  entered  and  cleared  during  the  year 730 

Total  tonnage 1,382,040 

Estimated  value  of  cargoes  received $24,650,740 

Estimated  value  of  cargoes  shipped $26,580,620 

Number  of  vessels  of  all  classes  entering  the  harbor  for  refuge  during  the 

year 1,720 
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letter  op  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  October  13,  1880. 
Sib:  The  river  and  harbor  act  of  June  14,  1880,  appropriates  $25,000 
for  improving  Stonington  Harbor,  Connecticut.     It  is  anticipated  that 
a  small  part  only  of  the  appropriation  will  be  needed  to  complete  the 
west  breakwater  now  in  course  of  construction  at  this  harbor,  and  as  a 
large  balance  will  remain  available  for  ftirther  improvement  of  the  har- 
bor, before  taking  steps  towards  the  application  of  this  balance  the 
Chief  of  Engineers  referred  the  subject  of  this  improvement  to  the 
Board  of  Engineers  for  Fortifications  and  River  and  Harbor  Improve- 
ments to  report  what  additional  work,  if  any,  is  required  or  necessary 
for  the  further  improvement  of  the  harbor. 
The  report  of  the  Board  thereon  is  herewith  respectfully  submitted. 
It  will  be  perceived  that  to  effectually  screen  the  harbor  against  south- 
easterly storms  and  at  the  same  time  to  furnish  a  refuge  for  coastwise 
fleets,  the  Board  recommends  the  construction  of  an  additional  break- 
water at  a  cost  of  about  $100,000,  and  designates  its  locution  and  extent. 
The  views  and  conclusions  of  the  Board  are  approved  by  this  office, 
and  as  the  importance  of  Stonington  Harbor  as  a  harbor  of  refuge  is 
conceded,  and  it  is  believed  that  those  who  were  instrumental  in  pro- 
curing this  appropriation  had  the  construction  of  this  additional  break- 
water in  view,  I  beg  leave  to  recommend  that  the  officer  of  engineers  in 
charge  of  the  improvement  of  the  harbor  be  instructed  to  proceed  with 
the  commencement  of  this  work  in  accordance  with  the  views  of  the 
Board. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineer Sy 
Brig,  and  Bvt  Maj.  Oen. 
Hon.  Alexander  Ramsey, 

Secretary  of  War. 

[Indorsement.] 

Becommendation  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Cbosby, 

Chief  Clerk. 
Wab  Department,  October  15, 1880. 


bepoet  of  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &c., 

Xew  Torky  August  24,  1880. 
General:  The  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor  Improvements,  in  reply  to  your  letter  of  July  3, 1880,  which 
is  as  follows : 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Washington,  D.  C,  July  3,  11-80. 
Sir:  The  river  and  harbor  act  approved  June  14.  Id^O,  contains  the  foHowing  item: 
'*  Improving  Stonington  Harbor,  Connecticut,  twenty-five  thousand  doHars." 
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On  a  call  from  this  office  for  project  of  application  of  this  appropriation,  Mi^or  Bir- 
low  submits  the  following : 

<'It  is  proposed  to  make  a  survey  of  the  harbor  with  a  view  to  submitting  plans  for 
an  easterly  breakwater,  it  being  understood  that  this  is  the  project  specially  deslrod 
by  those  interested  in  the  improvement  of  this  harbor. 

"  It  is  anticipated  that  a  small  part  of  the  appropriation  will  be  needed  to  oomplele 
the  west  breakwater,  an  estimate  for  which  will  be  presented  as  soon  as  the  exact 
amount  is  definitely  known." 

From  this  It  appears  that  after  the  completion  of  the  present  breakwater  a  liige 
balance  will  remam  of  the  above  appropriation  available  for  forther  improvement  of 
the  harbor,  but  before  taking  any  steps  towards  the  application  of  this  balance,  the 
Chief  of  Engineers  desires  the  Board  to  take  up  the  subject  and  report  what  additional 
work,  if  any,  is  required  or  necessary  for  the  further  improvement  of  the  harbor. 

»  n  •  «  «•  • 

By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
LieutenanU Colonel  of  Enginefrt, 
Bvt,  Maj,  Gen.j  V,  8,  J. 
Col.  Z.  B.  Tower, 

Corp%  of  Engineers, 

have  the  honor  to  submit  the  following  report : 

Stonington  Harbor  opens  into  the  east  end  of  Fisher's  Island  Sound, 
opposite  the  passage  way  thence  to  the  Atlantic.  Though  apparently 
covered  jQx)m  northeasterly  and  easterly  storms  the  ground-swell  of  the 
ocean  is  felt  in  the  harbor  as  far  up  as  the  inner  wharves. 

This  harbor  is  more  or  less  directly  exposed  to  southeasterly  and 
southerly  storms,  and  prior  to  the  construction  of  the  westerly  break- 
water was  entirely  open  to  those  from  the  southwest.  Major  Barlow, 
in  his  letter  to  the  Chief  of  Engineers  of  June  1%  1875,  advising  the 
constyftction  of  the  westerly  breakwater,  now  essentially  completed, 
says: 

All  the  testimony  I  have  been  able  to  gain  upon  the  subject  goes  to  show  that  the 
most  annoying  and  dang«  rous  seas  are  those  occasioned  by  southwesterly  winds  fol- 
lowing easterly  gales.  The  most  desirable  immediate  protection  would  therefore  be 
obtained  by  the  construction  of  a  breakwater  upon  Wampasset  Shoal. 

The  special  Board  of  Engineers  assembled  June  30, 1875,  in  their  dis- 
cussion of  various  projects  presented,  confirmed  the  opinion  of  the  local 
engineer,  as  follows: 

The  first  and  largest  harbor  is  to  be  constituted  by  extending  a  breakwater  from 
the  vicinity  of  Wampasset  Point  (the  west  point  of  the  entrance  from  Fisher's  Island 
Sound),  in  a  general  southeasterly  direction,  for  a  length  of  2,000  feet,  into  aboat  h 
feet  of  water  at  its  outer  end.  The  inner  end  of  the  breakwater  is  in  6  feet  or  le«  of 
water.  Its  trace  is  somewhat  bent  concave  to  the  harbor.  This  structure  will  afford 
a  very  accessible  harbor  of  refuj^e  to  vessels  i)as8ing  along  the  sound,  and  will 
thoroughly  shelter  them  from  southwest  winds,  which  ai-e  represented  as  lH»ing  the 
most  violent  and  injurious  of  the  locality,  while  it  also  piovides  protection  in  sooth 
and  southeast  winds,  which  are  less  sevei-e  but  more  common.     This  work  also  affords 

important  protection  to  the  more  interior  waters  of  the  present  harbor  of  Stoningtoo. 

•  #«#««« 

The  Board  gives  its  preference  to  the  first  project  as  being  the  most  satisfactorj 
solution  of  the  question  before  them. 

The  harbor  of  Stonington  is  very  essentially  benefited  by  the  western 
breakwater,  furnishing  as  it  does  a  thorough  protection  against  south- 
west gales,  which,  though  short  in  duration,  are  sudden  and  severe.  A 
reference  to  accompanying  Coast  Survey  chart  of  Fisher's  Island  Somid 
shows,  however,  that  the  harbor  is  still  quite  open  to  south  and  sonth- 
east  gales.  During  their  prevalence  they  drive  in  between  Montaok 
Point  and  the  mainland  a  heavy  ocean  swell,  which,  though  much  brokeo 
by  the  rocks  and  shoals  lying  across  the  entrance  to  the  sound,  neverthe- 
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less  extends  northward  between  the  courses  h  a  and  d  c,  and  seriously 
disturbs  the  inner  waters  of  the  harbor. 

The  appropriation  of  $25,000  for  improving  Stonington  Harbor  was 
applied  for  and  procured  by  prominent  citizens  of  the  locality,  with  a 
view  to  the  construction  of  an  eastern  breakwater  to  be  placeid  in  ad- 
vance of  the  western,  in  such  a  position  as  will  effectually  screen  the 
harbor  against  the  fore-mentioned  storms  from  the  southeast,  and  at  the 
same  time  furnish  a  refuge  for  coastwise  fleets,  which,  unable  to  face 
the  gale,  will  seek  cover  behind  it.  Though  there  may  be  some  diiier- 
ence  of  opinion  as  to  the  best  position  for  this  breakwater,  the  Board 
concurs  essentially  with  Msyor  Barlow  in  locating  it  between  the  Middle 
Ground  and  Bartlett's  Reef,  as  shown  by  the  Unes  A  B,  on  accompany- 
ing sketch  2.  A  parallel  position,  about  1,000  feet  distant,  resting  upon 
the  inner  or  northern  limit  of  Bartlett's  Reef,  is  equally  favorable,  except 
that  the  greater  depth  of  water  on  this  site  would  involve  a  greater  cost 
of  construction. 

In  recommending  the  position  indicated,  the  Board  would  remark  that 
the  length  of  the  construction  should  be  determined  solely  with  a  view 
to  covering  the  waters  north  of  it,  and  the  inner  harbor,  from  the  waves 
and  the  ground-swell  that  in  southeast  gales,  entering  between  Napatree 
and  East  Points,  find  their  way  up,  as  before  stated,  between  the  lines 
b  a  and  d  c  into  Stonington  Harbor.  It  is  thought  that  these  waves  are 
80  much  broken  by  the  outer  rocks  and  reefs,  and  by  the  shoal  water  in 
advance  of  Bartlett's  Reef,  as  shown  on  the  Coast  Survey  chart,  that 
perhaps  only  the  western  portion  of  the  breakwater,  indicated  in 
black,  will  be  needed.  We  therefore  think  that  the  structure  should  be 
commenced  at  the  fixed  point  O,  sketch  2,  and  be  built  westward  only 
80  far  as  to  effectually  cover  the  entrance  to  the  harbor  In  that  direction. 
H  any  extension  eastward  from  O  be  needed  it  can  be  made  afterward, 
hot  only  so  far  as  to  cut  off  the  ground-swell  in  that  direction.  In  other 
words,  though  the  breakwater  is  indicated  on  accompanying  sketch  as 
reaching  from  Bartlett's  Reef  to  the  Middle  Ground,  there  is  no  absolute 
reason  for  extending  the  structure  to  connect  those  two  positions  beyond 
that  already  given  for  covering  the  harbor  entrance.  The  engineer  in 
charge  of  this  improvement  will  be  able,  in  the  process  of  its  construc- 
tion, to  determine  the  length  required'for  that  purpose.  All  the  waters 
to  the  north  of  this  breakwater,  to  the  limits  of  the  inner  harbor,  will 
thus  be  made  available  as  a  harbor  of  refuge  for  the  coast  fleet  in  east- 
eily  storms. 

With  a  maximum  length  of  2,000  feet  the  eastern  breakwater,  esti- 
mated at  prices  that  ruled  in  the  construction  of  the  west-ern,  will  cost: 
2,000  feet,  at  $50 $100,000 

There  are  forwarded  to  accompany  this  report:  Coast  Survey  Chart 
of  Fisher's  Island  Sound,  and  Sketch  2,  showing  position  of  proposed 
breakwater. 
Bespectfully  submitted. 

Z.  B.  Tower, 
CoL  of  Engineers  and  Bvt  Maj,  Oen.^  U.  8.  A. 

John  Newton, 
CoL  of  Engineers  mid  Bvt.  Maj.  Gen.y  U.  S.  A. 

N.  B. — Genei^al  Abbot  is  absent  on  leave. 

Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers^  U.  S.  A. 
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C  2. 
IMPROVEMENT  OF  NEW  LONDON  HARBOR.  CONNECTICUT. 

By  the  t'^rms  of  an  act  of  Congress,  approved  June  14, 1880,  appro- 
priating $J5,000  for  the  improvement  of  Thames  River,  Connecticut, 
$2,500  of  that  sum  was  to  be  devoted  to  the  removal  of  the  shoal  in  New 
London  Harbor.  Proposals  specifying  separate  prices  for  work  in  Thames 
River  and  in  New  London  Harbor  were  invited  by  ad vertisemen  t,  and  were 
opened  August  5, 1880.  The  lowest  bidder  for  the  work  in  New  London 
Harbor  was  not  the  lowest  for  the  Thames  River  work,  and  he  declined 
to  execute  a  contract  for  the  former  alone;  therefore  all  the  bids  for  New 
London  Harbor  were  rejected.  Proposals  were  solicited  anew  by  circu- 
lar letters  for  this  work  alone,  and  were  opened  September  7, 1880.  On 
this  occasion  the  lowest  bidder  was  William  Flannery,  of  New  York, 
with  whom  a  contract  was  subsequently  made. 

Mr.  Flannery  began  work  October  6  and  finished  October  14, 1880, 
having  removed  1,222  cubic  yards  of  sand  and  gravel,  making  a  depth 
of  16  feet  at  mean  low- water  over  a  part  of  the  shoal,  180  feet  long  and 
from  25  to  50  feet  wide,  where  the  previous  depth  was  from  12  to  16  feet 

During  the  whole  course  of  this  work  the  contractor  n^et  with  none 
of  the  bowlders,  uncertainty  about  which  has  been  the  cause  of  the  high 
prices  bid. 

For  this  reason,  when  proposals  were  advertised  for  under  the  appro- 
priation of  $4,300  made  by  act  of  Congress  approved  March  3, 1881, 
separate  prices  were  requested  for  bowlders  of  over  a  ton  weight  and  for 
lighter  material. 

Thes^  proposals  were  received  and  opened  June  15, 1881,  and  a  con- 
tract fpr  doing  the  work  will  be  made  with  J.  H.  Fenner,  of  Jersey 
City,  N.  J. 

In  the  annual  report  for  1878, 1  submitted  an  estimate  of  $6,800  as 
the  amount  necessary  for  the  removal  of  this  shoal  to  a  depth  of  16  feet 
below  mean  low- water.  This  was  based  on  an  estimate  of  15  cents  per 
cubic  yard  for  the  removal  of  sand  and  gravel,  and  $o  per  cubic  yard 
for  bowlders. 

The  proposals  received  have  been  about  three  time^  as  high  as  the 
estimates;  the  estimates  were  rather  close  at  best,  and  prices  for  this 
class  of  work  have  risen  somewhat  since  they  were  submitted,  but  there 
seems  no  sufficient  reason  why  contractors  should  uniformly  Did  higher 
on  this  work  than  on  the  same  kind  of  work  elsewhere.  At  the  rates 
offered  at  present  the  original  estimates  would  have  to  be  increased  to 
about  $24,000 ;  this,  less  the  amount  already  appropriated  for  this  work, 
leaves  $17,200  required  for  the  completion  of  the  project.  The  entire 
removal  of  this  shoal  could  very  well  be  accomplished  in  one  year  if  the 
necessary  funds  were  appropriated,  and  probably  with  greater  economy 
than  if  it  were  divided  up  among  two  or  three  years. 

New  London  Harbor  is  a  harbor  of  such  excellent  natural  advantages 
that,  except  the  money  expended  upon  this  shoal,  the  government  has 
never  been  asked  to  do  anything  for  its  improvement.  The  foUowiug 
sums  have  been  appropriated  by  Congress  for  this  work,  \iz: 

June  14,  1880  (beiug  part  of  Thames  River  appropriation) $<2, 50O 

March  3,  1881 4,3UO 

New  London  is  the  port  of  entry  for  the  coHection  district  of  that  name ;  the  amoan* 
of  revenue  coUected  there  during  the  fiscal  year  ending  June  30,  1831,  was  $7*2,314. 4i^ 

Forts  TrumbuU  and  Griswold,  near  the  mouth  of  Thames  River,  command  tbeharboc 
New  London  light-house  is  situated  at  the  entrance  to  the  harbor  on  the  west  shorn. 
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Money  statement. 

July  1,  IddOf  amount  available  from  appropriation  of  June  14, 1680, 
for  improvement  of  Thames  River,  Connecticut ^2, 500  00 

Amount  appropriated  bv  act  approved  March  3,  1881 4, 300  00 

|6, 800  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 2,500  00 

July!,  1881,  amount  available 4,300  00 

Amount  (estimated)  required  for  completion  of  existing  project 17, 200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  17, 200  OO 


Ah$ir€Uii  of  proposals  opened  August  5,  1880,  for  the  improvement  of  Thames  Biverf  Con- 
'  necticut. 


Name  and  address  of  bidder. 


W.  H.  Beard.  Brooklyn,  N.  Y 

Henry  E.  Dn  Bols,  New  York.  N.  Y . . 
Joeeph  Comings,  New  York,  N.  Y . . . . 

WaUam  Plannery,  New  York,  N.  Y. 


SdnrlLPayn,  Albany,  N.Y 

H.  IT.  &  A.  J:  Beardsley,  Bridgeport 
HcBermott  A.  Daly,  Cohoes,  N.  Y . . 


Price  per  cnbio 
yard. 


flU) 

i| 

^obid 
1  60 
\  0  47 
i  3  iV 
0  40 
8  00 
060 


©  o 


To  commence. 


JI0  24J 


To  complete. 


No  date 

....  do  . 

....  do  ., 

....  do  ., 

....  do  . 

..  do  . 

...  do  . 


June  30, 1881. 
Jnne80, 188L 
Jane  30, 1881. 

Jnnts  30, 1881. 

Ja^30. 188L 
Jane30,188L 
Jnne  30, 188L 


*  Per  ton  for  aU  stone  over  one  ton. 
AH  bids  for  shoal  In  New  London  Harbor  n^ected. 

AhstnMot  of  proposals  opened  September  7, 1880, /or  ihe  improvement  of  Thames  River ^  Con^ 
neoHcut,    Shoal  in  New  London  Harbor 


Name  and  address  of  bidder. 

Price  per 
cable  yard. 

To  commence. 

To  complete. 

John  Van  Patten,  Philadelphia,  Pa 

$195 
187 
2  50 

April  15,  1881 
March  1, 1881 
No  date. 

Jane  30, 1881 

WilliAin  Flannery,  New  York,  N.  Y 

Jane  30, 1881 

Iforris  8l  Cumings,  Dredging  Company,  New  York,  N.  Y. . . 

Jane  30, 1881 

Ahetract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  New  London  Harbor, 

Connecticut, 


William  Flannery,  New  YorkjN.  Y. 

John  HoDermott.  Cohoes,  N.  Y 

John  H.  Fanner,  Jersey  City,  N.  J  .. 


$4  64      $0  73     No  date Sept.  30, 1881 

4  50  I      0  60    ...do Sept.30,1881 

4  40  I      0  40}  Nor.  1, 1881  .,  July    1, 1882 
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iprovement  of  New  London  Harbor ,  i 
he  fiscal  year  ending  June  30,  1881. 


Ahairaot  of  contract  for  the  improvement  of  New  London  Harbor,  Connecticut^  in  force  dnrixf 
thejl     '  -       -       -^   -  — 


Kame  and  address  of  con- 
tractor. 

Date  of  con- 
tract 

Salt)  eotof  con- 
tract. 

Price  per  cu- 
bic yard. 

"Bemiff^^ 

William  Flannery,  New  York, 
N.Y. 

• 

Oct  5,  1880 

Dredging 

$1  87  i  Completed  Oct  14. 188a 

COMMERCIAL  STATISTICS. 

I  am  indebted  to  John  A.  Tibbits,  collector  of  customs  for  the  port  of  New  London, 
for  the  following  statement  of  revenue  receipts  and  commercial  statistics  for  thAt 
port  for  the  year  ending  June  30,  1881 : 

REVENUE  RECEIPTS. 

Duties  on  imports |60.010(S 

Tonnage  dues 760  50 

Hospital  tax 2,675  68 

Miscellaneous  receipts 8,867  65 

Total  collections 72,314  45 

Numberof  foreign  vessels  arrived  from  foreign  ports 14 

Number  of  foreign  vessels  cleared  for  foreign  ports 5 

Number  of  American  vessels  arrived  from  foreign  port« 16 

Number  of  American  vessels  cleared  for  foreign  ports 8 

Number  of  vessels  of  all  classes  entered  and  cleared  during  the  year 106 

Total  tonnage 19,972 

Estimated  value  of  cargoes  received $236,510  77 

Estimated  value  of  cargoes  shipped 24, 198  0C 


C3. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

The  act  of  Congress  approved  June  14,  1880,  which  appropriated 
$25,000  to  the  improvement  of  the  Thames  River,  specified  that  $2,500  of 
this  amount  should  be  expended  in  the  removal  of  a  shoal  in  New  Lon- 
don Harbor.  Proposals  for  the  two  works  together,  but  at  separate  prices, 
were  invited  by  advertisement,  and  were  opened  August  5,  1880.  The 
bids  for  the  New  London  work  were  all  rejected,  but  a  contract  >va8 
entered  into  with  William  Flannery,  of  New  York,  N.  Y.,  to  do  the 
Thames  River  work  at  23  cents  per  cubic  yard,  he  being  the  lowest  bid- 
der for  that  work. 

Mr.  Flannery  promised  to  begin  work  early  in  the  spring  of  1881  alid 
to  provide  ample  appliances  for  pushing  it  vigorously,  but  being  delayed 
by  his  machines  freezing  in  during  the  winter  and  by  other  government 
contracts  which  he  had  been  unable  to  complete  as  soon  as  expected, 
he  did  not  appear  on  the  ground  until  May  23,  and  then  with  but  a  sin- 
gle machine,  with  scows  and  tug-boat  not  at  all  adequate  to  finishing 
the  work  in  the  specified  time.  Mr.  Flannery  has  removed  up  to  the 
close  of  the  fiscal  year  9,387  cubic  yards  of  sand  from  the  bar  below 
Mohegan  Station,  making  a  depth  of  14  feet  at  mean  low-water  in  a 
channel  1,450  feet  long  and  46  to  69  feet  wide  when  the  least  previons 
depth  was  10  feet.  Work  will  be  continued  under  an  extension  of  the 
contract  to  September  30,  1881, 
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By  act  of  Congress  approved  March  3, 1881,  $30,000  was  appropriated 
for  the  farther  improvement  of  this  river,  which,  in  accordance  with  a 
project  submitted  March  26, 1881,  will  be  devoted  to  the  construction 
of  a  dike  1,600  feet  long  on  Trading  Cove  flats,  and  to  continuing  work 
CD  the  14-foot  channel  between  Norwich  and  Indian  Point.  Proposals 
were  advertised  for  in  the  usual  way  and  opened  June  15, 1881.  Wil- 
liam Flannery  was  the  lowest  bidder  for  dredging,  but  the  contract  has 
not  yet  been  awarded.  A  contract  for  construction  of  a  dike  of  piles 
with  stone  filling  will  be  made  with  John  C.  Feltman,  of  Albany,  N.  Y. 

Proposals  for  the  dike  were  received  both  for  a  dike  of  piles  filled 
with  stone  and  for  a  dike  of  riprap  granite,  reserving  the  right  to  ac- 
cept whichever  was  most  economical;  it  was  fouud  that  the  least  cost 
of  the  pile-dike  would  be  $6,128,  and  of  the  riprap  dike  $6,550.  The 
pile-dike  has  also  this  advantage  ^over  one  of  riprap  stone,  that  it  is  not 
liable  to  settling,  but  preserves  a  permanent  height.    * 

According  to  estimates  submitted  in  the  annual  report  of  1880,  exclud- 
ing the  estimate  for  New  London  Harbor,  which  was  then  presented  with 
that  for  Thames  River,  the  amount  necessary  for  completing  this  work 
art  projected  is  $96,700,  less  $22,500  and  $30,000,  since  appropriated — 
144,200.  The  amount  required  for  repairing  and  building  wing-dams  is 
120,000,  making  a  total  of  $64,200.  This  could  be  advantageously  ex- 
I)euded  in  one  year. 

The  importance  of  the  commerce  of  the  Thames  River,  and  the  neces- 
sity of  keeping  the  channel  open  for  na\igation,  have  long  been  recog- 
nized by  the  government,  and  the  following  appropriations  have  been 
made  by  Congress  for  the  improvement  of  the  river: 


March  3.  1821. 

March  2, 1829. . 
July  4,183«  ... 
March  3,  1887. 
July  7.  1838  ... 
June  23,  18M.. 
March  3.  1867 
March  3,  1871. 
Jane  10, 1872.. 
Jane  18.  1878  .. 
March  3,  1879. 
Jane  14,  1880.. 
March  3,1881., 


Amount.  |  Bemarks. 


$150  '  Removing  obstractioDB placed  dar- 
ing war  of  1812. 
150     Survey. 
10, 000     Piers  and  dredging. 
20,000  Do. 

10. 000  Do. 

10,000  I  Dredging  and  survey. 
72, 000  Dredging. 
15,000  '  Do. 
10, 000  ;  Do. 
10, 000  ,  Do. 
12.000  I  Do. 
22, 500  I  Do. 
30,000  Do. 


4 

New  LoDdon,  near  the  month  of  Thames  River,  is  a  port  of  entry.  The  amonnt  of 
revenue  collected  rluring  the  fiscal  year  ending  June  30,  1881,  was  $72,314.45.  Forts 
Trombnll  and  Griswold  near  the  mouth  of  the  river  command  the  harbor  of  New  Lon- 
don; a  light-house  is  situated  on  the  west  shore  of  the  river  at  its  mouth. 

Money  statement 

July  1, 1880,  amount  available $25,404  13 

Amonnt  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$55,404  13 

i^^y  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontatanding  liabilities  July  1,  1880 3,849  21 

July  1,  1881,  out»tanding  liabilities 2,159  01 

6,008  22 


July  1,1881,  amount  available 49,395  91 

Amoimt  (estimated)  reouired  for  completion  of  existing  project 64, 200  00 

AmouQt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    64, 200  00 
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Abstract  of  proposals  opened  August  5,  18?J0j  fpr  the  improvement  of  Thames  Ewery  C«t- 

necttcut. 


Name  and  address  of  bidder. 


W.  H.  Beard.  Brooklyn,  N.Y 

Henry  E.  Du  Bois,  New  York,  N.  Y 


Joseph  earnings,  New  York,  N.  Y, 

William  Flannery,  New^Jfork,  N.  Y 

Edgar  M.Payn,  Albany,  N.  Y 

H.N.  &  A.  J.  Beardslev,  Bridgeport, 
MoDermott  &  Daly,  Cohoes,  N.  Y . 


Conn. 


Price  per  cu- 
bic   yard. 


^9 


a 

3 


No  bid  I         50 
1  60  I         27 

23 

30 
28 
30 


Tooommenoe.  To  complete. 


{sJM} 


3 

40 
8  00 

60 


No  date Jone30.1S81 


..do !  Jnae  30,1881 

Jane  90, 1881 


....do 

....do. 

...do. 
....do. 
....do. 


Jane  30, 1881 

Jane  30,1861 
Jane  30. 1881 
Jane  SO,  1881 


*  Per  ton  for  all  stone  over  one  ton. 

All  bids  for  shoai  in  New  London  Harbor  r^eoted. 

Abstract  of  proposals  opened  June  15, 1881,  for  improvement  of  Thames  Biver,  Ck>unectie^ 

Dredging. 


Name  and  address  of  bidder. 


Pries  per 
oabioyard. 


Tooommenee.1  TooonplHe. 


Wm.  Flannery,  New  York,  N.  Y 

J.  H.  Fenner^ersey  City,  N.  J 

H.  N.  &  A  J.  Beardsley,  Bridgeport,  Conn 
Frank  Pidgeon,  Jr.,  Pbiladelphia,  Pa 


$0  27 
28 
35 
20 


No  date.... 

...do 

...do 

Dec  1, 1881. 


June  30, 188! 
Jane  30, 1882 
Jane  30,188! 
Jane  30, 1881 


Abstract  of  proposals  opened  June  15,  1881,  for  construction  of  dike  in  Thames  Birtr,  Con- 

neoiicut» 


Name  and  address  of  bidder. 


Stone.    Piles. 


S 
I 


Tooommenoe. 


fi4 


To  complete. 


Henry  Du  Bois  Sc  Sons,  New  York,  N.  Y. 

Simeon  C.  Fraser,  New  London,  Conn — 

Thomas  T.  Wetmore,  New  London,  Conn . 
Fredlc  K.  Ballon,  Boston,  Mass  . 


Stephenjl.  Kelly,  BrooUyii,  N.  Y. 


John  C.  Feltman,  Albany.  N.  Y 
James  Scully,  Groton.  Conn 


$2  00      $650 
C  *5  15) 
•  it4  005 
778 


1  30 


1  31 


6  75 


No  date !  Jone  30,188! 

do Jane  30,1881 

...do !  June  30.1881 

— do Jane  80.1881 

....do Jane  30,186 

....do Jane  30,188! 

...do i  Jane  30,188! 


*  Complete. 


t  Without  stone. 


tNo  signature  of  certifying  officiaL 


Abstract  of  contract  for  the  improvement  of  Thames  River  ^  Connecticuty  in  force  during  tht 
fiscal  year  ending  June  30,  1881. 


Name  and  address  of  contractor. 


William  Flannery,  New  Yoric,  N.  Y. 


Subject    of  I 
contract.     I 


Date  of  con- 
tract 


Price  per  I 
cubic  yard.  ■ 


Bemarks. 


Dredging. 


Oct  5.1880.. 


$0  23 1  Extended  to  Sept  M. 

1881. 
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COMMERCIAL  STATISTICS. 

Throagh  the  courtesy  of  the  New  London  Tow  Boat  Company  the  following  record 
of  toanaeeon  Thames  River  for  the  two  years  ending  June  30, 1881,  has  been  obtained. 
Thin  includes  probably  nine-tenths  of  the  commerce  of  the  river  to  Norwich,  exclusive 
of  the  business  done  by  steamers: 

1879-'80.  '  188a-'gl. 


J«»ly '      14,135  15.326 

^H^K ,        8,402  I        12,718 

September 11,917  12, 413 

2^t«^r »,047  lfl,20« 

XoTMnlx'r 15,477  18,084 

?«»n»*»^r 15,847  14,643 

i^ooMty a291  '         5,904 

FebroMy ,  8.604  i          4.689 

^^}^ '  13,642  .        17,426 

^pril ,  17,817  ,        20,t08 

«y 17,849  16,499 

Jm>« 13,074  I        26,012 

I    149, 102  I      178. 108 

ToUl  for  two  yeart.  327,210  ton*. 

The  following  estimate  of  the  amount  of  business  of  the  Norwich  line  of  steamers  for 
the  past  ten  years  has  been  presented  by  Capt.  8.  A.  Qardner,  superintendent : 

Nnmber  of  tons  received 287,450 

Number  of  tons  forwarded 320,000 


C  4. 

IMPROVEMENT  OF  NEW  HAVEN  HAEBOR,  CONNECTICUT. 

At  the  time  of  writing  the  last  annual  report,  the  work  of  widening 
the  16-foot  cbannel  was  in  progress  ander  an  extension  of  contract  with 
Messrs.  H.  N.  &  A.  J.  Beardsley,  of  Bridgeport,  Conn.  This  contract 
was  completed  July  16, 1880,  by  the  removad  of  145,000  cubic  yards  of 
material,  making  16  feet  depth  at  mean  low- water,  where  was  previously 
from  10  to  13  feet,  in  a  channel  280  feet  wide  from  Belle  Dock  to  Long 
Wharf,  and  540  feet  wide  at  the  bend  at  Long  Wharf. 

By  act  of  Congress  approved  June  14, 1880,  $15,000  was  appropri- 
ated for  the  ftirther  improvement  of  the  harbor,  which  it  was  proposed 
to  expend  in  widening  the  16-foot  channel.  Proposals  were  invited  by 
advertisement  and  were  opened  August  5, 1880.  The  lowest  bidder  was 
the  Morris  and  Gumings  Dredging  Company,  of  New  York,  with  whom 
a  coDtract  was  made  at  the  rate  of  12^  cents  per  cubic  yard  of  material 
removed  and  dei)osited  in  Long  Island  Sound,  at  a  point  2  miles  be- 
yond Southwest  Ledge.  Work  was  begun  under  this  contract  August 
23, 1880,  and  completed  October  25, 1880, 110,000  cubic  yards  of  mate- 
rial having  been  removed.  The  result  has  been  to  widen  the  16-foot 
channel  to  400  feet  from  Belle  Dock  to  Long  Wharf,  to  300  feet  from 
Long  Wharf  to  Black  Buoy  No.  5,  opposite  Crane's  Bar,  and  to  make 
the  bend  at  Long  Wharf  580  feet  wide.  The  material  taken  out  has 
been  mud,  except  a  small  amount  of  sand  and  gravel  at  the  upper  end 
of  the  work,  near  Tomlinson's  Bridge,  and  a  thin  layer  of  sand  opposite 
the  new  sewer. 

The  appropriation  of  $15,000  made  by  act  of  Congress  approved 
March  3, 1881,  will  be  applied  to  increasing  the  width  of  the  channel 
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above  Fort  Hale.  It  is  believed  that  this  will  be  safflcient  to  make  the 
16-foot  channel  at  least  400  feet  wide  from  that  point  to  the  apper  end  of 
the  harbor.  After  the  usual  advertisement  proposals  for  doing  this  work 
were  opened  June  15, 1881,  and  a  contract  will  be  entered  into  with  H. 
N.  &  A.  J.  Beardsley,  of  Bridgeport,  Conn.,  they  being  the  lowest  bid- 
ders. 

The  most  serious  obstacle  in  the  way  of  a  16-foot  channel  from  Long 
Island  Sound  to  Tomlinson's  Bridge,  is  at  present  the  bar  below  Fort 
Hale.  In  1872  and  1873,  a  channel  2()0  feet  wide  and  16  feet  deep  was 
dredged  through  this  bar ;  recent  examinations  show  that  the  available 
depth  across  this  bar  is  13J  feet,  being  about  2  feet  greater  than  before 
the  work,  but  the  channel  as  dredged  is  scarcely  distinguishable  from 
the  adjoining  bottom. 

In  October,  1880,  borings  were  made  in  this  bar  west  of  the  old  channel 
At  two  points,  about  600  feet  west  of  that  channel  and  in  14  and  15  feet 
of  water,  were  found,  respectivly,  29  and  30  feet  of  very  soft  mud;  below 
this  1.5  and  2.7  feet  of  stiff  mud  and  then  sand ;  at  points  1,200  to  1,500 
feet  farther  west,  in  water  from  1  to  6  feet  deep,  was  found  30  to  35  feet 
of  mud  with  occasional  thin  layers  of  sand  near  the  top.  Out  of  fourteen 
borings  only  two  failed  to  show  great  depths  of  soft  mud;  these  two 
were  near  the  west  shore  and  at  a  depth  of  9  feet;  the  sand  was  too  com- 
pact to  bore.  At  all  points  where  vessels  can  cross  the  bar,  the  depth 
of  soft  mud  is  very  great,  and  it  is  probable  that  a  channel  once  cut 
through  there  could  not  be  preserved.  The  bar  is  formed,  as  the  map 
shows,  at  a  point  where  the  harbor  rapidly  widens,  particularly  on  the 
west  side,  which  widening  most  materially  dimiuish  the  erosive  effects  of 
the  tidal  currents.  There  seems  no  doubt  that,  could  the  width  here  be 
diminished,  the  currents  would  cut  oiit  this  mud  very  rapidly  and  keep 
open  a  channel  of  greater  depth  than  now.  This  woul<l  be  best  accom- 
plished by  a  dike  running  out  from  Sandy  Point,  with  an  eU  running 
toward  the  sound ;  the  proper  length  of  this  dike  would  be  more  or  less 
a  matter  of  experiment,  but  it  should  be  at  least  4,400  feet  long,  further 
addition  being  governed  by  the  effect  of  that  amount  of  work.  I  men- 
tioned this  plan  in  my  last  annual  report,  and  I  now  recommend  that  an 
appropriation  be  asked  for  for  the  construction  of  this  dike  daring  the 
fiscal  year  ending  June  30, 1883.  The  4,400  feet  length,  mentioned  above, 
would  cost  about  $60,000 ;  it  would  be  better  as  well  as  cheaper  that 
this  should  all  be  constructed  at  once.  It  could  readily  be  done  within 
one  year. 

The  following  amounts  have  been  appropriated  for  the  improvement 
of  l^ew  Haven  Harbor  since  1870: 

July  11,  1870 $15,000 

March  3,  1H71 40.000 

June  10,  1872 20.000 

March  3, 1873 25,000 

March  3,  1875 10.000 

June  18,  1878 25.000 

March  3,  1879 15.000 

March  3,  1879,  breakwater 30,000 

June  14,  1880 15,000 

June  14,  I8H0,  breakwater 30.000 

March  3, 1881 15.000 

March  3,  1881,  breakwater 60.000 

New  Haven  is  the  port  of  entry  for  the  coUeotion  district  of  New  Haven.  The  amoant 
of  revenue  coUected  there  for  the  fiscal  year  ending  June  30,  1881,  was  $261^056.52. 

There  is  a  light-house  on  Southwest  Ledge  at  the  mouth  of  the  harbor.  Fort  Hale, 
2  miles  below  the  city,  on  the  east  shore,  commands  the  channel. 
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Money  statement 

July  1,  1880,  amount  available |19,79P  55 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

J34  790  55 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandins; 
liabilities  July  1,  1880 .• T    16,665  82 

July  1,  1881,  amount  available 18,124  73 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    60, 000  00 


AUtraei  of  proposals  opened  August  5,  1880,  for  the  tmpiovement  of  Neio  Haven  Harbor. 

Connecticut, 


Name. 


Horris  and  Cumings  Dredging  Com- 

p*i»y  

WiUiam  Flannery    

H.N.&  A.J.Beard8ley 

Henr>  E.  DaBois 


Address. 


New  York . 
do. 


Bridgeport,  Conn . 
New  York 


Price  per 
cubic  yard. 


$0  i: 


To    com- 
mence. 


No  date. 
...do... 
...do..., 
...do... 


To  complete. 


Jane  30,  1881 
June  30,  1881 
June  30,  1881 
June  30,  1881 


AlMimct  of  contract  for  the  improvement  of  New  Haven  Harbor,  Connecticut,  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


Name. 

Address 

Date  of  con- 
tract 

Subject     of 
contract 

Price  per 
cubic  yard. 

Hemarke. 

Morris    and    Cumings 
Dredging  Company 

New  York.. 

Aug.  27, 1880. 

Dredging . . . 

$0  12i 

Completed  October 
25,1880. 

Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  New  Haven  Harbor j 

Connecticut. 

Name. 

Address. 

Price  per 
cubic  yard. 

To  com- 
mence. 

To  complete. 

Frank  Pidgeon,  Jr 

Philadelphia,  Pa 

Bridgeport,  Conn 

NewYork,  N.  Y 

$0  17 

Mar.  1,  1882. 
July  10, 1881. 
No  date. 

Aug.  1,  1882 
JanVlO.1882 
JnnA  30  1M2 

H  N.  &  A.  J.  Beai^ev 

CM.  Pratt 

COMMBECIAL  STATISTICS. 

Approximate  amount  of  materials  received  and  shipped  in  New  Haven  Harbor,  Connecticut, 
during  the  ten  years  ending  June  30,  1880. 


Domestic  receipts: 

Coal tons. 

Iron tons. 

Lumber 1,000  feet. 

General  mdse tons. 

Forc'ign  receipts : 

Rags tons. 

Snjnu'  &  molasses  .hhds. 
Domestic  shipments: 

General  mdae tons 

Foreign  shipments: 

M«it tons- 

Xnmber  of  vessels  arriying 
and  departing: 

Steamers 

Sailing  vessels 

Barges 


For  the  year  ending  June  30 — 


1871.   1872.   1873.   1874.   1875.   1876.   1877.   1878.   1879.   1880. 


420, 700  450, 000  542. 400  500, 000  460, 300  450, 000  462, 700  458,  800  650, 200  675, 000 
25,  000  26,  500,  27, 500  26, 500  26,  OOOl  25,  500'  27.  000,  29,  000  31,  000,  32,  500 
50,  000  51,  OOO'  51,  000  40, 000  48,  OOO'  47.  500l  48, 300'  49, 700  51,  OOO'  52, 500 

&(0, 000  780, 000  790, 000,740, 000  695,  000,650, 000i710, 000  735,  000  760,  000  800. 000 

!  I        I        I 

1,402     1,040     1,751     2,426'    1,470|    2,908     2,245     2,3 
15,464   12,016,  11,798  17,617   17,51l|  15,503;  14,726  16,277   16,  C 

I  t  I  I  I 

470, 000  530, 000  520, 000  480, 000  462, 000  490, 000  528, 000  530, 000  564, 000  615, 000 


,108     1,535 
i,013   14,278 


8,500   11,000   14,000  14,500   15,000 


3,5001 
6,950, 
2,600 


3.560 

8,368 
3,040^ 


4,206 
6,972; 
2,520 


310  4,750 
980  9. 420 
080     4,675 


38£ 
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Throagh  the  courtesy  of  the  collector  of  New  Haven,  I  am  enabled  to  present  tbo 
following  commercial  statistics  for  the  last  fiscal  year : 

Custom  House,  New  Haven,  Conn., 

Colleciar'8  Ojficej  July  26, 1681. 

Statement  showing  the  receipts  of  revenue  collections  and  commercial  statistics  at  the  port  of 
New  Haven  for  the  fiscal  year  ending  June  30,  1681. 

Number  of  vessels  entered  fix)m  foreign  ports 100 

Number  of  vessels  cleared  for  foreign  ports ; 44 

Value  of  merchandise  imported $825,521  00 

Value  of  merchandise  exported 96,434  00 

Amount  of  duties  collected $253,117  9i 

Tonnage  dues  collected , 2,053  50 

Hospital  dues  collected 2,727  75 

Miscellaneous  items - 3,157  35 

Total  collections 261,066  52 

Entries  and  clearances  coastwise,  steamers 1,043 

Entries  and  clearances  coastwise,  sail-vessels 740 

Estimated  value  of  cargoes  of  vessels  entered  and  cleared  coastwise  as  follows : 

Beceived, 

Value 

Coal,  650,000  tons $3,250,000 

Lumber  of  all  descriptions 2,500,000 

Iron,  41,758  tons 1,443,^ 

Miscellaneous  items,  351,184  tons , 65,596,250 

f2, 790, 200 
Shipped, 
Miscellaneous  items,  300,400  tons $66, 150,  COO 


cs. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICIT. 

Under  contract  with  Francis  H.  Smith,  of  New  York,  5,976  tons  of 
stone  had  been  deposited  in  the  breakwater,  July  1,  1880.  The  time  of 
this  contract  extended  to  September  30,  1880.  Up  to  October  30,  Mr. 
Smith  placed  14,192  tons  of  stone  in  the  work,  and  to  November  10^  one 
of  his  bondsmen  placed  200  tons  which  were  authorized  to  be  received. 
Then,  after  advertisement,  a  new  contract  was  made,  dated  November 
15, 1880,  with  Arnold  &  Stephens,  of  Oneida,  N.  Y.,  to  deliver  about 
16,000  tons,  being  the  remainder  of  the  contract  which  Mr.  Smith  failed 
to  complete.  This  contract  was  completed  May  20, 1881,  by  the  delivery 
of  17,000  tons,  the  total  length  of  breakwater  built  and  finished  by  thi 
and  Mr.  Smith's  contract  being  348  feet. 

Under  an  appropriation  of  $30,000  made  by  act  of  Congress  approved 
June  14, 1880,  proposals  were  advertised  for  and  opened  August  5, 1880, 
after  which  a  contract  was  entered  into  with  John  Beattie,  of  Leele's 
Island,  Connecticut,  the  lowest  bidder,  for  the  delivery  of  about  33,000 
tons  of  granite  in  the  breakwater  at  the  rate  of  81  cents  per  ton.  Mr. 
Beattie  completed  this  contract  May  4,  1881,  by  the  delivery  of  the 
recjuired  amount  of  stone,  increasing  the  length  of  the  finished  work  by 
342  feet.  The  total  length  of  breakwater  at  the  end  of  the  fiscal  year 
is  690  feet. 
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Sixty  thoasand  dollars  was  appropriated  by  act  of  Congress  approved 
March  3, 1881.  After  the  usual  advertisement,  proposals  were  opened 
June  15, 1881 ;  all  bids  received  being  considered  too  high  were  rejected, 
and  advertisements  dated  July  1, 1881,  are  now  issued  inviting  new  pro- 
posals to  be  opened  July  19.  The  new  proposals  are  to  admit  of  offers 
of  10,000  or  more  tons  of  granite,  hoping  in  this  way  to  receive  proposals 
from  contractors  whose  facilities  may  not  be  great  enough  for  under- 
taking the  whole  work. 

This  breakwater  is  a  work  of  the  greatest  importance,  not  to  the  com- 
merce of  New  Haven  in  particular,  but  to  all  vessels  passing  back  and 
forth  through  Long  Island  Sound,  and  it  is  highly  desirable  that  it  be 
completed  as  soon  as  possible.  To  finish  the  eastern  breakwater  in  three 
years'  time  would  require,  according  to  estimates  previously  submitted, 
about  $200,000  each  year,  and  it  is  recommended  that  an  appropriation 
to  that  amount  be  asked  for. 

The  following  amounts  have  been  appropriated  for  this  work,  viz : 

March  3,  1879 $30,000 

June  14, 1880 30,000 

March  3,  1881 60,000 

Money  statement 

July  1,  1880,  amount  available $52,877  22 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

1112,877  22 

Jdy  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 52,583  37 

July  1,  1881,  amount  available 60,293  85 

Amount  (estimated)  required  for  completion  of  existing  project 1, 191 ,  134  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
\f^ 200,000  00 


Abtiract  of  proposals  opened  August  5,  1880,  for  construction  of  breaktcaier  in  Xew  Haven 

Harbor,  Connecticut, 


Name  and  address  of  bidder. 


Joha  Beattie,  Leete's  Island,  Connecticnt 

Jtutin  Arnold,  Clinton  Stephens,  Brooklyn,  N.  Y 

Junes  Scully,  Groton,  Conn , 

F.  K.  Btllou,  Boston,  Mass 

F.H.Smlth.  New  York,N.Y 


Price  per 
gross  ton. 

$0  81 

0  97i 
100 

1  19 
1  55 

To  commence. 


No  date  . 
...do.... 
do. 


To  complete. 


June  30, 1881 
June  30  ISi-l 
June  30, 1881 

...do I  June  30, 1881 

..do Jane 30, 1881 


Ahtract  of  proposals  opened  November  10,  1880,  for  improvement  of  Nexo  Haven  Harbor, 
Connecticut:  delivering  stone. 

Price  per 
gross  ton. 

To  commence. 

To  complete. 

John  Beattie  Leete's  Island  Connecticnt 

$100 
0  88| 
099} 
0  89 

Nodat©.... 

....do 

...  do 

...do 

Jane  80, 1881 

Anxrtd  A.  Stenhens.  Oneida  N.  Y 

June  30, 1881 

FrtderickK.  Ballon  Boston.  Mass 

Jane  30, 1881 

Jv&esD.  Learv  New  York.  N.  Y 

Jane  30, 1881 
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Abstract  of  proposals  opened  June  15,  1881, /or  consirmtion  of  breakwater  at  Nev  Hmrn^ 

Conn, 


Name  and  address  of  bidder. 


Price  per 
gro^s  ton. 


To  commence.'  To  complete. 


Jolin  Beattic,  Leete's  Island,  Con-  i 

necticut. 
Frederick  K.  Ballon,  Boston,  Mass.' 
Chauncy  D.  Allen,  Westfield,  Mass. 
D.  V.  Howell,  Monroe,  N.  Y 


$1  31i 

1  33 
1  32 
1  21 


Bemarlu. 


No  date 

....do  .. 
....do.. 
....do.. 


Juno  30, 1882  , 

June  30, 1882  1  No  affidavit  of  sorelic*. 

June  30, 1882  ! 

June  30, 1882    InformaL 


All  of  tliese  proposals  rejected  as  being  too  higb. 

Abstract  of  contracts  for  riprap  granite  in  Nexo  Haven  Breakwater,  C4>nnecticvtj  in  forte 
during  the  fiscal  year  ejiding  June  30, 1881. 


Name  and  address  of  contractor. 

Date  of  con- 
,      tract. 

Subject  of  con- 
tract 

Price  per 
gross  ton. 

Remarks. 

Francis  H.  Smith,  New  York 

John  Beattie,  Leete's  Island,  Con- 
necticut. 
Arnold  &  Stephens,  Oneida,  N.  T.. 

Mar.  12, 1880 
Aug.  16, 1880 

Nov.  15, 1880 

Riprap  granite 

....do 

....do 

|0  89 
81 

88i 

Failed  to  oompMe. 
Completed  May  4, 

1881 
Completed  Maj  20, 

REPORT  OF  MR.   H.   B.   GORHAM,  INSPECTOR. 

New  Haven,  Conn.,  June  3, 1881. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  on  the  construction  of  the 
breakwater  at  the  entrance  to  New  Haven  Harbor,  Connecticut,  during  the  fiscal  jear 
ending  June  30,  18«1. 

The  first  appropriation  by  Congress  for  this  breakwater,  $^,000.  was  made  by  set 
approved  March  3,  1879,  but  the  location  not  having  been  decidea  upon,  operatiom 
were  not  begun  until  April  22,  1880.  At  the  beginning  of  tbis  fiscal  year,  workVas 
going  on  under  a  contract  with  Francis  H.  Smith,  of  New  York,  who,  up  to  that  time 
had  delivered  5,976  tons  of  granite,  being  a  daily  average  of  about  100  tons,  and  had 
built  70  feet  of  breakwater.  Operations  were  carried  on  at  about  the  same  rate  daring 
the  summer,  and  it  became  evident  that,  unless  this  rate  was  largely  increased,  the 
contract  would  not  be  finished  in  the  specified  time.  About  August^  Mr.  Smith  opened 
a  quarry  at  Town  Neck  Point,  about  a  half  mile  west  from  his  otner  quarry  at  Doa- 
ble Beach,  but  the  stone  was  of  inferior  quality  and  partly  disintegrated,  and  was 
therefore  refused.  He  then  opened  another  quarry  on  the  Branford  River,  which  sop- 
plied  1,300  tons  of  stone  during  the  continuance  of  his  contract. 

By  act  of  Congress  approved  June  14, 1880,  $30,000  was  appropriated  for  continoinff 
the  construction  of  this  breakwater,  and  on  August  16,  1880,  a  contract  was  entered 
into  with  John  Beattie,  of  Leete's  Island,  Connecticut,  for  the  delivery  of  33,000  Um 
of  riprap  granite  at  81  cents  per  ton.  Mr.  Beattie  at  once  began  sending  stone  from 
his  quarry  at  Leete's  Island,  about  13  miles  east  of  Southwest  Ledge,  using  three  sail- 
ing vessels  of  375  tons  comoined  capacity.  He  began  work  on  the  line  of  the  break- 
water about  400  feet  east  from  the  beginning,  and  continued  easterly.  Mr.  Smith's 
work  at  that  time  being  about  135  feet  from  the  beginning,  this  enabled  both  con- 
tracts to  be  carried  on  simultaneously,  without  interfering  with  each  ot^er.  Abont 
October  1,  Mr.  Beattie  substituted  for  his  sailing  vessels  two  larger  vessels,  together 
400  tons  capacity,  towed  by  a  tug-boat  to  and  from  the  work ;  this  was  found  iMvan- 
tageous,  less  time  being  lost  by  reason  of  adverse  winds  and  tides. 

On  account  of  the  slowness  of  his  work  Mr.  Smith's  contract  was  abrogated  after  he 
had  delivered  14,192  tons  of  stone  (less  than  half  the  stipulated  amount,  the  full  time 
having  already  expired),  finishing  188  feet  of  the  breakwater.  The  average  depth  of 
water  over  this  distance  was  about  JJO  feet,  and  the  bottom  hard,  it  being  part  of  the 
ledge.  Mr.  Smith's  bondsman,  James  D.  Leary,  of  New  York,  requested  and  waa  per- 
mitted to  continue  delivery  of  stone  until  a  new  contract  should  be  made ;  there  was 
some  delay  in  obtaining  vessels  and  he  sent  only  200  tons. 

November  10,  the  new  contract  was  awarded  to  Messrs.  Arnold  &  Stephens,  of  Oneida, 
N.  Y.,  for  deliveij  of  about  16,000  tons  of  granite  at  88i  cents  per  ton,  to  finish  on  or 
before  June  30,  1881.  They  used  the  same  vessels  and  quarries  that  Mr.  Smith  had 
used,  and  began  delivering  stone  November  15,  but  suspended  on  the  18th,  their  tug- 
boat being  disabled.    Work  was  resumed  December  22. 

In  the  mean  time  Mr.  Beattie's  work  had  been  carried  on  without  interruption.    In 
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December,  he  increased  his  freightiDg  capacity  to  G61  tons  and  again  in  February  to 
893  tons,  employing  six  vessels. 

During  the  winter,  work  on  both  contracts  was  continued,  though  necessarily  more 
slowly,  as  the  vessels  were  sometimes  frozen  in  at  the  quarries. 

In  March,  Mr.  Beattie  worked  at  the  west  end  of  his  section,  so  that  when  the  con- 
tracts were  completed  the  gap  between  the  two  parts  was  closed ;  his  contract  was 
completed  May  4,  18H1,  he  having  built  342  feet  length  of  breakwater,  where  the  aver- 
age depth  of  wat«r  was  23  feet  and  the  bottom  soft. 

Messrs.  Arnold  &  Stephens  finished  their  contract  May  20,  1881^  having  delivered 
17,000  tons  of  granite  and  built  160  feet  of  breakwater  besides  finishing  olf  about  80 
feet  left  uncomplete*!  by  Mr.  Smith  ;  the  average  depth  of  water  was  22  feet,  the  bottom 
being  hard  for  the  first  60  feet  and  soft  the  remaining  100  feet  of  the  length. 

The  total  number  of  tons  of  stone  delivered  in  the  breakwater  is  64,392,  completing 
ft  total  length  of  690  feet.  Vessels  already  take  advantage  of  the  shelter  anorded, 
ftod  frequently  anchor  behind  the  breakwater  in  rough  weather. 

Appended  is  a  summarv,  showing  the  work  done  by  the  different  contractors. 

Bespectfully  submitted. 

/  Henky  B.  Gorham. 

J.  W.  Barlow, 

Major  of  Engineers,  Bvt,  Lieut  Col.,   U,  S.  A. 


Summary  c 

\f  work 

on  the  New  Haven  Breakwater 

By  francis 
H.  Smith. 

By  James  D. 
Leary. 

By  Arnold  dc 
Stephens. 

By  John 
Beattie. 

Total. 

Date. 

1 

> 
1 

1 

1 

> 

a 

> 
H 

a 
t 

1 

1 

! 

10 
25 
35 
34 
61 
37 
61 
36 
55 

60 
46 
84 
130 
16 

> 

1 

1880. 
ABrQ.    .           

10          034 

25  ,    2,241 
85  ,    2,801 
34       2,503 
46      .2,800 
12  ,        795 

26  2, 118 

934 

^          :      :; 

1 

2,241 

w::::::::::::::::::::::: 

2,801 

Jolj 

Aoiput         

1 

1 

2,503 

1 

15 
25 
35 

27 
42 

40 
31 
59 
68 

1,535 
2,445 
2,960 
2,555 
3,129 

3,565 
4,380 
5,254 
6,853 
324 

4,335 

Sept*<inber 

1 i 

3,240 

ocWr         ;     .: 

:;:i    :  .j:::::J 

5  078 

XoTember .•.. 

200 

9          500 
13       1,006 

20       1, 818 

15  1. 616 
25  ;    3,6«»1 
62       5, 208 

16  3, 251 

3,255 

December 

4,135 

1881. 
January  

I 

1 

5,383 

Ffbmarv        ..      

5,996 

MwS^::;;::::::;;::;::::'"'::::::;:::: 

* 

8,855 

April 1 

12,061 

mJ,..::::.:;::::.:::"::..J:..:: ::.. 



3,575 

Total 188     14,192 


200     160     17,000  I    342     33,000  I    690       64,392 


COMMERCIAL  STATISTICS. 


iJrtuni  of  vessels 'Which  hare  passed  by  or  in  the  vicinity  of  the  light-house  at  Southwest  Ledge, 
during  the  year  ending  \iOth  day  of  June,  1881. 


Quarter  ending— 

Ships.     Barks.  !  Brigs. 

Schooners. 

1,817 
2, 255 
1,160 
1,695 

Sloops. 

384 
328 
241 
555 

Steamers. 

1,343 
1,208 
1,092 
1,816 

Total  for 
quarter. 

September  30 

P*c*mber31 

M*rch31 

June  30 

4            15            35 

3            21            40 

7            12            30 

2            16  1         42 

3,598 
3,855 
2,542 
4,126 

147 


6,927 


1,508 


5,459  !        14,121 


THE  COMMERCE  OF  THE  SOUND. 


During  the  year  ending  June  30,  1881,  the  record  kept  on  board  the  Bartletf  s  Reef 
hght^hjp  shows  that  the  total  number  of  vessels  passing  that  point  was  41,969.    Thoi 
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classification  ofthem  is  as  follows:  Ships,  46;  barks,  346;  brigs,  313;  scboonere,  23,689; 
sloops,  5,101 ;  steamers,  10,327;  barges,  2,200.  This  record,  of  coarse,  is  not  accurate, 
as  many  vessels  have  passed  in  the  night-time  and  during  thick  weatber,  of  which  no 
account  has  been  taken.  Captain  Tinker,  keeper  of  the  light-ship,  estimates  that  the 
grand  total  would  reach  at  least  56,000. 

Bartlett's  Reef  is  about  44  miles  east  of  Southwest  Ledge,  and  about  4  milee  ftom 
the  entrance  to  New  London  Harbor. 


LETTER  FROM  THE  COLLECTOR  OF  CUSTOMS. 

CusTOM-HousE,  New  Haven,  Conn., 

Collector's  OfficCy  June  27, 1881. 
Sir  :  New  Haven  being  the  seventh  seaport  for  customs  duties  paid  into  the  Treasnty 
of  the  United  States,  and  on  the  road  of  vessels  bound  to  New  York,  by  its  eastcni 
entrance  through  Long  Island  Sound,  commerce  demands  that  a  liberal  appropriatioii 
for  the  breakwater  off  the  entrance  to  this  harbor  should  be  made.  '  In  my  opinion, 
the  importance  of  thp  work  now  in  process  of  construction  is  such  that  an  appropria- 
tion should  be  made  of  not  less  than  $300,000. 
Respectfully, 

Amos  J.  Beers,  Collector, 
Maj.  J.  W.  Barlow. 


letter  from  the  mayor  of  new  haven,  conn. 

Mayor's  Office,  No.  7,  City  Hall, 

New  Haven,  Conn,,  June  28,  1881. 
Dear  Sir  :  I  understand  you  are  about  to  make  your  report  to  the  department  as  to  the 
condition  and  progress  of  the  breakwater  in  our  harbor.    I  therefore  ta^e  this  oppor- 
tunity to  request  you  to  urge  upon  the  department  the  importance  and  necessity  of 
completing  this  work  and  making  an  appropriation  sufficient  for  that  purpose. 
Thanking  you  for  the  interest  you  have  heretofore  exerted  in  behalf  of  the  project, 
I  remain,  dear  sir,  yours,  very  truly, 

Jno.  B.  Robertson, Mayor. 
Col.  J.  W.  Barlow, 

Major  of  Engineers,  U,  S,  A, 


C  6. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

The  sum  of  $5,000  was  appropri^fted  for  the  further  improvement  of 
this  harbor  by  act  of  Congress  approved  June  14, 1880.  Advertisement 
was  made,  and  August  5, 1880,  proposals  were  opened  for  dredging 
between  the  Town  Wharf  and  the  Straw  Works,  and  between  Merwin's 
Wharf  and  Long  Island  Sound.  A  contract  was  entered  into  with  John 
M.  Seward,  of  Albany,  K  Y.,  the  lowest  bidder,  and  work  was  begnn 
September  16, 1880.  It  was  soon  discontinued,  and  resumed  again  in 
March,  1881.  The  contract  was  completed  June  15, 1881,  by  the  removal 
of  15,068  cubic  yards  of  mud  above  Town  Wharf,  and  12,000  cubic  yards 
of  sand  below  Merwin's  Wharf. 

The  plan  for  the  expenditure  of  the  last  appropriation  contemplated 
completing  the  channel  60  feet  wide  and  4  feet  deep  to  the  Straw  Works, 
with  a  turning-basin  at  the  end,  and  repairingt  he  channel  at  the  en 
trance  of  the  harbor  where  it  had  partially  filled.  After  finishing  the 
upper  channel  it  was  found  that  the  filling  of  the  entrance  channel  was 
not  nearly  so  great  as  had  been  represented,  and  also  that  part  of  this 
had  been  removed  through  the  enterprise  of  citizens  of  Milford,  the  whole 
contemplated  work  being  thus  completed  before  the  available  funds 
were  exhausted.    At  the  earnest  solicitation  of  those  most  interested  in 
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the  works  of  improvement  there,  an  experimental  channel,  25  feet  wide 
and  8  feet  deep,  was  cut  through  the  bar  at  the  entrance,  lying  within 
and  on  the  west  side  of  the  4-foot  channel  already  made.  This  is  now  of 
jrreat  nso  to  steam-vessels  employed  in  the  fish-oil  works  at  that  place, 
and  it  is  claimed  that  the  increase  of  shipping  in  the  harbor,  particu- 
larly in  the  oyster  business,  for  which  those  waters  seem  very  well  adapted, 
will  soon  require  an  8-foot  channel  of  fully  100  feet  width.  Such  a 
channel  would  involve  the  removal  of  about  45,000  cubic  yards  more  of 
material,  principally  sand  and  gravel,  which,  at  ruling  prices,  would  cost, 
including  superintendence  and  incidental  expenses,  about  $11,000. 

The  condition  of  the  channel  above  Merwin's  Wharf  appears  to  give 
satisfaction,  and  no  further  work  is  required  there  at  present. 

The  total  amount  dredged  in  this  harbor  since  the  first  appropriation 
for  its  improvement  in  1874,  is  113,123  cubic  yards.  The  effect  of  im- 
provements since  that  time  has  been  the  protecting  of  the  east  shqre 
from  erosion,  the  construction  of  jetties  at  the  mouth  of  Indian  Eiver  and 
at  Bnms's  Point  to  direct  the  action  of  the  tidal  currents,  and  the  making 
of  a  4-foot  channel,  60  feet  wide,  from  the  village  wharves  to  Town  Wharf, 
75  feet  wide  to  Merwin's  Wharf,  and  100  feet  wide  from  the  last  to  deep 
water  in  Long  Island  Sound,  of  which  last  length  25  feet  in  width  has 
been  made  8  feet  deep  at  mean  low-water. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  for  breakwater 
and  harbor  of  refuge  at  Milford.  Conn.,  was  directed.  This  will  b^  made 
daring  the  coming  summer,  ana  maps  and  estimates  of  tost  prepared. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  Milford  Harbor,  viz : 

June  23,  1874 ^,000  00 

March  3,  1875 13,000  00 

June  18,  1878 10,000  00 

June  14,  1880 5,000  00 

Milford  is  in  the  New  Haven  collection  district,  of  which  New  Haven  is  the  port  of 
entry.  The  amonnt  of  revenue  collected  there  for  the  year  ending  June  30,  1881,  was 
I26L056.52. 

Tne  nearest  light-house  is  on  Stratford  Point,  4  miles  distant.  Fort  Hale,  New  Haven 
Harbor,  the  nearest  work  of  defense,  is  9  miles  distant. 

Money  statement 

Julyl,  1880,  amount  available ^ $5,177  33 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1, 1880 5,101  14 

July  1, 1881,  amount  available 76  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  11, 000  00 


AUtraet  of  proposaU  opened  Augtut  5,  1880, /or  the  improvement  of  Milford  Harbor,  Con- 
necticut 


Kame  and  address  of  bidder. 


Price  per  cubic    No.  of  yards  that 
yard.  can  be  removed. 


yilliam  Flannerv,  New  York,  N.  T.  $0  18 
McDennott  &  Dalv.Cohoes,  N.  Y . . . .  16 
John  M.  So  ward,  Albany,  N.  Y !        16J 


Is 


^ 


To  commence.  To  complete. 


|0  22  j      15,000  I        8.181  ,  No  date Jane30, 1881. 

22  1      15,000  9,544    do June30.1881. 

17         15,000         11,911    do June30,1881. 
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Abstract  of  contract  far  improvement  of  Milford  Harbor,  Connecticut,  in  force  dwimg  ike 
fiscal  year  ending  June  30,  1881. 


Name  and  address  of  contractor. 


Date  of  con- 
tract. 


John  M.  Seward,  Albany,  N.  Y. 


Sn^jcct  of 
contract. 


Price  per  cnbio  I 
yard.  ' 


Sept  13, 1880    Dredging . . .   $0  16^ 


Benurks. 


^  ,7  t  Completed  June  15, 
^  ^^  I      1881. 


EXTRACT  FROM  REPORT  OP  MR.   W.   A.  PECK,  JR.,   INSPECTOR. 

In  pnrsaance  ol  yonr  instmctions,  dated  March  21, 1881, 1  went  to  Milford  to  m- 
snme  charge  of  the  work  there.  The  dredge  did  not  arrive  until  the  20th  of  tht 
month,  having  been  delated  by  inclement  weather,  and  work  was  commenced  on  the 
31st  at  the  mouth  of  Indian  River.  After  removing  900  yards  from  that  locality  and 
making  a  channel  150  feet  long,  40  feet  wide,  and  8  to  9  feet  deep  at  mean  low- water, 
this  work  was  interrupted  and  dredging  begun  on  the  4-foot  channel  above  Town 
Wharf,  April  6.  This  latter  channel  was  completed  May  19, 1881,  by  the  removal  of 
16,068  cuDic  yards  of  mud.  when  work  was  resumed  below  the  mouth  of  Indian  Biver 
and  completed  June  15,  after  the  further  removal  of  8,589  cubic  yards  of  sand ;  so  that 
there  has  been  made  one  cut  from  Merwin^s  Wharf  to  the  8-foot  curve,  25  feet  wide, 
except  that  for  about  300  feet  in  the  vicinity  of  the  month  of  Indian  River,  the  width 
is  40  to  45  feet. 


Wharf,  4  feet  deep  and  60  feel  wide,  and  from  Town  Wharf  to  the  village  wharves,  4 
feet  deep  and  40  feet  wide,  with  a  turning-basin  at  the  end ;  also  on  the  west  side  of, 
but  within,  the  channel  below  Merwin's  Wharf,  a  cut  25  feet  wide  has  been  made  8 
feet  deep  at  mean  low-water. 

The  commerce  of  Milford  is  limited  to  the  coal  supply,  which  amoonta  to  7^000*  or 
8,000  tons  annually,  the  oyster  trade,  and  the  fish-oil  trade.  The  saving  on  the  item  of 
coal  alone,  caused  by  the  improvements,  principally  by  reason  of  reduction  of  freights 
and  by  obviating  the  expense  of  lighterage,  is  50  cents  per  ton  (i.  «.,  from  $3,500  to 
$4,000  per  year).  The  8-foot  channel  is  of  great  use  to  those  engaged  in  the  ush-oil 
business,  for  their  steamers  find  it  necessary  to  ^o  up  the  harbor  for  fresh,  water,  of^en 
when  a  delay  on  account  of  tides  would  be  a  serious  drawback ;  it  is  also  of  use  to  the 
oyster  interest  for  steam-dredges.  This  last  business  is  of  growing  importance,  two 
new  companies  having,  as  I  am  told,  decided  to  locate  here  since  the  improvements 
have  been  under  way.  It  will,  of  course,  make  the  needs  of  good  water  in  the  channel 
greater  from  year  to  year.  I  would  suggest  the  necessity  of  a  greater  width  to  the 
8-foot  channel. 

The  fiUing  in  of  the  channel  at  the  mouth  of  Indian  River  is  a  serious  obstruction 
at  times,  and  measures  to  prevent  it,  if  eflfectual,  would  be  of  great  benefit  to  those 
who  use  the  channel. 

Above  Town  Wharf  the  ice  gorge  of  last  winter  so  changed  the  conrse  of  the  water 
as  to  wash  the  mud  from  the  banks  and  deposit  it  in  the  ohannel.  The  amount  of  ma- 
terial that  had  to  be  removed  was  considerably  increased,  the  part  of  the  channel 
above  the  wharf  being  filled,  in  places,  as  much  as  1^  feet.  In  consequence  of  this,  two 
outs,  25  feet  wide,  were  made  up  the  channel  from  the  wharf,  to  repair  the  previouu 
work. 

Respectfully  submitted. 

W.  A.  Peck,  jr., 

Inspector, 

Col.  J.  W.  Barlow. 
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COMMERCIAL  STATISTICS. 


Approximate  atMunt  of  materials  received  in  and  shipped  from  Milford^  Harbor,  Ck)nnecticut, 
for  the  ten  years  ending  June  30,  1881. 


j  1871. 1  1872. 1  1873. 

1            1 

1874. 

1875. 

1876. 

1877. 

187a 

1879. 

1880. 

Beceiyed,  year  ending  June  30: 
Coal,  tons 

1 

6,000   6,000   6,000 

6.000 

6,000 
1,000 
1,070 

7,000 
1,000 
1.075 

8,000 
1,000 
1,165 

8,000 
1,000 
1,220 

8,000 
1,250 
1,525 

10,000 

Lumber,  1000  feet 

1,000   1,000   lOOOi  1.000 

1,500 

Shipped— year  ending  Jane  30: 
uysters  barrels     

930       930 

930 

930 

1,625 
3,000 

Jffunber  of  Tesaela  arriving  and 
departing: 

M|AATflA|*0 

28 
120 
30 

40 

SailtniT'TeAffelA '            

160 

Bargea - 

15 

15 

18 

20 

20 

30 

N amber  of  Teasels  harboring  in 
river: 
Steamers 

27 

SaiUnff.veflflek 

229 

- 

C  7. 
IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

By  act  of  CoDgress  approved  June  14,  1880,  $2,000  was  appropriated 
for  the  improvement  of  the  Housatonic  River.  Proposals  were  opened 
August  6,  1880,  after  the  customary  advertisement,  and  a  contract  was 
subsequently  entered  into  with  John  M.  Seward,  of  Albany,  K.  Y.,  for 
dredging  channels,  60  feet  wide  and  7  feet  deep  at  mean  low- water,  at 
Mill  Bar,  at  the  rate  of  16  cents,  and  at  the  "  Bend''  below  Stratford  at  the 
rate  of  20  cents  per  cubic  yard.  Before  work  was  begun,  which  was  not 
until  May  13,  1881,  the  winter  and  spring  freshets  had  modified  the 
condition  of  the  channel  so  that,  while  little  trouble  was  experienced  at 
Mill  Bar  the  condition  of  the  "Bend''  had  become  much  worse,  and  it 
was  found  the  whole  appropriation  could  be  most  advantageously 
expended  at  the  latter  place.  This  was  done,  resulting  in  making  the 
7-foot  channel  75  feet  wide  for  a  length  of  900  feet,  straightening  what 
had  b^n  a  very  crooked  and  narrow  channel,  and  making  it  lie  in  the 
course  of,  instead  of  across,  the  tidal  currents;  on  account  of  this  last 
fact  it  is  hoped  the  channel  will  be  tolerably  permanent.  Nine  thousand 
two  hundred  and  ninety  cubic  yards  of  sand  were  removed  from  this 
place  and  deposited  in  deep  water  in  Long  Island  Sound,  completing 
the  contract  June  16, 1881. 

The  further  sum  of  $2,000  was  appropriated  for  this  improvement  by 
act  of  Congress  approved  March  3, 1881.  It  is  contemplated  expending 
this  upon  shoals  formed  during  the  past  year,  principally  a  mile  below 
and  a  short  distance  above  Drew's  Rock.  Advertisement  was  made^  and 
proposals  for  doing  this  work  were  opened  June  15, 1881. 

Any  improvement  made  on  this  river,  short  of  the  complete  diking  of 
the  channel,  would  require  frequent  additional  work  to  remove  the  shoals 
which  every  freshet  is  liable  to  form.  For  the  removal  of  such,  and  for 
the  general  preservation  of  the  channel,  it  is  estimated  that  $5,000  could 
be  advantageously  expended  for  the  fiscal  year  ending  June  30, 1883. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  the  Housatonic  River^  viz : 

March  3,  1871 $15,000 

June  10,  1872 15,000 

March  3,  1873 10,000 

Jane  23,  1874 10,000 

% 
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March  3,  1875 ^,000 

June  18,  1878 5,000 

June  14, 1880 2,000 

March  3, 1881 2,000 

The  Housatonic  River  is  the  boundary  between  New  Haven  and  Fairfield  collection 
districts. 

There  is  a  light-house  on  Stratford  Point  at  the  mouth  of  the  river,  and  one  on 
Stratford  Shoal,  Long  Island  Sound. 

The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  13  miles  distant 

Money  statement 

July  1,  1880,  amount  available |2.122  68 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$4,122® 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  ontAtanding 
liabiUties  July  1,1880 2,07008 

July  1,  1881,  amount  available.., * 2,158  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  fti 


Abstract  of  proposals  opened  August  5, 1880,  for  the  improve^nent  of  Housatonic  Riter^  Con- 
necticut. 


I  Price  per  cubic  > 
I  yard.  I 


Name  and  address  of  bidder. 

i 

^1 

To  commence,  j  To  complete. 

"William  FlannAry,  Tfew  York,  N.  T 

$0  19 

$0  26 
25 
20 

Nodat4^ Jmie»,1881 

...do 1  Jiiiwao,l«l 

...do Jane30.18Q 

McDermott  &  Daiy,  Cohoes,  ^.  Y 

John  M.  Seward,  Albany,  N.  Y 

20 
16 

Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  Housatonic  ifiwr,  0»- 

nectiout. 


Name  and  address  of  bidder. 

c^ubi^ySJd.   Tocommence.    Tocomplet* 

John  McDermott,  Cohoes,  N.  Y 

$0  23 

Nodate Janed0,ise 

Abstract  of  contract  for  the  improvement  of  Housatonic  Btucr,  Connecticutj  in  force  dtriuf 
the  fiscal  year  ending  June  30,  1881. 


Price  per  cnbic 
yard. 


Name  and  address  of  contractor. 


j 

._ 

_ 

Date  of  con- 

Subject of 

\  *  • 

tract. 

contract. 

. 

sy 

: 

& 

;  H 

'  U 

1 

•^ 

(3* 

Remarks. 


John  M.  Seward,  Albany,  N.  Y. .  Sopt  13, 1880    Dredging  .. .     $0  16  '    $0  20  Coroile'4>d June  16.18P1 
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COMMERCIAL  STATISTICS. 

OusATONic  Water  Compaicy, 

Birmingham^  Cmn.,  July  25,  1881. 
Dear  Sir  :  I  inclose  you  herewith  returns  of  the  business  on  the  Housatonic  River 
for  the  ten  years,  and  aUo  for  the  current  year.    They  are  not  as  full  as  I  hoped  to 
have  made  them,  as  I  find  it  almost  impossible  to  get  returns  from  the  different 
wharves. 

Very  respectfully,  yours, 

E.  N.  Sheltox, 
President 
Maj.  J.  W.  Barlow. 


Approximate  amount  of  materiaU  received  by  water  at  Binninghamy  Conn,j  and  other  points 
on  the  Housatonic  River,  for  the  ten  years  ending  June  .30, 1880. 


Year  ending  June  30— 

Coal. 

Iron. 

BfJck. 

Lumber. 

Gen*!ral 

morcban- 

dlfi«. 

1871 

To1^s. 
13,000 
14, 000 
16,000 
14,000 
16,000 
18,500 
22,000 
20,000 
20,000 
20,165 

Tons. 
1,500 
1,800 
1,900 
1,200 
2,000 
1,500 
1,500 

•   1,600 
1,600 
1,400 

Number. 

Feet. 
2, 000, 000 
1, 600. 000 
1, 700,  000 
1,  600,  000 
1,650,000 
1, 125,  000 
1,  800. 000 
1, 900, 000 
1, 950. 000 
3, 085,  000 

Tons. 
2,500 
2,200 
2,800 
2,200 
2  500 

1872 

1873 

1874 

1875 

1876 

2,000 
3,000 
3.300 
3,500 
3,000 

1877 

1878 

1879 

1880 

1. 590, 000 

The  following  is  a  list  of  arrivals  and  departures  from  Derby,  including  Huntington 
Landing  or  Shelton,  from  July  1,  1880,  to  June  30,  1881 : 

100  vesseh*  with  coal,  21,921  tons,  valued  at $109,605 

33  vessels  with  brick,  2,067.000  tons,  valued  at 12,400 

16  vessels  with  lumber,  2,100,000  feet,  valued  at 52,  500 

39  vessels  with  miscellaneous  goods,  valued  at 60,000 

In  addition  to  the  above  a  small  steamboat  has  run  here  most  of  the  time  as  an  ex- 
cursion or  pleasure  boat,  and  also  in  towing  vessels. 

The  steamer  Monitor,  of  about  500  tons,  commenced  running  here  the  1st  of  July, 
making  three  round  trips  per  week,  and  is  carrying  a  large  amount  of  freight  both 
ways.  Previously  nearly  all  our  manufactured  goods  were  shipped  by  railroad.  If 
the  bar  at  the  mouth  of  the  river  were  improved  so  that  vessels  coming  to  Derby 
could  enter  at  any  time  of  the  tide,  there  would  be  a  large  increase  of  business  on  the 
river. 


C  8. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

By  act  of  Congress  approved  June  14,  1880,  $10,000  was  appropri- 
ated for  continuing  the  improvement  of  this  harbor.  With  this  sum  it 
was  proposed  to  widen  the  12-foot  channel  as  far  as  the  available  funds 
would  allow. 

In  accordance  with  this  project  proposals  for  dredging  were  invited, 
and  the  bids  received  opened  August  5, 1880.  H.  X.  &  A.  J.  Beardsley, 
of  Bridgeport,  Conn.,  the  lowest  bidders,  were  awarded  the  contract  at 
the  rate  of  20  cents  per  cubic  yard  for  material  removed  from  the  chan- 
nel between  Long  Island  Sound  and  the  inner  beacon,  and  10  cents  per 
cubic  ^vard  for  material  removed  from  the  channel  between  the  inner 
beacon  and  the  lower  bridge.    Work  under  this  contract  was  commenced 
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October  28, 1880 :  suspended  for  the  winter  November  30, 1880;  resomed 
June  6, 1881,  and  completed  June  30, 1881.  There  were  removed  21,990 
cubic  yards  of  material  from  the  east  side  of  the  channel  between  Long 
Island  Sound  and  the  inner  beacon,  and  48,713  cubic  yards  of  material 
from  the  west  side  of  the  channel  between  the  beacon  and  lower  bridge. 
From  the  sound  to  the  outer  beacon  the  channel  was  made  240  feet  wide 
and  12  feet  deep  at  mean  low- water,  except  for  a  distance  of  about  400 
feet  near  the  sound,  where  the  width  was  not  increased;  from  the  outer 
beacon  to  the  inner  beacon  the  width  was  made  about  300  feet  and  the 
depth  12  feet,  and  from  the  inner  beacon  to  the  steamboat  wharf  the 
width  was  made  300  feet  and  the  depth  12  feet,  except  for  a  distance  of 
about  500  feet  opposite  Cook's  Point,  where  it  was  made  about  250  feet 
wide. 

By  act  of  Congress  approved  March  3, 1881,  $10,000  was  appropriated 
for  continuing  the  improvement.  With  this  sum  it  is  proposed  to  widen 
and  deepen  the  channel  between  the  inner  beacon  and  the  lower  bridge, 
making  the  depth  12  feet  over  as  large  an  area  as  the  appropriation 
will  allow.  In  accordance  with  this  project,  proposals  for  dredging  were 
invited  and  the  bids  received  opened  June  15, 1881.  The  contract  was 
awarded  to  H.  N.  &  A.  J.  Beardsley,  of  Bridgeport,  at  the  rate  of  10 
cents  per  cubic  yard  for  all  material  "removed.  Work  under  this  con- 
tract may  not  be  commenced  before  the  spring  of  1882,  owing  to  engage- 
ments of  the  contractors  at  other  places. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1871,  and  contemplated  a  channel  of  navigable  width,  14  feet  deep  at 
mean  low- water,  from  Long  Island  Sound  to  the  lower  bridge,  where 
the  depth  was  from  4  to  6  feet  on  the  bars  and  7  to  14  feet  in  the  chan- 
nel, at  an  estimated  cost  for  dredging  of  $138,000.  In  connection  with 
the  dredging,  a  breakwater  from  the  east  shore  was  designed  at  an 
estimated  cost  of  from  $360,000  to  $566,000,  according  to  the  length 
adopted.  In  lieu  of  this  a  riprap  jetty,  1,380  feet  long,  was  built  in  1871 
and  1872  at  a  cost  of  about  $35,000.  In  1872  the  plan  for  dredging 
was  modified  so  as  to  make  the  depth  required,  9  feet  at  mean  low- water. 
In  1875,  a  channel  300  feet  wide  and  9  feet  deep  having  been  obtained, 
the  present  modification,  i.  a.,  to  make  the  channel  ll  feet  deep,  was 
adopted.  This  will  probably  be  accomplished  with  the  expenditure  of 
the  appropriation  of  March  3, 1881. 

It  is  claimed  by  the  citizens  of  Bridgeport  that,  by  reason  of  the 
improvements  that  have  thus  far  been  m^e,  the  harbor  is  now  largely 
used  as  a  harbor  of  refuge,  and  that  frequently  the  channel  is  so  filled 
with  vessels  at  anchor,  waiting  for  favorable  winds  or  fair  weather,  that 
it  is  with  diflaculty  that  a  passage  through  the  fleet  can  be  made  by  vessels 
bound  to  the  wharves.  Outside  of  the  channel  there  is  a  very  small 
area  that  is  available  for  anchorage,  and  that  only  for  small  or  light- 
draught  vessels.  A  remedy  for  this  would  be  to  widen  the  channel  from 
the  inner  beacon  to  the  steamboat  wharf.  To  make  it  400  feet  wide  and 
12  feet  deep  at  mean  low- water  will  require  the  removal  of  about  155,000 
cubic  yards  of  material ;  to  make  it  500  feet  wide  will  require  the 
removal  of  about  318,000  cubic  yards,  and  to  make  it  600  feet  wide  will 
require  the  removal  of  about  498,000  cubic  yards. 

To  remove  155,000  cable  yards,  at  12  cents  per  yard,  woald  cost $1j^.  600 

To  remove  318,000  cubic  yards,  at  12  cents  per  yard,  would  cost 3s?,  IGO 

To  remove  498,000  cubic  yards,  at  12  cents  per  yard,  would  cost 59, 760 

Should  the  plan  to  widen  this  part  of  the  channel,  in  accordance  with 
either  of  the  above  estimates,  be  approved,  the  sum  of  $10,000  could  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1883. ' 
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The  following  sums  Lave  been  appropriated  since  1860  : 

March  3, 1871 $20,000 

June  10,1872 40,000 

March  3, 1873 30,000 

June  23, 1874 20,000 

March  3, 1875 15,000 

August  14, 1876 10,000 

June  18,1878 10,000 

March  3. 1879 10,000 

June  14,1880 10,000 

March  3, 1881 10,000 

Total 175,000 

One  hundred  and  thirty  thousand  dollars  was  expended  for  excavating  and  remov- 
ing 726,093  cuhic  yards  of  material,  and  $35,000  for  13,447  tons  of  riprap  stone  for  the 
jetty. 

Bridgeport  is  in  the  Fairfield  collection  district,  and  is  the  port  of  entry.  The 
nearest  light-house  is  at  the  entrance  of  the  harhor,  and  the  nearest  work  of  defense 
is  Fort  Hale,  New  Haven  Harbor,  18  miles  east. 

The  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1881,  was 
$5,186. 

Money  statement 

July  1,1880,  amount  available $10,031  30 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$20,031  30 

Jaly  1, 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1880 9,947  19 

July  1,1881, amount  available 10,084  11 


Ahttracl  of  proposals  received  and  opened  August  5,  1880,  for  (he  improvement  of  Bridge^ 
port  Harhor f  Connecticut;  dredging. 


Name  and  address  of  bidder. 


Price  per  cu- 
bic yard. 


5a 


I* 


WUliam  Flannery,  New  Yot)l/S.  T 

John  M.  Seward,  Albany,  N.  Y 

McDermott  &  Daly.  Coboes,  N.  T 

H.  N.  tc  X.  J.  Beardsley,  Bridgeport,  Conn 


$0  18 
18* 
18 
20 


Bd 


Is 


$0  154 
12 
12 
10 


To  commence. 


No  date  given 
....do........ 

....do 

....do 


To  complete. 


June  30, 1881 
Jane  30, 1881 
June  30. 1881 
June  30, 1881 


Ahttraci  of  proposals  received  and  opened  June  15,  1881,  for  the  improvement  of  Bridge- 
port, Harbor,  Connecticut, 


Name  and  address  of  bidder. 


IL'S.ScA.J.  Beardsley,  Bridgeport,  Conn 

Frank  Pidgeon,  Jr.,  Philadelphia,  Pa 

C.  M.  Prart,  New  York,  N.Y 

John  McDermott,  Cohoes,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J , 


$0  10  March  1, 1882.  June  30, 1882 

'     March  1,1882'  June  80, 1882 

Nodategiven.;  June  80, 1882 

do JuneSO,  1882 

July  15, 1881.1  June  30, 1882 
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Abstract  of  contract  for  the  improvement  of  Bridgeport  Harbor.  CkmigecHcutf  in  force  dirrwij 
the  fiscal  year  ending  June  30,  1881. 


Name  and  address  of  contractor. 


Date  of  con- 
tract. 


Subject   of 
contract. 


H.  N.  &,  A.  J.  Beardsley,  Bridge-  \  Sept.  27, 1880    Dredging  . . . 
port  Conn.  1  | 


Price   per  cu- 
bic yard. 


Remarks. 


St     ' 

$0  20     Completed   June  30 
1881. 


COMMERCIAL  STATLSTICS. 


Approximate  amounts  of  material  received  and  shipped  by  the  Bridgeport  Steamboat  Com- 
pany between  Bridgeport,  Conn,y  and  New  York,  for  ten  years,  ending  Dfoember,  ineO. 
From  January  I,  1871,  to  December  31,  1880. 


Years. 


1871 i 

1872 

1873 1 

1874 

1875 

1876 

1877 ' 

1878 1 

1879 1 

1880 1 


|2i.^ 

i§  : 

M 

1 

P4     - 

fl       i 

ibber. 

o 

5        ' 

i 

^^u.  1 

S^     1 

r 

P?          1 

S     ' 

6 

Tons.*    I 

Ton*.*    ' 

Tont* 

Pounds. 

Tons.* 

Tom.* 

80,  362  1 

3,000  1 

15,500 

5, 178, 900  1 

2,500 

12.500 

75,  673 

2,500 

18,650 

5, 460,  800 

2,550 

10.900 

85, 178  ' 

2,900  t 

16,250 

5,  920, 160 

3,080  1 

11.200 

72,  322  ' 

3,850 

18,200 

5,  740,  760  1 

2,080  j 

9,850 

62, 170  , 

2,390  1 

16,800 

4,617,960  1 

2,460  , 

io.jeo 

62,  057  1 

8,500  ' 

15,800 

5, 104, 170 

2,900  i 

9.700 

64,917 

3.150 

19,600 

5,  C43. 100  , 

2,180 

11.200 

64,390  1 

2,990  1 

17, 180  1 

5,550,290  i 

2,090 

9,  WO 

66,100 

4,  950  ' 

19,400  ' 

5,  353,  550 

1,800 

10,300 

62,  539  1 

5,  080  1 

18,900 

8,  860,  910  . 

2,090 

12,400 

•Of  2. 000  pounds. 

Approximate  amount  of  materials  received  and  shipped  at  the  wharves  of  the  Housatonic  Bail 
road  Company,  Bridgeport,  Conn.,  during  the  eight  years  ending  June  30,  1880. 


Years. 

j     Coal. 

1 
1 

Iron. 

Bags  and 
paper 
waste. 

Pounds. 

Lumber. 

Grain. 

Marble. 

1871 

1 

1     Tons. 

Pounds. 

Feet 

BusheU. 

Ton*. 

1872 1 - 

1873 

13,626 

12,690 

3,812.000 
8, 284, 000 
7, 998, 000 
9,  284,  000 
5, 058,  000 
5, 176.  000 
11. 244.  000 
11,180,000 

236,500 
53.655 
718, 670 
336,705 
234,635 
813. 310 
570,909 
83,480 

1.600 

{,m 

1874 

1,758 

1875 

14,316 

114, 100 

12,21* 

1876 

15,143 

11, 2W 

1877 

19,267 

6.130 

1878 

j      12,419 

20,126 

1       13,645 

7.188 

1879 

i,  452, 300 

8,011 

1880 

t,9lA 



Totals 

j    121,232 

62, 036,  000 

1,566,400 

2, 547, 86i 

1,000 

51,  or? 

In  addition  to  the  above,  there  is  another  daily  line  of  steamers  to  New  York.  No 
account  of  the  business  of  their  line  has  been  received,  nor  of  that  done  by  local  or 
transient  vessels. 

I  am  indebted  to  J.  S.  Harrover,  collector  of  port-  at  Bridgeport,  for  the  following 
statistics  for  the  fiscal  j  ear  ending  June  30,  1881 . 
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Collections : 

Duties  on  imports |1>^1  38 

Tonnage  dues 320  40 

Hospital  tax 1,619  82 

Miscellaneous  receipts 1,654  40 

Total 5,186  00 

Nomber  of  foreign  vessels  arrived  from  foreign  ports 22 

Komber  of  foreign  vessels  cleared  for  foreign  ports 20 

Namber  of  American  vessels  arrived  from  ibreign  ports 5 

Nnmber  of  American  vessels  cleared  for  foreign  ports 0 

Komber  of  vessels  of  all  classes  entered  and  cleared  during  the  year* 7, 697 

Total  tonnage 2,120,327 

Estimated  value  of  cargoes  received $35,500,000 

Estima  ted  v al ue  of  cargoes  sh i pped $36, 000, 000 

Number  of  vessels  of  all  classes  entering  the  harbor  of  refuge  during  the 
year 500 


Cg. 

.  IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

By  act  of  Congress  approved  Jnne  14. 1880,  $2,500  was  appropriated 
for  contiDQiog  the  improvement  of  this  narbor.  Proposals  were  invited 
by  advertisement  and  were  opened  August  5, 1880,  for  dredging  in  the 
barbor  from  the  end  of  the  breakwater  to  the  village. 

A  contract  was  made  with  John  M.  Seward,  of  Albany,  N.  Y.,  the 
lowest  bidder,  who  attempted  a  beginning  in  October,  but  on  account  of 
drought  and  consequent  difficulty  in  obtaining  fresh  water  was  obUged 
to  stop  before  making  any  progress.  Work  was  resumed  actively  March 
21,  and  completed  April  29, 1881,  w  ith  the  removal  of  11,294  cubic  yards. 
The  channel  was  made  50  feet  wide  and  4  feet  deep  at  mean  low-water 
from  the  outer  end  of  the  breakwater  to  within  400  feet  of  the  wharves. 

The  sum  of  $2,500  was  appropriated  for  the  furtherance  of  this  work, 
by  act  of  Congress  approved  March  3, 1881,  which  is  to  be  expended  in 
widening  the  4-foot  channel  outside  the  breakwater  to  100  feet  or  as  near 
that  width  as  may  be.  Advertisements  were  issued  and  proposals  for 
doing  the  work  were  opened  June  15, 1881.  The  only  bid  received  was 
from  John  McDermott,  of  Cohoes,  N.  Y.,  with  whom  a  contract  will  be 
entered  into. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  this  harbor,  since  1838,  viz : 

March  3,  1875 $5,000 

August  14,  1876 5,000 

Jon©  14,  1880 2,500 

Mirch3,  1881 2,500 

Under  the  first  two  of  these  appropriations  the  breakwater  built  in 
1832  was  repaired  and  covered  with  a  coping  of  heavy  stone  5  a  fence 
was  built  to  arrest  the  motion  of  sand  above  high-water  mark ;  the  dike 
built  in  1838  was  repaired,  and  a  channel,  60  feet  wide  and  4  feet  deep 
at  mean  low-water,  was  dredged  from  Long  Island  Sound  to  the  end  of 
the  breakwater.  The  expenditure  of  the  appropriation  of  1880  and  the 
proposed  work  for  1881  are  described  in  detail  above. 

The  eifect  of  the  work  already  done  in  Southport  Harbor  has  been 
greatly  to  the  advantage  of  its  navigation  interests,  and  it  is  believed 
that  with  $3,000  more  the  impBovement  of  the  harbor  can  be  completed 

*  Estimated. 
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as  far  as  the  needs  of  its  commerce  or  the  wishes  of  the  people  seem  to 
require.  It  is  therefore  recommended  that  this  sum  be  asked  for,  for 
the  ensuing  year. 

Southport  is  in  the  Fairfield  coUection  district,  of  which  Bridgeport  is  the  port  of 
entry.  The  amount  of  revenue  collected  there  for  the  fiscal  year  ending  June  30,  ld8l, 
was  $5,186. 

The  nearest  li^ht-house  is  on  Penfield  Reef,  3^  miles  from  the  harbor.  Fort  Hak, 
New  Haven  Harbor,  the  nearest  work  of  defense,  is  24  miles  distant. 

1  am  indebted  to  Mr.  John  H.  Perry,  of  Southport,  Conn.,  for  the  fol- 
lowing statistics  of  the  commerce  of  the  harbor  during  the  past  year. 
No  records  of  the  commerce  of  previous  years  have  been  kept,  aiid  I 
have  been  unable  to  obtain  estimates  of  any  value  for  comparison. 

Received: 

Tons  of  coal 3,500 

Feet  of  lumber 400,000 

Bushels  of  grain 1 300,000 

Tons  of  general  merchandise 5, 000 

Shipped : 

Tons  of  general  merchandise 9,000 

Sailing-vessels,  arriving  and  departing...! .    WO 

Barges  in  tow,  arriving  and  departing 100 

Money  statement. 

July  1,  1880,  amount  available ^,521  60 

Amount  appropriated  by  act  approved  March  3. 1881 2, 500  00 

$5,02160 

Julv  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 i 2,510  18 

July  1,  1881,  amount  available * 2,51143 

Amount  (estimated)  required  for  completion  of  existing  project 3,00000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    3, 000  00 


Abstract  of  proposals  opened  August  5, 1880,  for  the  improvement  of  Southport  HarhoTj  Coi- 

neoticut 


Name  and  address  of  bidder. 


It 

t 


To  commence. 


To  complete. 


-I. 


William  Flannery,  New  York  — 
McDermott  &  Daly,  Cohoes,  N.  T 
John  M.  Seward,  Albany,  N.  Y. ... 


$0  22 
28 
19 


No  date 
...do... 
....do,. 


June  30. 1881 
Jane  30, 1881 
June  30, 1881 


7,ffro 

11,  JM 


Abstract  of  proposals  opened  June  15, 1881,  for  the  improvement  of  Southport  Harbor^  Cw 

necticut. 

Name  and  address  of  bidder. 

• 

k 

Tooommenoe. 

TocoBpktc. 

John  McDermott,  Cohoes,  N.  Y 

$0  33 

No  date 

J«ie30.ia« 
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AUtraci  of  otmtraot  for  the  improvement  of  Southport  Harl>or.  ConneoHout,  in  force  during 
tkefiaoal  year  ending  June  30, 1881. 


Name  and  address  of  contractor.          ^^*towt.*^°' 

1 

Sabject    of 
contract 

it 

1 

Bemarks. 

■ 

John M. Seward. Albany. N.T 8eptl,1880. 

Dredging... 

$0  19 

Completed  April  29, 

C  10. 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

By  the  terms  of  an  act  of  Congress,  approved  June  14, 1880.  appro- 
priating $5,000  for  the  improvement  of  Xorwalk  Harbor,  as  much  of  the 
appropriation  as  should  be  necessary  was  to  be  expended  in  making 
the  channel  6  feet  deep  at  low- water  between  the  steamboat  landing 
and  Long  Island  Sound.  As  this  depth  at  mean  low- water  had  already 
been  obtoined  for  a  channel  100  feet  wide,  the  obvious  interpretation 
seemed  to  be  6  feet  deep  at  extreme  low- water,  which  would  be  about  8 
feet  at  mean  low-water,  and  a  project  modified  in  this  manner  was  sub- 
mitted and  approved. 

Proposals  were  advertised  for,  and  opened  August  5, 1880,  and  a  con- 
tract entered  into  with  Messrs.  H.  N.  &  A.  J.  Beardsley,  of  Bridgeport, 
Conn.,  who  began  the  work  September  21,  and  completed  it  October  21, 
1880,  removing  38,083  cubic  yards  of  mud  from  the  east  side  of  the 
channel  at  and  below  the  upper  turn  of  the  cross-over  below  the  wharves 
at  South  Norwalk.  The  channel  was  thus  made  about  100  feet  wide 
and  8  feet  deep  at  mean  low-water  over  a  total  length  of  2,200  feet. 
The  material  dredged  was  carried  out  and  dumped  in  deep  water  in 
Long  Island  Sound  to  the  southeast  of  Goose  Island. 

By  act  of  Congress  approved  March  3, 1881,  the  further  sum  of  $5,000 
was  appropriated  for  this  improvement.  This  it  is  proposed  to  expend  in 
widening  the  lower  turn  of  the  cross-over  below  the  South  Norwalk 
wharves,  and  in  removing  certain  shoals  that  have  formed  in  the  river 
during  winter  and  spring  by  the  action  of  ice,  or  in  doing  so  much  of 
this  work  as  the  funds  will  admit  of.  The  principal  places  where  shoal- 
ing has  occurred  are  at  Squirrel  Flats,  about  900  feet  above  the  railroad 
bridge,  and  at  and  just  above  Ferry's  Point.  The  material  of  which 
these  shoals  are  formed  is  mainly  mud,  whereas  that  brought  down  by 
the  river  is  generally  gravel  and  sand.  It  seems  very  probable  that  this 
mud  is  pres^  into  the  channel  by  the  weight  of  ice  in  winter  on  the 
surrounding  flats,  which  are  bare  at  low- water.  After  duly  advertising, 
proposals  for  doing  this  work  were  opened  June  15, 1881,  and  a  con- 
tract will  be  made  with  Mr.  Frank  Pidgeon,  jr.,  of  Philadelphia,  Pa.,  he 
being  t'le  lowest  bidder. 

According  to  the  estimate  submitted  with  the  last  annual  report,  the 
farfter  amount  required  to  complete  this  channel  would  be  $16,000.  It 
is  probable  that  future  modifications  of  this  estimate  will  be  found  to  be 
necessary,  principally  owing  to  the  changes  produced  by  freshets  and 
to  the  increased  depth  given  to  the  channel  below  the  railroad  bridge. 
39  E 


610      repX)rt  of  the  chief  of  engineers,  u.  s.  army. 
The  following  sums  have  been  appropriated  for  improving  this  harbor: 

June  10^1872 ) $10,000 

March  3,  1873  ., 10,000 

June  23, 1874 10,000 

March  3,  1875 7,000 

June  18, 1878 6,000 

March  3,  1879 10,000 

June  14, 1880 :..^ 5,000 

March  3,  1881 5,000 

Total 63,000 

NoTwalk  is  in  the  Fairfield  collection  district.  Bridgeport  is  the  nearest  port  of 
entry,  where  the  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 
1881,  was  |5jl86. 

Norwalk  light,  on  Sheffield  Island,  is  opposite  the  mouth  of  the  river. 

The  nearest  works  of  defense  are  the  fortifications  at  Throg's  Neck,  29  miles  distant 

Money  statement 

July  1,  1880,  amount  available $5,043  62 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,043© 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,019  09 

July  1,  1881,  amount  available ^ 5,024  53 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 


Absiract  of  proposals  opened  August  5,  1880,  for  the  improvement  of  Korwalk  Harbor, 

Connecticut, 


Name' and  address  of  bidder. 


Price  per  cubic 
yard. 


'I 


To  commence. 


1^ 


Tooompfete. 


H.  N.  &  A.  J.  Beardsley,  Brideeport,  Conn $0  12 

JohnM  Seward,  Albany,  N.  Y I  13 

William  Flannery,  New  York,  N.  Y 16 

McDermott  &  Daly,  Cohoes,  N.  Y 17 


$0  14 
14 
17 
17 


No  date 
...do.. 
...do.. 
...do.. 


June  30,183 
Jane  30, 1881 
Jnne  30,  IM 
June  30.1881 


Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  XoruxUk  Harhory  Om- 

necticut. 


Name  and  address  of  bidder. 


jPrice  per  onbic^ 
yard. 


John  McDermott,  Cohoes,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J 

H.  N.  &,  A.  J.  Bearasley,  Bridgeport,  Conn 
Frank  Pidgeon,  jr.,  PhUadelpMa,  Pa 


$0  17 
18 
16i 
15 


To  commence. 


$0  17 
18 

m 

17 


Tocompl^(^ 


No  date 

....do 

....do 

Mar.  1,  1682. 


Jane  30, 1882 
Jane  30,1^ 
June30.188J 
Jane  30,186 


APPENDIX   C. 


611 


Ab9tract  (^f  contract  for  the  improvement  of  Norwalk  Harhorj  Connecticut,  in  force  during 
the  fiscal  year  ending  June  30,  1681. 


Price  per  cubic 
yard. 

Subject  of 
contract. 

Date  of  con- 
tract. 

Name  and  address  of  contractor. 

Below  draw- 
bridge. 

Bemarks. 

H.  N.  A  A.  J.  Beardsley.  Bridge- 
port, Conn. 

$0  12 

$0  14 

Dredging.;.  Sept. 27, 1880. 

1 

Contract  completed 
Oct.  21, 1880. 

COMMERCIAL  STATISTICS. 


Approximate  amount  of  material  received  and  ehipped  hy  way  of  Norwalk  River,  for  the  ten 

years  ending  June  'SO,  1880. 


Tear  ending  June  80— 


1871 


1872 


1878 


1874    I    1875 


Beeeir<>d: 

Cool tons.. 

Iron do.. 

Lumber 1,000  feet.. 

General     merchandise, 
tons. 
Shipped: 

Lumber 1,000  feet.. 

General     merchandise, 
tons. 
Teasels  arriving  and  depart- 

Steamers 

Sailing-vessels 

Barges 


73,900  74,000 

3.000  8.000 

8, 010  0,  000 

26,805  80,785 


I 

50 

3,000 


1876 


489, 
280 
310 


60 
8,025 


490 
280 
320 


75,000i  75,500  76,000 

3.  500     3,  200  3.  400 

9,000     9,500  10,000< 

31,350   34,160  32,317 


75  75 

2, 725     2, 490     2, 870 


495  500  500, 
285  200  300 
330         840         350 


77,000 

3,600 

10,000 

36,305 


1877   I  1878 


I 

78,000  76.000 

3, 400     3, 500 

/11,000   12,000 

41,700  38,760 


1879 


1880 


76,000  78.000 

3, 450  3, 600 

12,000  10,000 

36.860  39,100 


90 
3,070 


500. 
300 
350, 


100,        100         125 
2,860]    2,965     2,565 


610 
800 
850 


510 
310 
860, 


520 


140 
3,095 


540 
340 
375 


C  II. 

IMPROVEMENT, OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

The  contract  for  dredging  which  was  in  progress  at  the  time  of  writ- 
ing the  last  annual  report  was  completed  July  17,  1880,  by  the  removal 
of  8,000  cubic  yards  of  gravel  and  sand,  making  a  channel  through  the 
entrance  to  the  harbor  100  feet  wide  and  8  feet  deep  at  mean  low- 
water. 

The  appropriation  of  83,000,  made  by  act  of  Congress  approved  June 
14, 1880,  was  to  be  expended  in  raising  and  strengthening  the  east 
breakwater  at  its  shore  end,  and  in  lengthening  the  west  breakwater  as 
far  towards  deep  water  as  the  means  would  admit  of. 

Under  this  plan  proposals  duly  advertised  for  were  opened  August 

5. 1880,  and  subsequently  a  contract  was  entered  into  with  James  Scully, 
of  Groton,  Conn.  The  contractor  was  delayed  by  causes  not  altogether 
within  his  own  control,  and  the  first  load  of  stone  was  not  delivered 
until  June  15,  1881.  At  the  close  of  the  fiscal  year  1,400  tons  of  gran- 
ite had  been  placed  in  the  breakwaters,  and  under  an  extension  of  the 
contract  to  July  10, 1881,  100  tons  more  were  delivered  July  1,  com- 
pleting the  contract  on  that  date. 

The  appropriation  of  $4,000,  made  by  act  of  Congress  approved  March 

3. 1881,  is  to  be  expended  in  extending  the  jetties,  with  a  view  to  pro- 
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tecting  and  deepening  the  channel  on  the  outer  side  of  the  bar.  Pro- 
posals were  invited  by  the  usual  advertisement,  and  were  opened  Jnne 
15, 1881.  All  of  the  bids  offered  seemed  higher  than  was  reasonable, 
and  all  were  rejected.    The  work  will  be  readvertised  July  1, 1881. 

The  effect  of  the  work  done  at  Port  Jefferson  has  been  to  give  a  depth 
to  the  entrance  of  the  harbor  of  8  feet  at  mean  low- water,  where  for- 
merly it  had  not  been  over  3  feet  at  the  same  stage  of  tide.  Those  in- 
terested in  navigation  at  that  place  are  naturally  much  pleased  with 
the  result,  but  would  prefer  to  have  the  money  which  is  being  spent  on 
the  jetties  used  for  dredging.  These  jetties,  however,  have  done  much 
towards  scouring  out  the  channel  and  ever^'tliing  towards  preserving  its 
permanency ;  without  them  any  dredged  channel  would  probably  not 
have  lasted  a  year. 

To  carry  out  the  jetties  to  the  9-foot  curve,  according  to  estimates 
submitted  in  the  annual  report .  for  1877,  would  require  $8,000  more. 
Though  the  prices  have  been  ruling  uniformly  higher  than  could  have 
been  expected  at  that  time,  yet  it  is  probable  that  the  sum  of  $8,000 
will  be  sufficient  to  complete  the  east  jetty,  and  it  is  possible  that  fur- 
ther wori£  on  the  west  jetty  may  prove  unnecessary.  It  is  preferred  to 
make  no  modification  in  the  estimated  amount  of  money  required  until 
the  effect  of  the  completed  east  jetty  can  be  seen ;  but  the  appropria- 
tion of  this  sum  in  one  amount  cannot  be  too  strongly  urged.  The  ac- 
tion of  the  waves  at  this  point  in  Long  Island  Sound  is  very  violent, 
and  constantly  ^ends  to  form  a  bar  across  the  outer  end  of  the  entrance 
channel,  so  that  the  longer  the  completion  of  the  jetty  is  delayed,  the 
greater  is  the  probabihty  of  uew  obstructious  forming.  On  this  ac- 
count, as  well  as  on  account  of  economy  in  prices,  it  is  recommended 
that  $8,000  be  asked  for,  for  the  fiscal  year  ending  June  30,  1SS3. 

The  following  several  amounts  have  been  appropriated  by  Congress 
for  this  work,  viz : 


Date. 


Amonnt. 


Semarks. 


March  3, 1871 1  $15,000  Applied  to  east  jetty. 

June  10,  1872 1  16,000              Do.           Do. 

March  3,  1875 '  15,000  Applied  to  east  anU  went  jetties. 

Angu8tl4,  1876 1  6,000  Applied  to  east  jett?  and  dredfliix- 

June  18,  1878 8,000  i  Applied  to  both  jetties. 

March3,  1879 6,000  Applied  to  dred|rinjt. 

June  14,  1880 3,000  I  Applied  to  both  jetUes. 

March3,  1881 4,000' 


Port  Jefferson  is  a  port  of  delivery  in  the  New  York  collection  district. 

The  nearest  lieht-house  is  on  Old  Field  Point,  immediately  west  of  the  harbor 
-entrance.  Fort  Hale,  New  Haven  Harbor,  23  miles  distant,  is  the  nearest  work  of 
defense. 

Money  statement 

July  1,1880,  amount  available $4,605  G7 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

$8,605  67 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1....     1,780  93 

July  1,  1881,  outstanding  liabilities 2,535  00 

1315  93 

July  1, 1881,  amount  available 4,209  74 

Amonnt  (estimated)  required  for  completion  of  existing  project 8,00000 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.    8,  OOO  00 
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JMnui  of  propo$al$  opened  Auput  5,  1880,  fw  ike  imfrwemmt  •/  Peri  Jtff^eon  JJarftor, 

New  York. 


Name  and  •ddiess  of  bidder. 


Price  per 
gross  ton. 


Tooommenoe. 


To  complete. 


Jimes  Sonlly,  Groton,  Conn 

/okn  fisftttie,  Leete's  islMid,  Conn. . 


$1  69 
a  60 


No  date. 
...do..., 


June  30, 1881. 
Jnne30,1881. 


Ahetnet  of  propoaah  opened  June  15,  1881,  for  the  improvement  of  Port  Jefferson  Harbor, 

New  York, 


Name  and  address  of  bidder. 

Price  per 
ton. 

To  commence. 

To  complete. 

John  Beattie,  Leete's  Island.  Conn 

$2  50 
248 

No  date 

...do 

Jane  30, 1882. 

Cbaonoev  D.  Allen.  Westfleld.  Conn 

Jane  30  1882. 

Ahiiraet  of  contract  for  improvement  of  Port  Jeffer$on  Harbor,  New  York,  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


Name  and  address  of  contractor. 

• 

Date  of  con-     Subject   of  con- 
tract                   tract 

Price 
per  ton. 

Bemarks. 

James  Scully,  Groton,  Conn 

Ang.80,1880    Riprap  granite.... 

1 

$ie9 

Extended  to  July  10, 
1881.  and  completed 
July  1, 1881. 

COMMERCIAL  STATISTICS. 


Approximate  amount  of  material  received  in  and  shipped  from  Port  Jefferson  Harbor,  Long 
Island,  New  York,  for  the  ten  years  ending  June  30,  1881. 


Year  ending  June  80— 


187L 


1872. 

1873. 

2.000 

400 

8,280 

2,000 

450 

3,130 

1,800 
225 

1,500 
245 

1,000 

1.200 

20 

900 

3 

800 

900 

2 

1874.   I  1875.      1876. 

I 


1877. 


1878. 


1879. 


1880. 


Beoeired: 

Coal tons.'  2,000 

Lamber 1.000  feet  ;      400 

General  merchandise,  '  8,210 
tons.  I 

Shipped:  ' 

wood cords  •  1,500 

General  merchandise,  j      115 
tons.  ' 

Tomiafte  of  vessels  bnilt — I  1,500 

Teisels  arriving  and  depart- 
ing: I 

Steamers 20 

Sailing-vessels 900 

Barges 3 


2.500  ;  2,500  I  4,000     4,300  14,100 


450  '   500 
3, 825  3, 530 


1,500 
230 


1,«00 
290 


500    520  I   560 
8,890  '  8,270  2,775 


1,600  1,800  2,000 
325  I   228 


1,700  1, 800  I  1. 400  I  1, 600 


320 
950  ; 

6  I 


360  I   860    400 
950  '   950  '   970 

4  1    2  I    0 


2,000 

600 

4,400 


2.000 
877 


230 
1,800 

430 

990  ;  1,000 
6     2 


4,000 


450 


4,600 

450 

5,220 


2,205 
500 

1,600 


410 
1,000 

1 


C  12. 

8ubvey  with  a  view  to  opening  channel  between  lloyivs  har- 
bor and  cold  spring  bay,  new  york. 

Engineer  Office,  United  States  Army, 

New  London^  Conn.y  December  24, 1880. 
General  :  I  have  the  honor  to  submit  the  following  report  of  survey 
for  opening  channel  between  Lloyd's  Harbor  and  Cold  Spring  Bay,  ISew 
York,  authorized  by  section  second  of  the  river  and  harbor  act  approved 
Jane  14, 1880. 
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This  work  was  assigned  to  my  charge  Jane  17, 1880,  and  as  soon  a» 
practicable  after  learning  something  of  the  nature  of  the  desired  im- 
provement, I  organized  a  field  party  consisting  of  Mr.  William  W.  Starr, 
jr.,  assistant  engineer,  Oeorge  £L  McEwen,  and  Oscar  Darling,  civil  en- 
gineers, with  necessary  boatmen,  to  make  an  instrumental  examinfttion 
of  the  locality. 

The  object  of  the  examination  was  to  ascertain  the  amount  of  materia) 
necessary  to  be  removed  to  create  a  navigable  channel  between  the  two 
harbors;  the  rise  and  fall  of  the  tide  in  each,  with  a  view  to  determining 
the  probability  of  a  tidal  current  being  produced  through  the  new  chan- 
nel. The  work  was  in  progress  from  the  6th  of  September  until  the 
10th,  tidal  observations  being  afterwards  continued  during  one-half  a 
lunation.  Owing  to  bad  weather  the  soundings  were  not  carried  over  as 
large  an  area  as  was  intended,  but  sufficient  wqrk  was  accomplished 
upon  which  to  base  satisfactory  estimates  of  cost. 

A  map  showing  the  area  examined  and  a  copy  of  Coast  Survey  chart 
of  the  two  harbors  and  adjoining  county  are  sent  herewith. 

A  statement  of  Mr.  Oscar  Darling,  civil  engineer,  a  resident  of  Hnnt- 
ington,  and  who  assisted  in  the  survey,  accompanies  this  report*  Mr. 
Darling's  statement  is  given  in  full,  as  it  is  believed  to  embody  the 
views  of  the  citizens  of  Huntington  and  other  towns  wjio  are  interested 
in  the  accomplishment  of  the  improvement. 

The  object  of  the  proposed  channel  is  to  afford  communication  be- 
tween New  York  City  and  the  villages  of  Huntington,  Centreport  and 
Northport,  by  a  route  more  direct,  saving  2  miles  in  distance  and 
avoiding  the  exposed  headland  and  shoals  now  encountered  in  rounding 
liloyd's  Point. 

It  is  also  claimed  that  the  use  of  Lloyd's  Harbor  for  refuge  would  be 
increased.  It  is  not  probable,  however,  that  this  would  occur  to  any 
great  extent,  as  that  harbor  is  now  easily  accessible  from  the  eastward, 
and  Oyster  Bay  affords  safe  anchorage  for  vessels  seeking  shelter  from 
the  westward. 

Lloyd's  Harbor  is  a  shallow  estuary  extending  from  Huntington  Bay 
westward  a  distance  of  about  3  miles,  reaching  to  within  a  few  rods  of 
Oyster  Bay,  and  nearly  severing  the  promontory  of  Lloyd's  Neck  from 
the  main  land  of  Long  Island. 

The  waters  of  the  two  bays  were  originally  connected,  and  Lloyd's 
Neck  was  an  island. 

The  action  of  the  waves  and  tides  has  caused  the  opening  into  Oyster 
Bay  to  become  closed,  by  a  firm  sand  beach,  along  which  a  highway  has 
been  constructed  leading  over  to  the  farming  lands  on  Lloyd's  Neck. 

The  shore  on  the  Cold  Spring  side  of  the  beach  is  bold  and  the  water 
deep,  the  tide  ebbing  and  flowing  in  a  current  parallel  to  it.  On  the 
opposite  side  is  the  extreme  liead  of  Lloyd's  Harbor,  bare  at  low-wirter 
for  a  long  distance  from  the  beach  and  having  an  average  depth  of  but 
4  feet  at  low- water  for  a  distance  of  about  3  miles. 

The  improvement  contemplated  must  consist  in  dredging  a  channel 
through  the  sand  beach,  and  also  through  Lloyd's  Harbor,  a  greater  or 
less  distance,  depending  upon  the  depth  of  channel  sought. 

To  make  the  channel  permanent,  t.  a.,  to  prevent  a  renewal  of  the 
sand  beach  from  the  same  causes  which  originated  it,  one  or,  perhaps, 
two  jetties  will  be  necessary  at  the  opening  on  the  Cold  Spring  shore. 

A  drawbridge,  where  the  highway  will  cross  the  chann^,  wSl  also  be 
required. 

*Omitted.    Printed  in  Honse  Ex.  Doc.  No.  31,  Forty-sixth  Congress,  third  session. 
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The  tidal  observations  indicate  but  a  slight  difference  either  in  the 
rise  and  fall  at  the  two  harbors,  or  in  the  time  of  their  periods.  There- 
fore bnt  little  tidal  current  can  be  expected  to  aid  in  keeping  the  chan- 
nel clear.  Except  the  tendency  to  close  the  channel  at  the  cutting 
through  the  beach  by  the  action  of  the  tides  and  waves  in  Gold  Spring 
Bay,  tiiere  seems  to  be  no  cause  to  apprehend  a  serious  shoaling  of  the 
chajlnel  when  once  completed. 

I  have  been  unable  to  obtain  positive  information  as  to  the  width  and 
depth  of  channel  needed;  but,  assuming  that  sailing-vessels  of  draught 
as  great  as  10  feet  will  oe  likely  to  use  it,  and  that  a  line  of  steamers 
between  "Sew  York  and  Huntington  is  contemplated,  the  depth  should 
be  made  10  feet  at  low- water,  and  the  width,  not  less  than  200  feet,  ex- 
cept at  the  crossing  of  the  highway,  where  a  draw-bridge  should  be  con- 
structed leaving  a  clear  passage-way  between  the  abutments  of  75  feet. 
Following  are  estimates  of  the  cost  of  improvement  for  a  channel  200 
feet  wide  and  10  feet  deep  at  mean  low-water : 

DREDGING. 

Amoant  of  material  Decessary  to  be  retDored,  following  the  line  of  the 

natural  channel^  1,049,700  cubic  yards,  at  20  cents |209, 940  00 

(AloDg  the  most  direct  line  the  amount  would  be  86,500  cubic  yards  less.) 

DRAW-BRIDGE. 

Iron  bridge  to  turn  on  one  of  the  abutments  with  a  clear  opening  of  75 
feet 4,000  00 

ABUTMENTS  AND  WING-WALLS. 

1,806  cubic  yards  of  dimension  stone,  at  |12  per  yard 21,672  00 

On©  jetty  on  north  side  of  opening  into  Cold  Spring  Bay,  3,200  tons  of  rip- 
rap, at  $1.25 4,000  00 

Contingencies,  20  per  cent 47,922  40 

287,534  40 

Should  the  width  of  the  channel  be  reduced  to  100  feet,  and  wood 
snbstitnted  for  iron  in  the  constmction  of  the  bridge,  the  estimate  could 
be  reduced  about  one-third. 

I  am  indebted  to  the  Hon.  James  W.  Covert  for  the  following  infor- 
mation and  statistics  relating  to  the  village  of  Huntington,  Long  Island. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Major  ofUngineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  8.  A. 


COMMERCIAL  STATISllCS. 

Population  of  Huntington  village,  including  union  school  district 3, 000 

Number  of  stores 30 

Markets 3 

Manufactures:  earthenware,  carriages,  sash  and  blinds,  row-locks,  <&c....  11 

Churches 8 

Schools,  1  union  school;  attendance 500 

Value  of  property,  real  and  personal,  on  assessors  books 1*2, 500, 000 

Vessels  from  Huntington  Harbor : 

Packets  in  city  trade,  regular 3 

Vessels  freighting 15 

Vessels  freighting  transient 20 

Tons  of  merchandise  received  at  port  yearly 15,000 

Tons  of  other  freight  received  at  port  yearly - :....  23,000 

Tons  of  freight  soing  from  port  yearly 25,000 

Estimate  of  numoer  of  vessels  visiting  Huntinp:'  ou  Bay  and  Lloyd's  Harbor 

yearly  for  purpose  of  shelter  during  storms,  tL  j :...  5,000 
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nCPBOVEMENT  OF  HUDSON  BIVER— REMOVAL  OF  OBSTRUCTIONS  IN 
EAST  RIVER  AND  HELL  GATE— IMPROVEMENT  OF  BUTTERMILK 
CHANNEL,  NEW  YORK  HARBOB;  OF  FLUSHING,  CANARStE,  SHEEPS- 
HEAD,  AND  GOWANUS  BAYS,  AND  SUMPAWAMUS  INLET ;  OF  HARLEM 
RIVER ;  NEWTOWN  AND  EAST  CHESTER  CREEKS ;  THE  HARBORS  OF 
RONDOUT,  ECHO,  PORT  CHESTER,  AND  NEW  ROCHELLE,  NEW  YORK, 
AND  OF  RARITAN  AND  SOUTH  RIVERS,  AND  CHEESEQUAKES  CREEK, 
NEW  JERSEY. 


be  port  of  colonel  john  nervtox.  corps  of  enoineersy  bvt.  ma  j. 
gen,  u,  s,  j.,  officer  in  charge,  for  the  fiscal  tear  ending 
j  one  20,  1881,  with  other  documents  relating  to  the  works, 

United  States  Engineer  Office, 

Xew  Yarky  July  25, 1881. 

Sib:  I  have  the  honor  to  transmit  herewith  the  annual  reports  upon 
the  river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending  June 
30,  1881. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Colonel  of  Engineers^ 
Bvt  Major- Oeneral 
The  Chief  of  Engineers,  U.  8.  A. 


D  I. 

improvement  of  HUDSON  RIVER,  NEW  YORK. 

First  Lieut.  J.  H.  Willard,  Corps  of  Engineers,  serving  under  the 
orders  of  the  engineer  in  charge,  and  placed  in  superintendence  of  the 
construction  of  works  of  improvement  of  this  river,  was  relieved  from 
this  duty  by  Special  Orders  No.  255,  headquarters  of  the  Army,  Adju- 
tant-General's Office,  December  1, 1880. 

The  value  of  his  efficient  and  faithful  services  it  is  proper  to  acknowl- 
edge here. 

The  project  for  improving  the  river  was  adopted  in  1867,  and  was 
modified  in  1868,  the  object  being  to  afford  a  navigable  channel  of  11 
feet  in  depth  at  mean  low- water  and  of  9  feet  to  Troy. 

The  system  was  by  longitudinal  dikes  to  guide  the  currents  and  to  de- 
jQue  the  channel,  preserving  as  far  as  possible  the  tidal  basins.  The  dikes 
were  low,  not  higher,  as  a  rule,  than  the  level  of  mean  high-water — 
limited  to  that  height  to  permit  a  free  discharge  both  of  freshets  and 
of  floating  ice  over  the  top  of  the  dikes. 

The  dikes  are  constructed  of  two  rows  of  piles  driven  into  the  bed 
of  the  river  and  filled  with  stone.    This  mode  of  construction  has  been 
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found  the  most  suitable,  as  it  confines  the  stone  filling,  which,  withoi 
it,  would  be  soon  swept  away  by  the  ice  and  by  the  waves  of  the  larj 
steamers,  which,  in  fact,  are  formidable  waves  of  translation. 

During  the  past  year  the  following  work  has  been  done : 

Eound  timber  has  been  put  on  the  single  rows  of  piling  at  Patrooi 
Island,  Cedar  Hill,  the  Overslaugh,  Cow  Island,  at  Staats,  Shad  Islan 
and  Bear  Island. 

The  line  of  single  piling  at  upper  section,  at  Staats,  has  been  extendi 
for  a  length  of  225  feet  southwards. 

Eepairs  were  niade  to  dikes  at  Bath  and  Douw's  Point.  Rubble-stoi 
has  been  placed  along  the  single  row  of  piling  at  the  following  place 

Cubic  jav 

Cedar  Hill 1,046 

Cow  Island  and  cross-dike 2, 566 

Staats,  upper  section 3,856 

Staats,  lower  section 6S7 

Bear  Island 1, 193 

The  early  and  sudden  closing  of  navigation  prevented  the  protecti^ 
designed  for  the  single  piling,  by  depositing  rubble-stone  along  the  lin 
from  being  fully  carried  out. 

The  unusually  heavy  ice,  ftaid  to  be  several  feet  in  thickness,  wbii 
formed  in  the  winter  around  the  piles,  and  acted  upon  by  the  daily  rii 
and  fall  of  tides,  succeeded  in  lifting  up  some  of  the  piles  and  in  sande  *^'  ^ 
ing  also  the  fastenings  of  the  waling  strips.  When  the  ice  broke  up  i 
the  spring  the  dislodged  piles  were  sent  adrift.  Most  of  them  were,  ho^ 
ever,  recovered,  and  are  now  in  store  ready  for  redriving. 

The  total  length  of  the  lines  of  single  piles  driven  was  about  21,44^ 
feet,  and  the  lengths  dislodged  about  5,459  feet,  or  25  per  cent.  As  tl  "" 
piles  dislodged  are  rep^orted  to  have  been  situated  where  rubble  had  n(  ^ 
been  deposited  at  all,  or  in  incomplete  quantities,  and  as  the  piles  hav  , 
been  mostly  recovered,  it  is  highly  probable  that  the  damage  will  ni 
exceed  $3,000. 

Some  of  the  piles,  also,  which  had  been  raised  by  the  action  of  the  ic 
slightly  above  the  level  at  which  they  had  been  driven,  were  tapped  b 
the  ram  of  the  pile-driver  and  thus  restored  to  their  position. 


The  extent  of  the  restoration  was  at — 


Staats 1,100  feet  in  lengt] 

Bear  Island 60  feet  in  len^] 

Cedar  Hill 10  feet  in  len^J 

'  Fourteen  oak  fender  piles  were  placed  along  the  face  of  the  dike 
Cedar  Hill,  to  keep  the  guards  of  the  boats  off  from  the  piles. 

The  project  of  operations  for  the  fiscal  year  ending  June  30,  1S82, 
to  restore  the  lines  of  piling  wherever  considered  necessary  and  to  rein 
force  them  with  rubble  at  the  base,  according  to  the  original  design. 

To  repair  the  wood- work  and  supply  stone  in  certain  of  the  dikes. 

To  remove,  by  blasting  and  dredgiug,  the  reefs  known  under  the  gen 
era!  name  of  Austin's  Kock,  near  Van  Wies'  Point. 

The  map  sent  herewith  represents  the  progress  of  the  diking  system^ 
but  not  the  present  depths  of  water. 

1.  The  original  condition  of  the  navigable  channel  gave,  between  Ne^ 
Baltimore  and  Barren  Island,  a  depth  at  mean  low- water  of  7 J  feet;  a 
Coeymans,  SJfeet;  at  Mulls,  9  feet;  atCastleton,8feet;  atCedarHill,  7i 
feet;  at  Winnies,  9.4  feet;  on  the  Overslaugh,  7.1  feet;  at  Cuyler's  Bar,  i 
feet;  at  Round  Shoal,  7.2  feet.  That  is,  at  low- water  7^  feet  could  Im 
carried  from  New  Baltimore  to  Albany,  and  from  Albany  to  Troy,  7 J 
feet. 
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The  channels,  however,  were  very  orooked  in  places,  very  narrow,  and 
of  such  difficult  navigation  that  the  grounding  of  boats  was,  it  might 
almost  be  said,  the  rule  and  not  the  exception. 

2.  The  originally  adopted  project  for  t^e  improvement  was  the  con- 
struction of  longitudinal  dikes,  generally  of  the  height  of  mean  high- 
water,  to  direct  the  currents  and  aUow  the  flow  over  their  top  of  fi*eshets 
and  of  ice. 

3.  The  amount  expended  therein  to  the  close  of  the  fiscal  year  ending 
June  30, 1880,  was  $881,441.14. 

4.  The  condition  of  the  improvement  at  that  period,  was  a  navigable 
depth  from  New  Baltimore  to  Albany  at  mean  low- water  of  9^  feet,  and 
from  Albany  to  Troy  of  8  feet,  as  reported  by  Lieut.  J.  H.  Willard,  Corps 
of  Engineers. 

5.  During  the  year  ending  June  30, 1881,  there  has  been  expended 
$18,718.02.  The  results  in  the  way  of  increased  depth  and  facilities  for 
navigation  are  not  known,  for  want  of  a  recent  survey. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30,  1882,  is  the  available  balance,  $54,128.84,  and  this  amount 
will  be  devoted  to  the  removal  of  Austin's  Rock  and  the  restoration  and 
repair  of  lines  of  piles  and  of  dikes. 

The  benefits  to  be  expected  will  be  a  greater  width  and  depth  of  nav- 
igable channel  and  a  relief  from  being  wrecked  and  sunk  upon  rocky 
reefs. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  with  the  approved 
and  adopted  project,  is  $30,000. 

This  work  is  in  the  collection  district  of  New  York,  Albany  being  a  port  of  delivery. 
The  yalne  of  the  imports  for  the  fiscal  year  ending  June  30, 1881,  was  $681,891.20,  and 
the  duties  collected  on  the  same  were  f  137,204.48. 

There  are  enrolled  and  licensed  at  this  port  767  vessels,  with  a  tonnage  of  90,860.01. 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  23,  1866 |50,000  00 

^  act  approved  March  3,  1867 305,188  00 

By  act  approved  July  25,  1868 85,000  00 

By  act  approved  Apnl  10,  1869 89.10^00 

By  act  approved  July  U,  1870 40,000  00 

By  act  approved  March  3,  1871 40,000  00 

By  act  approved  June  10,  1872 40,000  00 

By  act  approved  March  3, 1873 ^ *-.  40,000  00 

By  act  approved  June  23,  1874. 40,000  00 

By  act  approved  March  3,  1875 40,000  00 

By  act  approved  August  14,  1876 50,000  00 

By  act  approved  June  18,  1878 70,000  00 

By  act  approved  March  3,  1879 30,000  00 

By  act  approved  June  14,  1880 20,000  00 

By  act  approved  March 3,  1881 15,000  00 

954,288  00 

Amount  expended .■ 900,159  16 

Money  Statement. 

July  1,  1880,  amount  available $57,935  89 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$72,935  89 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 18,718  02 

July  1,  1881,  amount  available • 54,217  87 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    30, 000  00 
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D   2. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

In  the  last  annual  report  a  full  history  of  this  improvement,  which  has 
virtually  arrived  at  completion,  was  given. 

The  least  depth  in  the  channel  before  undertaking  the  improvement 
was  7  feet  at  mean  low- water ;  in  1879,  the  date  of  the  last  survey,  it 
was  13^  feet. 

The  last  annual  report  states — 

As  the  result  of  the  works  of  improyement,  there  is  nbw  a  channel  50  feet  wide,  giv- 
ing 13^  feet  at  mean  low-water;  100  foot  wide,  giving  12  feet  at  mean  low-water;  and 
al^ut  200  feet  wide,  giving  10  feet  at  mean  low- water  from  the  creek  to  the  channel  of 
Hudson  River.  At  tne  outer  end  of  the  dikes  the  distance  between  the  12-foot  Qurves 
is  over  300  feet. 

Notwithstanding  this  great  width  of  deep  channel  at  the  outlet,  th'ere 
has  been  a  desire  manifested  of  obtaining  there  more  room  for  the  swing- 
ing of  the  tows  under  conditions  of  wind  and  tide,  and  it  has  been  pro- 
posed to  do  away  with  the  shoal  along  the  south  dike  near  its  extremity. 

In  the  last  annual  report  it  is  said : 

This  shoal  is  a  natural  result  of  the  circumstances  which  existed  at  the  place  and  was 
clearly,  foreseen.  Recent  observations,  however,  give  the  hope  of  ameliorating  con- 
siderably, the  conditions  which  have  led  to  its  formation.    It  has  been  found  that  the 


waters  of  the  flood-tide  are  banked  up  above  the  normal  level  in  the  space  south  of  the 
south  dike,  and  then  escaping  with  force  at  the  extreme  end  of  this  dike,  deflect  the 
flood  currents  entering  the  creek. 

Such  was  the  report  made  by  the  surveyor  who  examined  the  matter ; 
but  upon  an  inspection  made  by  the  engineer  in  charge  during  the  i^ast 
fiscal  year,  it  was  very  evident  that  there  was  no  banking  up  of  the 
flood,  and  that  the  diminution  of  the  shoal  must  be  determined  from 
other  considerations. 

It  is  considered  likely  that  the  outlet  would  be  widened  from  the  wear- 
ing away  of  the  outer  shoal,  caused  by  removing  the  end  of  the  south 
dike  for  a  length  of  100  or  200  feet. 

1.  The  original  condition  of  the  navigable  channel  gave  a  depth  of 
about  7  feet  at  mean  low- water. 

2".  The  originally-adopted  project  was  the  prolongation  of  the  channel 
of  Eondout  Creek  into  the  Hudson  River  by  the  construction  of  two  par- 
allel dikes ;  also  of  a  branch  dike  to  direct  the  current  of  the  river  and 
to  protect  the  north  dike  from  the  floating  ice ;  and  there  has  been  no 
modification  of  the  original  project. 

3.  The  amount  expended  to  June  30. 1880,  was  $88,294.65. 

4.  And  at  that  time  the  depth  in  tne  channel  was  13^  feet  at  meau 
low-water. 

6.  There  has  been  expended  during  the  year  ending  June  30, 1881,  for 
incidental  purposes  only,  the  sum  of  $344.16,  without  eflt'ect  upon  navi- 
gation. 

6.  The  sum  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1882,  is  the  available  balance  of  $2,361.19  tbr  repairs  to 
dikes  arising  from  collisions  of  vessels,  &c.,  and  upon  the  removal  of  a 
portion  of  the  south  dike  at  its  extremity. 

7.  The  estimated  amount  required  for'the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  would  be,  at  most,  $1,000  to  $2,000,  to  be  used  in 
removing  any  portion  deemed  necessary  of  the  extremity  of  the  south 
dike. 

The  original  estimate  was * (172,500  00 

There  have  heen  expended 88,638  81 
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ThiB  work  ia  in  the  collection  district  of  New  York ;  nearest  port  of  entry,  New  York. 

Amonnt  of  revenue  collected  daring;  the  fiscal  year  endine  June  30,  1881, 
$139,579,562.83.  Amount  of  commerce  and  navigation  benefited  oy  the  completion 
of  this  work,  $70,000,000. 

ORIGINAL  ESTIMATE. 

Xorthdike $41,60(4  00 

Branch  dike 34,400  00 

South  dike 59,600  00 

Dred^ng  channel 14,400  00 

Contingencies  and  engineering 22,500  00 

Total... ^ 172,500  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  10,  1872 $10,000  00 

By  act  approved  March  3,  1873 ^ 20,000  00 

Amount  allotted  June  8,  1875 : 

From  repairs  of  harbors  on  Atlantic  coast 762  18 

From  contingencies  of  rivers  and  harbors,  &c 237  82 

By  act  approved  August  14,  1876 30,000  00 

By  act  approved  June  i8,  1878 30,000  00 

91,000  00 
Money  statement. 

Jnlyl,  1880,  amount  available $2,705  35 

July  1,  If^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 344  16 

July  1,  1881,  amount  available 2,361  19 

AmouDt  (estimated)  required  for  completion  of  existing  project 2,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  liO,  1883.     2, 000  00 


D  3. 

ROIOVING  OBSTRUCTIONS  IX  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  full  project  for  this  improvement,  as  made  in  1867,  has  been  since 
approved  by  parts  from  year  to  year,  with  the  addition  to  the  original 
project  made  for  Hell  Gate,  of  the  removal  of  reefs  in  the  East  Kiver, 
viz,  Diamond  Reef,  Coenties  Reef,  and  of  a  reef  at  the  North  Brother. 

Capt.  James  Mercur,  Corps  of  Engineers,  continued  in  superintend- 
ence of  the  removal  of  rock  from  Hallet's  Point  Reef,  of  the  excavations 
at  Flood  Rock,  Hell  Gate,  and  of  the  work  of  the  steam  drilling  scow  in 
East  River  and  ^ell  Gate  until  June  14, 1881,  having  been  relieved 
from  duty  under  the  orders  of  General  Newton,  by  Special  Orders  No. 
120,  Adjutant-GeneraPs  OflSce,  May  26, 1881,  and  it  is  proper  here  to 
acknowledge  the  thorough  skill  and  efficiency  with  which  he  performed 
the  numerous  and  important  duties  confided  to  him. 

BEEF  AT  HALLET'S  POINT. 

The  operations  here  have  been  the  continuance  of  grappling  and  re- 
moving the  dihris  from  the  explosion  in  1876. 

During  the  fiscal  year  there  have  been  removed  9,823.77  gross  tons  of 
broken  stone,  under  the  contract  with  the  Atlantic  Dredging  Company. 

The  total  amount  of  stone  removed  from  this  reef  since  the  explosion 
is  81,907.84  gross  tons. 

The  contract  with  the  Atlantic  Dredging  Company  has  been  extended 
to  January  1, 1882. 

The  full  depth  of  26  feet  at  mean  low- water  has  been  attained  for  an 
»rea  bounded  by  the  northeast  edge  of  the  reef  and  a  line  parallel 
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therewith,  and  250  feet  distant  from  it;  this  includes  about  two  thi 
of  the  reef;  over  the  remaining  one-third  there  are  still  shoal  points  1 
ing  19  to  20  feet  over  them  at  mean  low- water. 

FLOOD  ROCK. 

During  the  year  the  work  has  been  carried  on  continuously;  the  len 
of  galleries  driven  has  been  7,312  linear  feet,  and  the  number  of  ci 
yards  of  stone  in  place  removed  18,080. 

The  work  for  the  year  has  been  entirely  in  headings,  without  enlai 
ments.  The  length  of  galleries  to  June  30, 1880,  was  6,211.08  linear  i 
and  ti^e  stone  removed  measured  in  place  amounted  to  21,528.38  ci 
yards. 

Total  length  of  galleries  June  30,  1881,  was  13,623.08  linear  feet,  i 
total  number  of  cubic  yards  in  place  removed  39,608.38. 

The  work  of  excavating  now  proceeds  almost  as  rapidly  as  it  is  po 
ble  to  push  it,  with  due  regard  to  economy,  and  it  is  probable  thi 
will  require  nearly  two  years  to  complete  the  excavations*  preparal 
to  the  final  explosion. 

The  area  already  covered  by  the  excavations  amounts  to  4.844  ac 

As  the  galleries  extended  to  greater  distances  from  the  shaft  it 
came  necessary  to  provide  means  of  ventilation,  and  for  this  obje< 
ventilating  fiin  12  feet  in  diameter,  driven  by  a  12"  x  18"  vertical  eng 
was,  under  the,  superintendence  of  Captain  Mercur,  placed  at  the  oj 
ing  to  the  shaft ;  the  object  of  the  fan  being  to  exhaust  the  air  from 
galleries,  discharging  the  foul  air  about  20  feet  above  the  level  of 
rock,  while  the  fresh  air  should  descend  by  way  of  the  shaft.  Ei 
new  IngersoU  drills  have  been  provided  and  set  to  work  during  the  } 
as  fast  as  the  progress  made  developed  new  points  for  working. 

The  large  number  of  drills  and  the  variety  of  other  machinery  to  be  1^    ^ 
in  repair  made  it  necessary  to  increase  the  facilities  of  the  machine-sl] 
and  for  this  purpose  an  engine  lathe,  20  inches  swing  and  12  fefet 
was  purchased  and  put  in  operation. 

Captain  Mercur  gave  his  personal  attention  to  providing  the  pr 
machinery  and  appliances  for  excavating  and  removing  the  rock. 

For  further  information  concerning  the  amount  and  other  detail^ 
the  work  done  during  the  fiscal  year  at  Flood  Bock  reference  is  resj 
fully  made  to  the  subjoined  table,  marked  A. 

A  sketch  showing  the  progress  of  the  excavation  to  the  close  of 
year  ending  June  30,  1880,  and  June  30,  1881,  is  transmitted  herewj 

During  the  fiscal  year  ending  June  30, 1882,  the  same  system  of  e^ 
vations  at  Flood  Rock  will  be  pursued,  and  it  is  supposed  that  the  pi] 
ress  will  be  even  greater  than  for  the  past  year. 

OPERATIONS  V^TH  STEAM-DRILLING  SCOW. 

At  the  beginning  of  the  fiscal  year  it  was  found  necessary  to  m^ 
some  repairs  to  the  hull  and  machinery  of  the  drilling  scow.     This 
completed  by  August  10, 1880.    The  scow  was  then  placed  upon 
Tap  Rock  in  Hell  Gate,  and  by  surface  blasting  and  drilling  the 
was  reduced  at  the  close  of  operations,  December  21,  to  20  feet  at  m^ 
low-water.. 

While  the  scow  was  in  winter  quarters  a  new  bridge  for  the  drill 
riages  was  put  up,  machinery  overhauled  and  repaired. 

In  April,  1881,  a  grapple  was  put  to  work  on  Heel  Tap  Eock  andj 
moved  the  rock  broken  by  the  drilling  scow  in  the  previous  fall,  IS 
cubic  yards  being  taken  up. 

From  May  17  to  June  20  the  scow  was  again  at  work  on  Heel  Tap  ] 


I  is 
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and  daring  that  time  broke  up  the  reef  to  the  proper  depth,  as  supposed. 
After  the  grapple  has  removed  the  broken  stone  it  will  be  determined 
whether  it  will  be  necessary  to  send  the  scow  back, 

Od  June  20  the  scow  was  placed  upon  the  reef  near  the  North  Brother 
Idand,  Beterence  is  respectfully  made  to  the  subjoined  report  of  Gen- 
eral Boy  Stone,  assistant  engineer,  marked  B.  / 

It  is  probable  that  the  Heel  Tap  Eock  and  the  rock  near  the  North 
Brother  will  be  removed  before  December  next,  and  it  is  proposed  to 
begin  in  the  spring  the  removal  of  Frying  Pan  at  Hell  Gate. 

1.  The  original  condition  of  the  channel  of  East  Eiver  and  Hell  Gate 
was  the  existence  of  many  large  and  dangerous  rocky  obstructions  to 
navigation.  The  depth  over  Diamond  Beef  at  mean  low- water  was  17^ 
feet;  over  Coenties  Beef,  14.3  feet 5  over  Frying  Pan,  11  feet 5  over  Pot 
Bock, 20  feet:  over  Heel  Tap,  12.1  feet;  over  reef  at  the  North  Brother 
16  feet.  Hallet's  Point,  from  the  shore  at  Astoria,  projected  under  water 
325  feet  to  the  contour  line  of  26  feet  at  mean  low- water,  dnd  embraced 
an  area  of  about  3  acres.  The  Middle  Beef,  with  an  area  of  about  9  acres, 
lay  in  the  middle  of  the  channels  at  Hell  Gate,  having  a  small  backbone 
projecting  above  high- water,  and  caught  vessels  swept  upon  it  by  the 
ebb  currents  which  passed  directly  over  the  rock.  Hallet's  Point  and 
the  Middle  Beef  may  be  said  to  have  been  alternate  in  mischievous  ftiuc- 
tions ;  vessels  which  escaped  one  ran  a  great  risk  of  falling  upon  the 
other.  What  added  considerably  to  the  danger  from  these  reefs  was 
the  bend  at  right  angles  of  the  river  at  the  spot. 

2.  The  originally-j^opted  project  for  the  improvement  was  the  least 
extensive  of  three  projects  discussed  by  the  engineer  in  charge.  That 
one  now  being  carried  out  was  judged  by  the  authorities  in  1867  to  be 
too  extensive  and  costly.  The  project  first  adopted  was  the  removal 
of  Pot  Bock,  Frying  Pan,  Way's  Beef,  Shelldrake,  the  rock  6ff  Kegro 
Point,  the  rocks  near  Woolsey's  bathhouse,  Blackwell's  Bock,  portions 
of  Hallet's  Point  and  of  Scaly  Bock.  Sea-walls  were  designed  for  the 
Middle  Beef,  Hog's  Back,  the  Bread  and  Cheese,  and  a  beacon  for  By- 
lander's  Beef. 

The  project  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallet's  Point  and  of  the  Middle  Beef,  has, 
as  time  passed,  received  the  approval  of  the  authorities. 

The  project  first  intended  solely  for  Hell  Gate  has  also  been  modified 
by  incorporating  with  it  rocky  obstructions  in  the  East  Biver,  Diamond 
Beef,  Coenties  Beef,  and  a  reef  near  the  North  Brothers. 

3.  The  amount  expended  thereon  to  the  close  of  the  fiscal  year  ending 
June  30, 1880,  was  $2,359,280.57. 

4.  The  conaition  of  the  improvement  was  the  removal  of  Diamond, 
Coenties,  Way's  Beef,  and  Shelldrake  to  the  depth  of  26  feet  at  mean 
low-water,  the  tunneling  and  explosion  of  Hallet's  Point,  and  the  re- 
moval of  a  large  portion  of  the  debris  with  a  least  depth  over  any  por- 
tion of  17  feet  at  mean  low- water,  the  tunneling  of  the  Middle  Beef 
(Flood  Bock)  to  the  extent  of  6,211.08  linear  feet,  and  the  removal  there- 
from of  21,529.38  cubic  yards  of  stone  measured  in  place.  The  "  Bread 
and  Cheese,"  a  dangerous  reef,  had  been  inclosed  and  embanked  by 
Commissioners  of  Charities  and  Correction  of  New  York  City. 

5.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$256,981.47. 

The  area  off  Hallet's  Point,  which  has  been  brought  to  the  depth  of  26 
feet  at  mean  low- water,  is  about  two-thirds  of  the  whole  area,  and  double 
of  what  it  was  on  June  30, 1880 ;  the  least  depth  on  the  remaining  portion 
not  removed  to  full  depth  is  19  feet  at  mean  low-water;  Heel  Tap  Bock 
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has  been  broken  up,  the  tunnels  at  the  Middle  Beef  (Flood  Bock)  dar- 
ing the  year  were  driven  an  additional  length  of  7,312  linear  feet,  with 
the  removal  of  18,080  cubic  yards  of  stone  measured  in  place. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30, 1882,  is  the  balance  available,  $307,903.16,  which  will  be 
expended  in  completing  the  removal  of  the  debris  at  HaUet's  Point  to 
the  depth  of  26  feet  at  mean  low-water,  removing  Heel  Tap  and  the 
reef  at  the  North  Brother,  with  some  work  on  i^ng  Pan  and  Pot 
Bock,  and  in  extending  the  tunnels  and  excavations  in  the  Middle 
Beef  jfFlood  Bock]. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  witii  the  approved 
and  adopted  project  is  $2,215,078.55. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port 
of  entry  is  New  York  City. 

The  amount  of  revenue  collected  during  year  ending  June  30, 1881, 
was  $139,579,562.83.  The  amount  of  commerce  and  navigation  ben- 
efited by  the  completion  of  this  work  would  be  about  $4,000,000  daily. 

ORIGINAL  ESTIMATE. 

Removing  reefs  at  Hell  Gate  aud  Diamond  and  Coenties  reefs |5, 139,120  OO 

AMOUNTS  APPROPRIATED. 

By  act  approved  July  25,  1868 $f^,m  OO 

By  act  approved  April  10, 1869 178,200  (» 

Bv  act  approved  Jnlv  11, 1870 250,000  0 

By  act  approved  March  3, 1871.: w 250,  <RK)  (>> 

By  act  approved  June  10,1872 225,CHM«<i 

By  act  approved  March  3,  1873 225,0tH»  0' 

By  act  approved  June  23, 1874 225,(»OO0^ 

By  act  approved  March  3, 1875 250,000  of- 

By  act  approved  August  14,1876 250,000  «*' 

By  act  approved  June  18, 1878 350,000  (*' 

Bv  act  approved  March  3, 1^79 250,  OOi) ««' 

bV  act  approved  June  14,1880 2(K),00r)  (i< 

By  act  approved  March  3, 18H1 200,000  <>• 

Deduct  amount  reverted  to  United  States  Treasury $3, 158  55 

Deduct  amount  reverted  to  the  Harlem  River 11,000  00 

14,158  5:^ 

2,924,041  45 
Amount  expended 2,616,262  W 

AMOUNT  EXPENDED  DURING   YEAR  ENDING  JUTCE  30,  1881. 

Removing  reef  at  Hallet^s  Point  $32,746  7^ 

Excavations  at  Flood  Rock 163,649  49 

Cribhetween  Great  and  Little  Mill  Rocks 4,069  r** 

St^am-drilling  scow  operating  on  Heel  Tap  Rock  and  North  Brother 56,467  * 

Rhinelander's  Reef 48  (W 


256.981  47 

Money  statement 

July  1, 1880,  amount  available 1296,638  81 

Amount  received  from  sale  of  coal  to  Capt.  James  Mercur.. .  123  75 

Amount  appropriated  by  act  approved  March  3, 1881 200, 000  00 

•     : $496,762  56 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 188,859  40 

July  1, 1881, outstanding  liabilities 1..      57,3tt5  13 

: 246.244  53 

July  1, 1881,  amount  available 250,518  « 

Amount  (estimated)  reouired  for  completion  of  existing  project 2, 215,078  55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1883 .      300, 000  00 
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Tubft  showing  progress  on  Flood  Rock  for  fiscal  ifcar  ending  June  30,  18-^1. 

Linear  f«*c't  of  galleries  driven 7,312 

Ciibio  yanla  of  rock  removed 18.'  080 

HolfH  «lrille<l  tto'seo 

X  iitn  ber  of  bla«ts 61,  595 

Xiimber  of  exploders  ii*ed .1 ...  ei|  595 

FtH4of  fuue  used \\\  240*269 

PoaotU of  powder  used ^ .  ..'.  48,' 866 

Mnmberof  cars  hoisted 32,102 

B. 

report  of  mr.  roy  stone,  assistant  engineer. 

United  States  Steam-Drilling  Scow, 

North  Brother  Beefy  July  1,  18H1. 

Sir:  Respecting  the  opt»ratioii8  of  the  United  St;ire«  Hteaiii-drilling  scow  under  my 
charge  for  the  past  fiscal  .year,  I  have  the  honor  to  report  as  follows : 

After  the  conclusion  of  work  upon  Diamond  Reef  on  June  30,  1880,  the  scow  was 
towwl  to  Gowanus  Creek,  and  the  time  to  August  10  was  occupied  in  examining  and 
scraping  the  bottom  of  scow,  painting,  and  general  repairs  to  hull  and  machinery  and 
to  tlie  steamer  Star. 

Work  upon  Heel  Tap  Rocks,  Hell  Gate,  began  August  10,  with  surface  blasting  and 
removal,  by  divers,  of  the  sharp  peaks  of  the  reef. 

Drilling  was  commenced  October  5,  and  was  carried  on  with  much  less  difficulty 
than  was  anticipated  in  the  rapid  tide- way  of  Hell  (iate;  the  cost  of  drilling  and  all 
attendant  work  being  less  than  on  any  previous  work,  and  very  much  less  than  for 
the  years  previous  to  I •^79.* 

This  is  due  mainly  to  the  increase  of  boiler  power  in  1878,  and  the  subsequent  improve- 
ment in  hauling  gear,  andiii  the  arrangements  for  shifting  engines,  &c. 

By  the  close  of  the  si'ason's  work,  December  21,  this  reef  w^  reduced  to  20  feet  ;»t 
mean  low-water,  and  a  large  amount  of  broken  rock  left  to  be  removed  by  grapple  in 
the  spring. 

During  the  winter,  while  the  scow  lay  in  Gowanus  Creek,  a  new  bridge  for  drill  car- 
riage was  built  (creosotcd),  the  position  of  dome-hoisting  engines  changed,  almost  an 
entire  new  deck  laid  and  sheathed,  beside  the  usual  repaira  to  engines  and  machinery 
and  putting  new  boiler  in  steamer  Star.  In  April,  1881,  a  grapple  dredge  was  employed 
for  6.9  da>  s  upon  the  Heel  Tap  Reef  and  removed  195.04  cubic  yards  of  rock.  On  May 
17,  work  was  reeonmienced  there  with  the  drilling  scow,  and  all  the  solid  rock  that 
conld  be  found  above  the  26-foot  plane  drilled  and  olasted. 

In  one  month  15  dome  positions  were  found,  154  holes  drilled,  aggregating  1,394.3  feet 
in  depth  and  blasted  with  6,332  pounds  No.  2  extra  giant  ]K>wder. 

On  June  20,  the  scow  was  removed  to  North  Brother  Reef,  near  Port  Morris,  and  to 
this  date  4  positions  have  been  located,  65  holes  drilled,  aggregating  679.25  feet  in 
depth,  and  blasted  with  3,229  pounds  No.  2  extra  giant  powder,  and  66.08  cubic  yards 
of  rock  have  been  removed  by  divers. 

No  serious  damage  by  collision  has  occurred  during  the  past  year. 

The  vessel  and  machinery  are  in  excellent  order  for  service. 
I  have  the  honor  to  be,  your  obedient  servant, 

Roy  Stone, 
Assistant  Engineer  and  Superintendent. 

CoL  John  Newton. 

Corps  of  Engineers^  U.  8.  A, 

•Average  cost  of  linear  foot  of  hole  drilled,  including  placing  of  scow,  lowering  dome, 
expeoises  of  drilling,  cost  of  sharpening  drills,  expenditure  of  steel,  hoisting  up  dome 
afier  driUiug  operations,  and  heaving  off  scow : 

Diamond  Reef,  1879-'80 i $1  22 

Heel  Tap  Rock,  1880 0  75 

North  Brother  Reef,  1881 0  67 
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Tabular  statement  of  operations  from  July  1, 1880,  to  Juljf  1,  1881. 


Cubic  yards  of  rock  removed  J  J^  Svere  ^rJII*"*.".'*"!.*'.*..!..**".*!!!!!!! 

Total  number  of  holes  drilled 

Total  number  of  feet  drilled 

AveragK  depth  of  holes feet.. 

Size  of  drillmg  bit inches.. 

Average  number  of  feet  of  holes  drilled  by  each  machine  per  shift  of  eight 

houi^ 

ATcra<^e  cost  of  sharpening  a  drill. 


Averaue  number  of  feet  drilled  to  each  sharpening 

Expenditure  of  steel  to  each  foot  of  hole  drilled ounces . . 

Avem^c  cost  of  lin«-ar  foot  of  hole  drilled,  including  placing  of  scow,  lower- 
ing dome,  expenses  of  drilling^  cost  of  sharpening  drills,  expenditure  of 
steel,  hoistini;  up  dome  after  drilling  operations,  and  heaving  off  soow 

Number  of  drill-hole  blasts 

Amount  of  powder  for  drillhole  blasts pounds. . 

Average  number  of  pounds  of  powder  to  each  cubic  yard  of  rock  removed 

Averajie  cost  of  powder  to  each  cubic  yard  of  rook  removed 

Total  time  of  dredging     days.. 

Average  cost  of  dredging  and  dumping  one  cubic  yard  of  d6bris 

Cost  per  cubic  yard  of  rock  removed 

Average  amount  of  powder  per  foot  of  hole  drilled pounds. . 

Average  coat  of  pow«ler  per  foot  of  hole  drilled 

Number  of  surface  blasts  

Amount  of  powder  for  suiface  blasta pounds.. 


Heel  Tap 
Bock. 


North  Brotlh 
erBtcf. 


195.04 

832.58! 

268       I 
2,549.7 
9.8    ' 
5.1    ' 

12.92 
$1.65 
22.2 

as 


$0.81 
24 
11, 170 
10.87  ' 
$4.89 
&92 
$6.02 
$22.18 
4.4 
$1.98 
40 
4.664 


tf 

878.25 
10. 4i 

117! 
$1.G 
20.9 
0.7 


10. «: 

4 
3,S» 


4.9 


Tabulated  statement  of  the  commerce  of  the  jwrt  of  New  Tork^  for  the  years  1H77,  lt*7*. 

1879,  and  1880. 


\'ES8KL8  KNTERRU. 


Year. 


1877 
1H78 
1879 
1880 


Xumber.       Tons.       'Number.       Tons.       'Number.       Tons.       Number.     Tim*. 


Coastwise. 


American. 


Foreign. 


Total. 


2,378  , 
2, 105 
2,  014  , 
2,  255  I 


3,579 
4,260 
5, 172 
5,775 


3, 609, 186  I 
4,412,856  I 
5,417,022  ! 
6, 301. 482 


8.173  6,338.9^ 

8,578  7.193,91' 

9,  583  8, 3T7.  IM 

10, 396  9. 539.  k: 


Tear. 


1877 
1878 
1879 
1880 


Coastwise. 


VESSELfi  CLRAUED. 


American. 


Foreign. 


ToUl. 


Number.       Tons.       INuraber.       Tons.       t^'umber.       Tons.        Number.     Ton*. 


I 


3.  491  2, 025, 401 

8,128  ,  2,013,891 

3,135  2,068,817 

3,908  ,  2,514,955 


1,817  902,174  3.456  3,550,421  8.764  «.477,»» 

2.127  1,097.153  4,414  4,541,200,  9,669  7,6^244 

1,966  1,107,313  4.991  5.297,534  10.092  8,4:3,«4 

1,743  1,086,930  ,  6,041  6,342,872  11,292  9.944,75: 


Nl'MIlKK  AND  TOKNAGE  OF  BTBAM  AlCD  SAILHCO  VB8SETjS,  WARGE8,  AMD  CANAL  DOATO  BKLONOCCO  TO  TW 

PORT  OF  NEW  YORK. 


Year. 


Sailing  vessels.    ^    Steam  vessels.  Barges 

Num- 


Kum- 
I   ber. 


Tons. 


I  Num- 
ber. ' 


Tons. 


ber. 


Tons. 


Canal  boata. 


Num- 
ber. , 


Tons. 


Total. 


Num- 
I    ber. 


Toii»- 


1877. 
1878. 
1879 
1880. 


2,614  ' 
2,652 
2,623 
2.495  j 


587,015.80 
607, 182.  94 
579,  804. 11 
548,186.84 


803 
801 
796 
824 


347,  52-2.  01 
312,  240. 13 
289. 477.  74 
290,  674, 46 


505 
525 
536 
402 


117.464.34 
120,  659. 90 
129, 045. 30 
79, 195.  80 


339 
361 
404 
402 


25, 4.36.  99 
27,  73a  38 
32, 314.  l3 
32,000.62 


4,261 
4,339 
4.359 
4,123 


1.087.4S9.H 

1,067.H2I.33 

1,026, 641. » 

960.067.^ 
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Tubulated  statement  of  the  cominerce  of  the  port  of  Xetv  Torkf  tf-c. — Continned. 

VALIE  OF  EXrOllTB,   IMPOKT8,   AND  IHTIKB  COLLKCTRD  AT  PORT  OF  NKW  YORK. 

Yfar.  Exports.  Imports.  DuticH. 

1877 $326,431,140  $329.  08«,  Ftt8  $91.  050,  961  97 

ltC« 362,522,088           303,186.8671  91,431,64725 

b7»   371,046,609           424,189.123,  96,817,54306 

\m  425,193,099          539,3^'6,776  130,431,007  66 


D  4. 

IMPKOVEMFAT  OF  BUTTKKMILK  CHANNEL,  NEW  YORK. 

The  project  and  estimate  for  this  work  was  sabraitted  March  27, 1880, 
as  an  indorsement  upon  a  communication  of  the  Hon.  Levi  P,  Morton  to 
the  Chief  of  Engineers.    Estimated  cost,  $140,000. 

The  project  recommended  the  removal  of  a  sand-bar  located  about 
midway  between  Governor's  Island  and  Atlantic-street  ferry,  Brooklyn. 
The  eftect  of  the  shoal  is  to  narrow  and  divide  one  of  the  most  impor- 
tant channels  of  the  harbor  of  New  York. 

Under  the  appropriation  of  June  14,  1880,  of  $60,000,  a  contract 
was  made  with  Ilenry  DuBois,  October  20, 1880,  for  dredging  the  shoal 
within  certain  limits  to  a  depth  of  20  feet  at  mean  low- water,  at  35  cents 
per  cubic  yard,  measured  in  place. 

The  original  estimate  was  $140,000  for  570,000  cubic  yards  of  material 
measured  in  place,  which  was  at  the  rate  of  24*^  cents,  nearly,  per  cubic 
yard. 

The  proposals  made  under  public  advertisement,  however,  have  far 
exceeded  this  rate,  and  if  continued  in  the  future  it  will  be  necessary 
to  increase  the  above  estimate  one-half  and  make  it  $210,000. 

A  further  appropriation  of  $00,000  was  made  an<l  a[)proved  March  3, 
1H81,  with  which  it  is  proposed  to  enter  into  another  contract' on  Sep- 
tember tM)  ne.xt  (the  date  of  expiration  of  the  present  contract),  after 
public  advertisement,  and  continue  the  work  of  the  removal  of  the  shoal. 

1.  The  channel  in  its  original  condition  was  obstructed  by  a  lar«re  shoal, 
with  a  minimum  depth  of  9^  feet  at  mean  low-water,  which  hiy  in  the 
direct  track  of  navigation,  too  near  the  wharves  of  Brooklyn  for  the 
safe  passage  or  manieuver  of  large  vessels. 

2.  The  originally  adopted  project  for  the  improvement  was  the  re- 
moval of  a  sufficient  portion  of  this  shoal  to  the  depth  of  2(*  feet  at  mean 
lowwater,  and  thereby  to  increase  the  depth  and  width  of  the  channel. 

3.  Nothing  had  been  expended  to  the  30th  June,  1880. 

4.  No  alteration  in  the  condition  of  the  channel  to  that  da  e. 

5.  The  sum  of  $25,421.01  was  expended  during  thetiscal  year  ending 
June  30,  1881,  and  the  removal  of  about  80,0n0  cubic  yanls  of  material 
in  place  eflected  with  an  increase  to  the  depth  and  width  of  the  channel, 
^"o  survey  having  been  made  at  the  close  of  the  fiscal  year,  nothing 
more  precise  of  the  condition  of  the  channel  can  now  be  stated. 

6.  During  the  fiscal  year  ending  June  30,  1882,  it  is  proposed  to  ex- 
pend, with  advantage  to  the  improvement,  the  sum  of  $94,578.09,  ami  to 
fiuther  increase  the  width  and  depth  of  the  channel. 

7.  The  estimated  amount  required  for  the  entire  and  pi  rmanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  ])roject  is  $20,000,  but,  owing  to  the  large  and  unexpected 
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advances  in  the  cost  of  dredging:  since  the  first  estimate  was  made,  it  is 
not  unlikely  that  a  further  appropriation  of  $90,000  will  be  required. 

The  amount  of  commerce  and  navigation  interested  in  this  improve- 
ment is  very  great,  though  impossible  to  be  furnished  accurately,  sinee 
it  forms  apart  not  easily  separated  from  the  rest  of  the  commerce  of  the 
port  of  New  York. 

In  a  communication  furnished  by  Messrs.  J.  P.  &  G.  C.  Robuison, 
June  29, 1880,  and  to  be  found  in  Keport  of  Chief  of  Engineers  for  1S80, 
Part  1,  pages  500  and  507,  it  is  stated  that  at  five  piers  south  of  South 
ferry,  during  the  year  1879  there  were  1,046  ships,  barks,  steamships, 
and  brigs,  besides  canal  boats  and  lighters.  For  the  first  quarter  of 
1880,  there  were  reported  423  vessels. 

Just  in  the  neighborhood  there  are  immense  store-liouses  and  grain 
elevators. 

]\Iessrs.  Robinson  also  state  that  within  a  month  or  so  of  the  time 
when  they  wrote,  two  large  vessels  were  aground  on  the  shoal. 

This  work  is  iu  tlic  coUection  district  of  New  York.  The  pearest  port  of  entry  is 
New  York  City. 

The  amount  of  revenue  collected  during  tlie  last  fiscal  year  was  $139,579,562.f<l 
The  nearest  light-house  is  Kobbin's  Ree^  Amount  of  commerce  benetitcd  by  the 
c'ompletion  of  this  work,  about  |1, 500,000  daily. 

ORIGINAI.  ESTIMATE. 

For  dredging  570,000  cubic  yards $140,000  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880 |6n,  OiiO(»' 

By  act  approved  March  3,  1881 «j(),U(KMi» 

120,000  im 
Amount  expended '25,A'2\  t'l 

Money  statement, 

July  1,  1880,  amount  available $60,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$P20,000  (N' 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 25,421  01 

July  1,  1881,  outstanding  liabilities 5,600  00 

31,021  01 

July  1,  1881,  amount  available 8^,97H  W 

Amount  (estimated)  required  for  completion  of  existing  project !;J0, 000  <>' 

Amount  that  can  be  profitably  expended  in  fiscal  year  en£ng  June  30, 1883 .      60.  WMi  (^' 


Abstract  of  bids  for  dredging  Buttermilk  Chnnnel,  Xcw  York  Harbor  ;  opened  SeptemUrtl 

1880. 

fe  Bidders.  ;     o  g  |     '  lU^marks. 

1  Elijah  Braimrd,  jr $0  85  $3  pi-r  ton  for  stone  over  1  toa. 

2  Hinry E.  DuBois 35 

3  Morris  &.  CumingH  Drcdpiiip  Company 1  00  65  conts,  iu  scows. 

4  William  Flnniu-ry 43 

5  UoorjreC.  FobcsA  Co 71  cents,  in  scowg. 

tf  Atlantic  Dredging  Company.  110 
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AhBtrad  of  contract  for  dredging  BuUfrmilb  Channel,  New  York  Harbor, 


Contractor.  Residence.       '  ^•J^^t.'^"* 


Henrj  E.  DoBoto i  Brooklyn,  N.  Y.  Oct  20,  1880. 


Subject  of  oontract.  Remarks. 


Dredjrfng  shoal  in  Ba^  i  To  l»e  completed  by 
tennilk  Channel.  September  30,  IHSi. 


D5. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  survey  of  this  work  wa.s  direi'ted  by  the  act  approved  June  23, 
1H74;  and  on  February  18,  1875,  I  reported  a  project  and  estimate  for 
the  improvement  of  the  river  from  Randall's  Island  to  the  Hudson 
River. 

The  commissioners  appointed  by  the  supreme  court  have  not  yet 
completed  the  work  of  acquiring  the  right  of  way  for  the  proposed  cut 
or  canal  to  connect  the  Harlem  and  Hudson  rivers. 

The  work  is  in  the  coUection  district  of  New  York.  Nearest  iwi-t  of  entry,  New 
York.    Nearest  light -house,  North  Brother  Island. 

AmouDt  of  revenne  collected  during  the  year  ending  June  .30, 1881,  §139,579,562.83. 
Amount  of  commerce  to  be  benefited  by  this  work, . 

ORKrlNAL  ESTIMATE. 

For  15-foot  channel j |2,100,0<K)  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  18,1878 $300,000  00 

Bj  act  approved  March  3, 1879 100,000  00 

400, 000  00 

Money  statement, 

Jaly  1,  Ig^),  amount  available $400,000  00 

July  1,1881,  amount  available 400,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 700, 000  00 


D  6. 
IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

The  act  approved  June  18, 1878,  directed  the  survey  of  Flushing  Bay, 
the  re^sults  of  which,  with  a  project  of  improvement  and  estimates  of 
<?ost,  were  reported  January  8,  1879. 

The  method  of  improvement  recommended  was  by  diking  and  dredg- 
ing; by  means  of  dikes  a  tidal  reservoir  was  to  be  formed  on  the  west 
or  Xewtown  side,  having  its  entrance  at  the  head  of  the  bay,  by  which 
means  the  tide  of  the  bay  would  be  received  and  emjitied  through  a 
channel  on  the  east  side,  and  thus  maintain  a  suitable  d^th  after  hav- 
ing once  gained  it  by  dredging. 

The  estimate  for  diking  was  $154,410.50,  and  for  dredging,  $19,089.50. 
Total,  $173,000. 

The  appropriation  of  March  3,  1879,  amounting  to  $20,000,  was  de- 
voted to  the  construction  of  that  portion  of  the  line  of  diking  lying  near- 
^t  the  head  of  the  bay.    Much  opposition  was  manifeste<l  against  the 
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system  of  dikes  at  first  on  the  part  of  residents  on  the  Newtowu  side 
of  the  bay,  undoubtedly  because  the  channel  proposed  to  be  made  would 
lie  on  the  east  side,  at  least  in  its  deeper  portions.  Other  minor  rea 
sons  existed  for  the  opposition,  doubtless,  but  not  of  sufficient  moment  to 
mention  here. 

Considerable  discussion  was  had  as  to  the  prospect  of  the  diking  sys 
tern  causing  general  shoaling  of  the  bay,  which  result  was  not,  however, 
considered  at  all  likely  by  the  engineer  in  charge. 

The  next  appropriation,  $15,000,  approved  June  14, 1880,  was  coupled 
with  the  following  proviso: 

Provided,  That  id  the  judgment  of  the  engineer  officer  in  charge  this  expenditare 
can  be  made  without  serious  detriment  to  the  property  interests  on  the  Newtown  sidf. 

And  it  was  decided  to  expend  it  in  dredging  along  the  line  when*  it 
was  supposed  the  future  channel  would  form;  that  is,  east  of  the  dike. 
The  reasons  for  dredging  at  this  time  were  that  an  immediate  necessity 
existed  for  a  greater  depth,  and  it  was  evident  that  many  years  must 
elapse  before  the  dike  could  be  completed  and  aid  in  forming  the  desired 
channel. 

A  contract  was  made  with  Mr.  William  Flannery  to  dredge  a  channel 
about  6,000  feet  long  leading  from  a  depth  of  6  feet  at  mean  low-water 
on  the  East  River  side  to  a  corresponding  depth  in  the  channel  of  the 
creek  at  Flushing,  and  65  feet  wide. 

The  dredging  was  reported  as  completed  on  June  24, 1881,  but  the 
final  payment  had  not  been  made  prior  to  the  close  of  the  fiscal  year, 
from  the  necessity  of  having  to  await  the  report  of  the  survey  being 
made  of  the  improved  channel. 

Another  appropriation  of  $10,000  was  made  March  3,  1581,  making 
the  total  of  appropriations  $45,000. 

1.  The  original  condition  of  the  navigable  channel  was  a  depth  at  the 
shoalest  part  along  the  line  leading  to  Flushing  of  3.9  feet  at  mean  low- 
water,  and  it  was  not  therefore  available  for  commerce. 

2.  The  originally  adopted  project  for  the  improvement  was  the  forma 
tion  of  a  tidal  basin  by  means  of  dikes,  which  by  its  filling  and  emptying 
through  one  channel  would  keep  up  a  depth  of  (>feet  at  mean  low-water, 
and  even  more  after  once  having  been  dredged.  No  modification  has 
been  made  in  the  project. 

3.  The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jnur 
30,  1880,  was  $11,941.89. 

4.  During  that  fiscal  year  but  a  portion,  about  3,000  feet,  of  diking 
was  constructed,  which  would  have  no  decided  effect  upon  the  channel. 

5.  The  amount  expended  during  the  year  ending  June  30,  1H81,  was 
$14,234.89,  upon  diking  and  dredging,  and  a  narrow  channel  having  a 
depth  of  0  feet  at  mean  low-water  now  communicates  with  the  creek  at 
Flushing. 

6.  The  amount  that  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30,  1882,  is  the  available  balance,  $18,823.22.  AfU»r  paying 
outstanding  liabilities,  the  remainder  to  be  devoted  to  widening  the 
dredged  channel  and  to  diking. 

7.  The  estiuiated  amount  required  for  the  entire  and  pennaneut  com 
pletion  of  the  work  of  improvement  in  accordance  with  the  api)rove<i 
and  adopted  project  is  $128,500 ;  but  it  is  probable  that  the  project  may 
be  completed  for  $75,000. 

The  amount  of  commerce  and  na\igation  to  be  benefited  by  the  im- 
provement is  unknown ;  it  is  assumed  that  a  development  of  trade  by 
water  would  follow  the  improvement. 
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Flushing  Bay  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
York.     Nearest  light-hoase,  North  Brother  Island. 

Amount  of  revenue  collected  during  the  past  fiscal  year,  $139,579,562.83.  Amount 
of  commerce  to  be  benefited  by  this  improvement,  . 

AMOUNTS  APPUOPRIATED. 

Bv  act  approved  March  3, 1879 $20,000  00 

By  act  approved  June  14,  1880 15.000  00 

By  act  approved  March  3, 1881 10,000  00 

45,000  00 
Amonnt  expended 2t>,  176  78 

ORIGINAL  ESTIMATE. 

4,400  linear  feet  of  pile  dike,  at  $10 $44,000  00 

7.H00  linear  feet  of  pile  dike,  at  $9 70,200  00 

900  linear  feet  of  pile  dike,  at  $7.50 6,750  00 

3,600  linear  feet  of  single  piling,  at  $3.70 13,320  00 

Contingencies,  engineering,  &c 20, 140  50 

154,410  50 

ESTIMATED  COST  OF  DIKES,  WITH  DREDGING. 

4,400  linear  feet  of  pile  dike,  at  $10 $44,000  00 

7,800  linear  feet  of  pile  dike,  at  $9 70,200  00 

900  linear  feet  of  pile  dike,  at  $7.50 6,750  00 

3,600  linear  feet  of  single  piling,  at  $3.70 13,320  00 

W3,000  cubic  yards  of  dredging,  at  20  cents 16,600  00 

Contingencies,  engineeriug,  &c 22, 630  00 

173,500  00 

Money  statement. 

July  1,  1880,  amount  available $15,639  45 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

<|25,039  45 

Jnlv  1,  1861,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 , 6,816  23 

July  1,  1881,  outstanding  liabilities *- 4,531  48 

'    '  '  **  11,347  71 

July  1,  1881,  amount  available 14,291  74 

Amount  (estimated)  required  for  completion  of  existing  project 128,500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     30, 000  00 


Abntract  of  bids  for  drtdging  in  Flmhing  Bat/f  X(nv  York;  opened  Decmnher  7,  IHfcO. 


Prico  per 
Jfo.  Name  of  bidder.  ,    cubic  yd.  Kemarks. 


in    HCOW8. 


1  ElHah  Brainenl,  Jr    ,  $0  34 

2  Atlantic  Dredtcins  Company i  27 

3  Henry  E.  Du  Bois IH 

4  Momfl  &  Comings  Dredginir  Company  I  27 

5  William  Flannery 17  | 

'Abstract  of  can  tract  for  dredging  in  Flushing  Bay^  New  York. 


Contractor.  Residence.       '  ^^^0^°* 


Subject  of  contract.    |  Remarks. 


William  Flannery '  New  York,  N.T.    Deo.  15, 1880  ,  Dredging  channel  in  ,  To  be  completed  June 

j  Flushing  Bay.  |      1,  1881. 
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D  7. 
IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

The  survey  of  Gowabus  Bay  was  directed  by  the  act  approved  June 
14,  1880,  and  the  results,  with  a  project  for  improvement  and  estimates 
of  cost,  reported  January  11, 1881.  Estimated  cost,  $183,000.  Tbe  pro 
ject  was  to  dredge  the  channel  of  Gowanus  Canal  from  the  hridjre  on 
Hamilton  avenue  to  the  pier  at  the  foot  of  Twenty -seventh  street, 
Brooklyn,  and  thence  in  a  general  southwesterly  direction  to  prolong 
t'lR  excavation  to  the  18  foot  contour  line  of  the  harbor. 

There  was  no  choice  as  to  the  direction  and  position  of  the  pro|)06e(l 
line  of  deepening,  on  account  of  being  circumscribed  by  the  pier  lines 
proposed  by  a  commission  in  1875. 

It  was  stated  that  the  channel  so  dredged  would  not  be  permanent, 
and  it  was  probable  would  not  for  many  years  receive  any  assistance  in 
maintaining  its  depth  from  the  contraetion  due  to  the  construction  of 
piers  out  to  the  legal  limit. 

A  channel,  partly  natural  and  partly  dredged,  already  existed  from 
the  Hamilton  Avenue  Bridge  to  the  southwest  corner  of  the  Erie  Basin, 
a  portion  of  it  lying  within  the  pier  line  recommended  in  1875. 

By  the  act  approved  March  3,  1881,  an  appropriation  of  $40,000  was 
granted  for  "  deepening  and  widening  the  channel  in  Gowanus  Bay  and 
the  harbor  of  New  York." 

The  terms  in  which  the  appropriation  is  couched  seem  to  point  to  the 
improvement  of  the  existing  channel  which  lay  partly  within  the  pro- 
jected pier  lines,  and  was  removed  from  the  lines  of  the  project  submit- 
ted to  Congress  in  the  report  of  January  11,  1881.  Messrs.  Beard  & 
Kobinson  submitted  a  paper  to  the  engineer  in  charge  by  which  they 
proposed  to  relinquish  for  all  time  (so  long  as  the  channel  should  exist) 
all  right  to  build  out  piers  from  the  wall  of  the  Erie  Basin  which  shonld 
interfere  with  such  channel  along  the  wall  of  the  basin. 

A  petition  from  the  Maritime  Association  of  New  York  was  at  the 
same  time  presented  to  dredge,  starting  from  the  southwest  angle  of 
the  Erie  Basin,  in  a  northerly  direction  close  to  the  western  wall  of  the 
basin  to  the  deep  water  of  tihe  harbor. 

All  of  these,  including  the  terms  of  the  appropriation  itself,  tended 
to  take  the  channel  away  from  the  lines  laid  down  in  the  map  sent  with 
the  official  report,  and  to  deprive  the  wharves  of  Bush  &  Denslow  and 
of  the  Phoenix  Chemical  Works  on  the  south  shore  of  Growanus  Bay  of 
the  advantages  of  the  channel. 

Under  these  circumstances  it  was  recommended  to  the  l^ngineer  De- 
partment by  letter  of  June  7,  1881,  from  this  office*,  to  dredge  the  exist 
ing  channel  from  Hamilton  avenue  to  the  southwest  corner  of  Erie 
Basin,  under  the  stipulation  aforesaid  of  Messrs.  Beard  &  Robinson  not 
t)  interfere  with  the  same,  and  thence  to  divide  it  into  two  branches, 
one  to  the  north  in  compliance  with  the  petition  of  the  Maritime  Associa- 
tion, and  the  other  to  the  south  to  accommodate  the  shipping  at  wharves 
of  Bush  &  Denslow,  and  of  the  Phoenix  Chemical  Works. 

It  was  also  stated  in  this  communication  that  the  north  and  sonth 
branches  starting  from  the  southwest  angle  of  Erie  Basin  lay  without 
the  proi)()sed  pier  lines  and  could  be  undertaken  without  further  delay 
or  waiting  for  searches  of  title,  or  legal  matters  pertaining  to  the 
agrei»ment  of  Messrs.  Beard  &  Robinson. 

The  reply  to  the  commxmication  was  not  received  prior  to  the  end  of 
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the  fiscal  year,  and  no  action  can  be  reported  either  as  to  the  adopted 
plan  or  to  future  operations  under  the  appropriation  of  $40,000,  made 
and  approved  March  3,  1881. 

ESTIMATED  COST  OF   THE   LAST  PROJECT. 

5H3,530  cubic  yardH  of  dredging,  at  30  cents $17r>,0r)9  00 

Engineering  and  other  contingencies 17,505  90 

Total 192, 504  90 

Messrs.  Downing  &  Lawrence,  NoTcniber  29, 1880,  mention  the  amount 

of  tonnage  of  ves§els  using  the  channel  as  370,176  tons,  comprising 

ocean  steamers,  ships,  barks,  brigs,  also  27,729  tons  of  schooners,  during 

the  period  from  January-  to  December,  1880. 
The  business  for  one  year  ending  December,  1880,  along  Gowanus 

Canal  is  stated  by  Mr.  J.  T.  Robinson  to  have  been  $5,274,500. 
Reference  is  made  to  House  Ex.  Doc.  No.  48,  Forty-sixth  Congress, 

third  session,  pages  3  and  4. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry,  New 
York  City.  The  nearest  light-house,  Rohhius'  Reef.  The  amonnt  of  revenue  collected 
at  the  port  of  New  York  during  the  fiscal  year  ending  June  30,  1881,  $139,579,56*-^. 83. 
'ITie  amount  of  commerce  and  navigation  to  be  benefited  is  about  l-^OOOjCOO. 

ORIGINAL  ESTIBrLATE. 

530,000  cubic  yards  of  dredging,  at  30  cents $1.59,000  (K) 

Engineering  and  contingencies 23.850  00 

182, 850  00 

AMOUNT  APPROPRIATED. 

By  act  approved  March  3, 1881 $40,000  00 

Money  statetnent 

Amount  appropriated  by  act  approved  March  3,  1881 $40, 000  00 

July  1,  1881,  amount  available 40,0(  0  00 

Amount  (estimated)  required  for  completion  of  existing  project 142, 850  00 

Amount  that  can  beprofitubly  expended  in  fiscal  year  ending  June  30, 1883.  <>0,  (KK)  00 


survey  of  gowanus  bay,  new  york. 

United  States  Engineer  Office, 

Neic  lor  A:,  January  11,  1881. 

General:  I  have  respectfully  to  forward  a  report  on  the  survey  of 
Oowanus  Bay,  as  provided  in  the  river  and  harbor  act  approved  June 
U,  1880. 

The  coiunierce  to  be  benefited  and  the  depth  of  channel  needed  for 
the  wants  of  commerce  are  explained  in  Exhibits  A,  B,  and  (J,  sent 
herewith. 

The  chart  sent  herewith  exhibits  in  red  lines  the  exterior  pier  and 
bulkhead  lines  as  defined  by  authority  of  the  State  of  New  York,  which 
fix  within  a  narrow  margin  the  position  of  the  channel  to  be  dredged  or 
improved. 

The  estimate  for  a  depth  of  18  feet  at  mean  low-water  is  818*^,000. 
The  channel  so  dredged  will  not  be  permanent,  and  it  is  feared  will  not 
for  many  years  receive  any  assistance  in  retaining  its  depth  from  the 
contraction  caused  by  the  construction  of  the  piers  to  the  legal  limit. 

Gowflnns  Bay  is  in  the  collection  district  of  New  York. 

New  York  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Robbins'  Reef 
hjjht,  and  the  nearest  fort  is  Fort  Columbus. 
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The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  past  I 
year  is  $131,812,349.89. 

Tlie  anion ut  of  oomnierce  and  navigation  to  he  henefited  hv  the  proposed  inipiL 
ment,  as  estimated  hy  parties  engaged  in  business  in  the  locality,  is  about  $5,iMN)j| 

The  total  amount  of  tofinage  tor  the  past  fiscal  year,  as  furnished  by  the 
parties,  is  398,905  tons. 

The  survey  was  made  during  the  past  season  by  the  party  under  1 
charge  of  Mr.  Matthew  Cox,  assistant  engineer,  under  instructions  fn 
this  office. 
Eesi>ectfully  submitted. 

John  Newton, 
Colonel  of  Engineers 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 
Xetc  York,  January  10,  le 

General:  I  have  the  honor  to  suhmit  the  foUowing  report  on  the  survey  of  Go 
nus  Bay,  New  York,  together  with  such  information  in  regard  to  the  coninierce  I 
navigation  of  the  same  as  I  have  heeu  ahle  to  ohtain. 

The  accompanying  chart  shows  the  results  of  the  late  survey,  and  the  works  of  j 
provement  completed  and  in  progress,  and  also  the  proposed  dredging.  An  estiu 
of  the  probable  cost  of  the  latter  is  appended  hereto. 

Gowanus  Bay  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Robb 
Reef  light,  and  the  nearest  fort  is  Fort  Columbus,  on  Governors  Island. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  past  fit^cal ' 
is  $131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  iuipr 
ment,  as  estimated  by  the  parties  engaged  in  business  in  this  locality,  is  all 
$5,000,000. 

The  total  amount  of  tonnage  for  the  i^ast  fiscal  year,  as  furnished  by  the 
parties,  is  39rt,905  tons. 

Extensive  improvements  are  in  progress  in  Gowanus  Bay,  especially  on  the  norths 
shore,  where  a  large  basin  is  in  progress  of  construction  and  several  slips  arepropos 
which,  when  finished,  will  give  great  facilities  for  the  loading  and  discharging  of 
sels.     These  improvements  are  shown  on  the  chart  in  full  lines  where  the  dock-fn 
is  completed,  and  in  broken  lines  where  only  proposed. 

In  1^75  a  commission,  ai)pointed  by  the  legislature  of  the  State,  established  pier  j 
bulkhead  lines  in  (iowanus  Bay.  These  lines  do  not  correspond  with  the  exterior  li 
of  the  improvements  on  the  northerly  side  of  the  bay,  along  which  the  present  <ha 
nel  rnns,  except  in  the  upper  part,  but  they  limit  tlie  space  iu  which  the  new  chan^ 
must  bo  dredged.     These  lines  are  shown  in  red  on  the  aecoinpanying  chart. 

The  improvement  proposed  is  to  dredge  a  channel  from  the  18- foot  contour  ontM^ 
the  bay  to  the  draw-bridge  for  Hamilton  avenue.     This  channel  is  estimated  at  1- 
deep  at  mean  low- water  and  200  feet  wide,  except  the  last  few  hundred  feet  near 
draw-bridge,  where  it  will  gradually  narrow  down  to  100  feet. 

The  survey  was  made  during  the  latter  part  of  October  and  1st  of  November  by  1 
party  under  the  charge  of  Mr.  Matthew  Cox,  assistant  engineer,  under  instructid 
from  this  office. 

The  plane  of  mean  low-water  to  which  all  the  soundings  were  reduced  was  obtain 
by  a  line  of  levels  from  the  United  States  coast  and  Geodetic  Survey  bench  mark 
the  Atlantic  stores  to  the  tide-staff  iu  Gowanus  Bay. 

estimate. 

530.000  cubic  yards  of  dredging,  at  30  cents |159,000( 

Engineering  and  contingencies. 23,850  f 


All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

Col.  John  Newton, 

Corps  of  Engineers y  V,  8.  A. 


1^2, 850  i 


R.  H.  Talcott., 


i 


i^'4> 
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LETTER  OF  MESSRS.  DOWNING  A  LAWRENCE. 

Brooklyn,  November  29,  1880. 

Dkar  Sir  :  In  replv  to  yours  of  19tli  instant,  we  have  to  say  that  Gowanus  Bay 
Chanuel  should  have  from  15  to  18  feet  water  at  ordinary  low#water. 

During  the  year  1880,  from  January  to  November  29,  the  following  mentioned  vessels 
have  been  up  this  channel,  and  very  much  annoyance  has  been  occasioned  by  the 
shallowness  of  water : 

Tods. 

5  ocean  steamers,  aggregate  tonnage 4, 194 

60  ships,  aggregate  tonnage 59,861 

498  barks,  aggiegate  tonnage 287, 127 

65  brigs,  aggregate  tonnage 19,994 

Total  tonnage  deep-water  vessels 370, 176 

In  addition  to  above,  198  schooners 27,729 

Making  grand  total  of  registered  tonnage 398, 905 

besides  an  immense  traffic  in  oil,  lumber,  bricks,  iron  ore,  &c.  The  above  figures  can 
l>e  veritied  by  reference  to  custom-house  recoros.  When  this  channel  is  deepened, 
very  many  more  large  vessels  will  make  use  of  it.  We  think  that  during  the  year 
1879  there  were  quite  as  many  vessels  in  this  district  as  in  1880.  If  we  can  be  of  any 
further  service  to  you  in  this  or  any  other  cause,  please  command  us. 
Yours,  truly, 

Downing  &  Lawrence. 
General  John  Newton,  U,  S,A, 


B. 

^^ames  of  jntrtieft  doing  huainena  on  and  adjacent  to  the  Gotvanus  Canal,  in  the  city  of  Brooklyn  ^ 
N.  y.,  and  statement  of  amounts  in  valuer  quantities,  and  style  of  business,  for  one  year 
tnding  December  1,  18?i0. 


NameB. 


Ken  yon  &  Newton 

^V»t8on  Jc  Pattincer 

Kfl»«*v«  it  LoughUn 

H.  W.Jones  &  Co 

Hobby  &i  Leeds 

J.  Pie'per's  Sons 

S.  W.Browne  A:  Co 

Nelaon  &  HoUlen 

I».  G.  Hnglies 

John  Fink 

J.T.Story 

(r.  Rons  &  Sons. 

Ilalstead  Brothers 

A.  W.Adama 

J.  S.  Loomis 

William  Bradley 

BdwardC.  Pease Lnmberand  mill. 

J.  liorton  &.  Sons Masons' materials 

Brooklyn  Improvement  Company Lumber  and  material 

South  Brooklyn  Saw-Mill  Company Timber 

J.  T.  £.  Litchtleld  &  Co Lumber  and  timber 

Weber A:Quinn Coalandwood 

CaryA  Erans Hay  and  grain 

P.  li.  Qninn Coal  and  wood 

J.  T.  Schmadecker do 

Martha  Sc  Boyle do 

Knight  &  Lidfbrd do 

H.  S.  Christian Masons' materials 

Rankin  &  Rosa Freestone 

0«M>rgeF.  Gregory Petroleum  oil 

H.J.  Baker  &^jBrother Chemicals  and  fertilisers. 


Kind  of  merchandise. 


Quantity. 


Lnmberand  timber 

...^.  do 

Coal  and  wood 

do 

Lumber,  bricks.  A:c 

Wood 

Hay  and  grain 

Coal  and  wood 

Masons'  materials 

Coal  and  wood 

Coal 

Lumber  and  timber 

do 

Masons'  materials 

Lumber,  moldings,  &o  . . . 
Freestone. 


r>,  000,  000  feet 

6, 000,  000  feet 

50,  000  tons 

AlMmt  8,000  tons... 
73,000  tons 


27, 000  tons  . 


6,000  tons 

30,000  tons 

4, 000,  000  feet I 

1, 000, 000  feet,  6mos. 


4, 500, 000  feet I 

3,000  tons   I 

1,000,  000  feet  

400Tes8el8of  150tons 

10,  000,  000  feet 

6, 250. 000  feet ' 

4,0O0,0J0feet 

45,  000  tons 

45,  000  tons 

10, 000  tons 

40, 000  tons 

50,000  tons 

18, 000  tons 


2, 500  tons 

100, 000  barrels. 


Value. 


$150,  roo 
160,  UOO 
250,  000 

40, 1)00 
180,  000 

31,  .'iOO 
600,  (»00 
265,  000 
150,  000 

40.  000 
150,000 
125,  000 

50,  000 

75,  000 
125,  000 

4H,  0(K) 

75,  000 
250,  000 
500,000 
250.  000 
100.  000 
125,  000 

90,000 

50,000 
160,000 
250.000 

90.000 
•175,  000 

45.000 
600,000 

75,000 


74,  500 
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Vttsseh  recoi'ded  in  custom-house  arriving  in  Gowantis  Bay  Channel  for  eleven  months.  Jot- 

uary  1  to  December  1,  18^. 

5  steamers,  aggregate 4, 194  tons,  average 839toiw, 

50  ships,  aggregate 59, 861  tons,  average 1, 197  toiK 

498  barks,  aggregate 287, 127  tons,  average 576  tons, 

65  brigs,  aggregate 19,994  tons,  average 307  tou^ 

198  schooners,  aggregate 27, 729  tons,  average 140  tons. 

398,905 
(Received  from  Mr.  Jeremiah  P.  Robinson.) 


LETTER  OF  THE  PRESIDENT  OF  BUSH  AND  DEN8L0W  MANUFACTURING  COMPANY. 

New^York,  yoremher  20,  1«H). 
Dear  Sir  :  Your  esteemed  favor  of  the  19th  instant  at  hand  and  contents  noted. 
In  answer  we  would  state  that  the  depth  of  water  required  by  the  parties  up  the  crwk, 
which  we  understand  to  be  21  feet  at  low-tide,  would  be  sufficient  for  most  of  the  ves- 
sels coming  to  our  docks  and  to  those  of  our  neighbors. 

The  largest  vessels  afloat  are  employed  in  carrying  petroleum,  but  we  could  scarceh 
ask  for  more  water  than  is  required  in  the  general  shipping  business.  We  will^ladh 
hold  ourselves  ready  to  give  you  any  additional  information  or  assistance  within  onr 
reach. 

Yours,  very  respectfully. 

Bush  and  Denslow  MANUFACTrRiNO  Company, 

By  R.  T.  Bush, 

I* resident, 
Mr.  R.  II.  Talcott, 

Assistant  Engineer. 


D  8. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

The  survey  was  directed  by  the  act  approved  March  3, 1879,  and  the 
results,  with  a  project  of  improvement  and  estimates  of  cost,  reiwrted 
January  31,  1880.    Estimated  cost,  $36,250. 

The  project  contemplated  dredging  and  deepemng  the  channel  from 
the  mouth  to  the  bridge  at  Vernon  avenue. 

Under  the  appropriation  of  $10,000,  approved  June  14, 1880,  a  con- 
tract was  made,  after  public  advertisement,  November  6, 1880,  for  dredg- 
ing a  channel  60  feet  wide  and  18  feet  deep  at  mean  low-water,  from  the 
mouth  of  the  creek  to  Vernon  avenue. 

The  contract  was  completed  in  June,  1881;  the  width  prescribed  for 
the  channel  being  as  great  as  could  be  given,  with  the  funds  available. 
Owing  to  the  increased  cost  of  dredging,  it  will  be  safer  to  advance  thf 
original  estimate  to  $46,000. 

It  was  found  impossible  to  extend  the  dredging  to  the  bridge,  owing 
to  the  continual  use  of  the  draw,  and  as  much  of  the  bottom  was  soft 
and  to  some  extent  flowing,  the  full  depths  attained  could  not  be  kept 
under  a  width  of  the  cut  restricted  to  (>0  feet. 

1.  The  original  condition  of  the  channel  gave  a  depth  of  12 J  to  18 
feet  at  mean  low-water,  which  was  insufficient  for  the  large  class  of 
vessels  frequenting  the  creek.    The  width  was  240  feet. 

2.  The  original  adopted  project  for  the  improvement  was  to  dredge  a 
channel  about  200  feet  wide  and  from  18  to  21  teet  in  depth,  and  no 
change  has  been  made 
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3.  Nothing  has  been  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1880. 

4.  No  change  in  the  condition  of  the  creek  to  same  date. 

5.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$  7,566.48,  and  the  depth  of  the  channel  along  the  cut  made  is  generally 
over  17  feet,  with  a  minimum  depth  of  15^  feet. 

6.  The  balance  on  hand,  $2,433.52,  will  probably  be  expeiuled  during 
the  year  ending  June  30, 1882,  in  removing  bowlders  and  improving  the 
cut  already  made. 

7.  The  estimated  amount  for  the  entire  completion  of  the  work  of  im- 
provement, in  accordance  with  the  approved  And  adopted  project,  would 
be  $36,000  by  the  revised,  and  $26,250  by  the  original,  estimate. 

The  commerce  of  the  creek  is  very  large,  and  the  amount  of  active 
business  so  great  as  to  make  it  difficult  to  work  upon  the  improvement. 
Mr.  Francis  Pidgeon,  February  7,  1880,  states: 

There  are  at  this  time  18  large  square-rigged  vessels  lying  in  the  creek,  and  in 
sight  from  the  bridge.  There  is  a  trade  of  |10,000,000  annaally  done  in  refined  oil, 
sud  1  am  told  by  one  of  the  firm  of  the  Devoe  Manufacturing  Company  that  their 
firm  loaded  18  vessels  with  refined  oil  for  foreign  ports,  in  the  mouth  of  January 
last.     •     •     * 

Many  large  firms  are  located  on  the  creek.  There  are  the  Sone  and  Fleming  Com- 
pany, Empire  and  Brooklyn  Refineries,  and  mauy  other  large  concerns  which  would 
be  tedious  to  mention. 

There  are  from  150  to  200  vessel^,  consisting  of  ships,  lighters,  tugs,  «fec.,  passing 
through  the  draw  daily.     »     »     * 

There  is  no  question  of  the  extreme  activity  to  be  daily  witnessed  on 
the  creek. 

Tlie  work  is  in  the  collection  district  of  New  York.  Nearest  light-honse  is  on  Black- 
vreirs  Inland. 

Amount  of  revenue  collected  during  the  past  fiscal  year  $139,579,562.83.  Amount 
of  commerce  to  be  benefited  by  the  completion  of  this  work, . 

ORIGINAL  ESTIMATE. 

DrtHlging  145,000  cubic  yarils $36,250  00 

AMOUNT  APPROPRIATED. 

By  act  approved  June  14,  1880 #10,000  HO 

Amount  expended.-- 7,566  48 

Money  statement 

July  1,  1H80,  amount  available , #10,000  00 

Jaly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 7,.')(;6  48 

July  1,  1881,  amount  available 2,4.33  52 

Amount  (estimated)  required  for  completion  of  existing  project 26,  "250  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     3(5, 000  00 


Abstract  of  bids  far  dredging  in  yew  town  Creek  y  East  Kiver,  New  York;  opened  October  29, 

1880. 


Jfo.  Name  of  bidder. 


1  I  Willhun  FUumery. 


Price  per 
cubic  yard 
in  place. 


Bemarks. 


$0  43 
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Abstraei  of  (xmtraot  for  dredging  in  Newtoum  Crwkf  East  Biverj  New  Tcrk. 


Contractor. 


William  Flannery  . 


Beaidenoe. 


^*te2Jr°|    Subject  of  contract. 


New  York,  N.  Y.  1  Nov.  6, 1880. 


Dredging  channel  in 
Newtown  Creek. 


To     be     oomiilatei 
April  1,  188L 


IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

The  survey  of  this  creek  was  directed  by  the  act  approved  March  3, 
1871,  and  ou  January  19, 1872, 1  reported  projects  and  estimates  for  the 
improvement  upon  different  scales  of  magnitude. 

On  April  3,  1872,  a  partial  project  for  an  improvement  from  Town 
Dock  to  a  point  3,000  feet  above  Lock  woods  was  submitted  at  an  esti- 
mate of  $136,000,  which  was  intended  to  secure  a  depth  of  9  or  10  feet 
at  mean  high-water,  between  the  points  named. 

Under  this  project  a  cut  has  be^n  excavated  through  marsh  meadow 
and  rock,  and  the  channel  thereby  straightened  between  Town  Dock 
and  Lockwoods.  Under  the  old  bridge,  on  the  Boston  road  (which  has 
been  replaced  with  a  new  structure  by  the  local  authorities),  the  water- 
way was  deepened  and  widened. 

The  remainder  of  the  project,  viz,  the  construction  of  a  tidal  basin 
above  Lockwoods,  estimated  to  cost  $83,000,  has  not  been  undertaken 
for  want  of  funds.  In  addition  to  the  project  a  channel  has  been  exca- 
vated west  of  Goose  Island  to  afford  a  depth  of  9  or  10  feet  at  mean 
low- water,  and  a  large  quantity  of  bowlders  and  gravel  just  below  Pel 
ham  Bridge,  endangering  navigation,  has  been  removed. 

1.  The  original  condition  of  navigation  was,  between  Town  Dock  and 
Lockwoods,  a  draught  of  less  than  7  feet  at  high- water  through  an  intri 
cate,  crooked,  and  narrow  channel,  a  draught  in  the  channel  south  of 
Goose  Island,  rather  more  than  7  feet  at  high-water,  and  a  dang^erous 
reef  of  bowlders,  &c.,  in  close  proximity  to  the  course  of  vessels  in  pa.sj^ 
ing  the  draw  at  Pelham  Bridge. 

2.  The  originally  adopted  project  was  for  the  making  of  a  channel  of 
9  or  10  feet  of  draught  at  high-water  from  Town  Dock  to  a  i)oint  ;i,(¥«i 
feet  above  Lockwoods,  which  included  the  construction,  not  yet  under 
taken,  of  a  tidal  basin  above  Lockwoods.  To  this  have  been  since  added 
the  dredging  of  the  channel  west  of  Goose  Island,  and  th6  removal  of 
the  reef  of  bowlders,  gravel,  &c.,  just  below  Pelham  Bridge. 

3.  The  amount  expended  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1880,  was  $46,027.80. 

4.  At  that  date  from  the  absence  of  complaint  it  was  inferred — do 
surveys,  however,  having  been  made  to  test  the  fact — that  the  channels 
retained  the  depth  of  9  or  10  feet  at  high-water. 

5.  During  the  fiscal  year  ending  June  30,  1881,  no  expenditures  have 
been  made. 

6.  As  to  the  amount  which  can  be  profitably  expended  during  the 
year  ending  June  30, 1882,  it  is  not  proposed  to  extend  the  improve- 
ment already  completed. 

It  may  be  necessary  to  rectify  defects  which  a  future  examination  may 
discover  in  portions  of  the  channels  alremly  operated  ui)on.  Further- 
more, until  it  is  proved  that  a  depth  of  9  or  10  feet  at  high- water,  deemed 
sufficient  for  the  requirements  of  commerce  in  this  locality,  cannot  lie 


APPENDIX    D.  641 

maintained  uuder  the  8c«ale  of  improvement  already  completed,  it  will 
he  nnneeessary  to  inaugurate  new  works.  The  amount  of  funds  available, 
87,372.14,  will  be  quite  sufficient  for  the  present  wants  of  the  case. 

7.  The  amount  necessary  to  be  appropriated  for  the  entire  and  per- 
manent completion  of  the  work  of  improvement  in  accordance  witli  the 
approved  and  adopted  project,  if  entirely  carried  through  as  designed,  is 
*82,500. 

This  work  is  in  the  collection  district  of  New  York.    Nearest  port  of  entrj',  New  York. 
Nearest  lifi^bt-hoase,  Stepping  Stones. 

.  Amount  of  revenue  collected  daring  the  year  ending  Jane  30,  1881,  $139,579,502.83. 
Aiuonnt  of  commerce  benefited  by  the  completion  of  this  work,  $2,238,203. 

OKIGINAL  ESTIMATE. 

ISasin,  purchase  of  site,  18  acres,  at  $150 $2,700  00 

Kxcavation  to  level  of  mean  low-water,  200,000  cubic  yards,  at  40  cents....  80,000  00 

Kxcavatiou  of  cut  60, 000  cubic  yards,  at  40  cent« 24,000  00 

Diking  and  revetting  hank  of  cut ." 12,000  00 

Engineering  and  contingencies 17,800  00 

136,500  00 

AMOUNTS  APPROPRIATEP. 

By  »€t  approved  March  3,  1873 $25,000  00 

By  act  approved  March  3,  1875 12,000  00 

By  act  approved  June  18,  1878..: 10,000  00 

By  act  approved  March,  3,  1879 3,500  00 

By  act  approved  June  14,  1880 3,500  00 

Total 54,000  00 

Amount  expended 46,627  86 


Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project 82,500  00 


July  1.  18H},  amount  available $7,372  14 

July  1,  l*»:*l,  amount  available 7,372  14 


D  xo. 

IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

The  survey  was  directed  by  the  act  approved  March  3,  1875,  and 
the  results  with  a  project  of  improvement  and  estimates  of  cost  reported 
March  3,  1875. 

£cho  Harbor  is  a  well-sheltered  expanse  of  water,  being  land-locked 
on  all  sides,  except  the  southeast,  where  it  opens  into  Long  Island 
Soand. 

The  improvement  designated  was  the  removal  of  two  reciS,  "  Start 
Kock''  and  ^'Sheepshead  Rock."  The  amount  of  the  estimate  was 
♦:$8,955.38,  and  it  was  reported  that  such  improvement  would  be  for  the 
benefit  of  local  commerce. 

Under  the  first  appropriation  of  $10,000,  June  18, 1878,  "Start  Rock'' 
was  removed  in  1879  to  a  depth  of  7  feet  at  mean  low-water.  The  ap- 
propriations of  $3,000  made  March  3.  1879,  and  of  $3,000  June  14, 
1880,  did  not  suffice  with  the  balance  left  from  the  first  appropriation 
to  commence  the  removal  of  Sheepshead  Rock,  nor  was  it  until  the  ap- 
propriation of  $3,000  March  3, 1881,  had  become  available  that  this 
work  could  be  undertaken. 
41  £ 
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Proposals  have  been  smce  accepted  for  the  removal  of  a  portsoa  of 
this  reef  (amounting  to  506  cubic  yai'ds)  to  the  depth  of  9  feet  at  mean 
low-water. 

1.  The  original  condition  of  navigation  showed  rocky  obstructioos, 
^^  Start  Eock''  and  ^^  Sheepshead  B<^k,''  the  former  exposed  in  part  at 
low-water  and  the  latter  with  a  least  depth  over  it  at  mean  low-water 
of  1  foot. 

2.  The  originally  adopted  project  was  the  removal  of  these  rocks,  the 
former  to  6  feet  at  mean  low-water,  and  the  latter  to  9  feet.  A  change 
of  project  was  made  by  increasing  the  depth  of  removal  of  Start  Bo^ 
to  7  feet  at  mean  low- water. 

3.  The  amount  expended  to  June  30, 1880,  was  $10,288.54. 

4.  The  condition  of  the  improvement  was  the  removal  of  Start  Rock 
to  the  depth  of  7  feet  at  mean  low-water. 

5.  The  amount  expended  during  the  fiscal  year  ending  June  3u, 
1881,  was  $98.93,'and  without  change  in  the  navigable  condition  of  thr 
harbor. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30, 1882,  will  be  the  available  balance,  $8,612.53,  for  the  ns 
moval  of  a  portion  of  Sheepshead  Rock  to  the  depth  of  9  feet  at  mean 
low-water. 

7.  The  estimated  amount  for  the  entire  and  permanent  completion  <e 
the  work  of  improvement,  in  accordance  with  the  approved  and  adopted 
project,  is  $19,955.38. 

From  information  furnished  in  December,  1875,  it  was  stated  that  thr 
tonnage  of  the  port  for  the  previous  three  years  was  50,000  tons  per 
annum,  and  the  value  of  the  commerce  $1,500,000  per  annum. 

This  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  NV^t 
York.    Nearest  light-house,  Execution  Rock. 

Amount  of  revenue  collected  for  the  year  ending  June  30,  18??1,  $139,579,5fiiv 
Amount  of  commerce  to  be  benefited  by  the  completion  of  this  work,  ^1,500,000. 

OHIGINAL  ESTIMATE. 

Removing  Sheepshead  Rock $21,201  T 

Removing  Start  Rock 12,174  &• 

Contingencies 5,0tfl  I 

Total... 38.iKw3- 

AMOITNTS  APPROPRIATED. 

By  act  approved  June  18,  1878 $10.00i)(* 

By  act  approved  March  3,  1879 :{,0i)0  w 

By  act  approved  June  14,  1880 3.000<» 

By  act  approved  March  3,  1881 3,(i0U  t« 

Total ll>,<KWft 

Amount  expended 10,  :{iC  - 

Money  statement 

July  1,  1H80,  amount  available $5,711  46 

Amount  appropriated  bv  act  approved  March  3,  185?1 3, 000  00 

$",711  ; 

July  1,  IH^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  IbH) 1 ^< 

July  1,  1881,  amount  available 8.61i  C 

Amount  (estimated)  required  for  completion  of  existing  project 19,1*55  > 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1SH3.   13.  OOU  i*- 
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D  II. 

IMPROVEMENT  OF  HABBOR  AT  NEW  ROCHELLE,  NEW  YORK. 

The  act  approved  June  14, 1880,  directed  tlie  survey  of  this  harbor,  and 
the  results,  with  a  project  of  improvement  and  estimates  of  cost,  were 
reported  January  28, 1881.    The  estimated  cost  was  $40,825. 

The  act  approved  March  3, 1881,  appropriated  $20,000  for  this  work, 
and  it  is  proposed  to  devote  this  sum  to  the  formation  of  a  channel 
around  Glen  Island  of  the  depth  of  6  feet  at  mean  low-water,  and  to  re> 
move  a  rock  in  the  outlet  of  that  channel  to  a  depth  of  8  feet  at  mean 
low-water. 

The  essential  features  of  this  improvement  are  the  excavation  of  the 
channel  above  named,  completed  to  the  depth  of  8  feet  at  mean  low- 
water,  the  removal  of  the  rock  at  its  outlet,  the  removal  of  Coming's 
Bock,  and  the  removal  of  the  rock  marked  G  upon  the  chart  transmitted 
January  28, 1881. 

Other  rocks  will  require  simple  marking,  by  beacon  or  otherwise,  so 
that  their  position  may  be  known. 

1.  The  original  condition  of  the  channel  was  narrow  and  interspersed 
with  suuken  reef  of  rocks,  which  made  it  dangerous  for  navigation,  and 
in  the  channel  proposed  to  be  excavated  by  dredging,  the  depth  varied 
from  0  to  8  feet  at  mean  low-water. 

2.  The  originally  adopted  pioject  was  to  remove  the  rocky  obstruc- 
tion and  dredge  an  inner  channel  between  Hunter's  and  Flat  islands ; 
the  estimated  cost  was  $40,825,  and  this  project  has  not  been  modified. 

3.  There  were  no  expenditures  up  to  June  30,  1880. 

4.  The  condition  remained  unaltered  at  that  time. 

6.  The  expenditures  during  the  year  ending  June  30, 1881,  $231.15, 
were  for  incidental  purposes  only,  no  work  being  dohe. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30, 1882,  will  be  the  balance  of  $19,76m.85,  devoted  to  the  for- 
mation of  a  channel  around  Glen  Island  by  dredging  and  removing 
rock  of  the  depth  of  6  feet  at  mean  low- water,  and  of  the  width  of  100 
fidet. 

7.  The  estimated  sum  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $20,825. 

The  interests  to  be  benefited  by  the  improvement  were  stated  in  the 
report  of  January  28,  1881,  containing  the  projects  and  estimates  in 
tiiese  words : 

The  improvement  indicated  by  the  present  survey  refers  to  that  part  of  New  Rochelle 
Harbor,  contiguous  to  Glen  and  Flat  islands,  upon  which  buildings  adapted  to  the 
purposes  of  a  summer  resort  have  been  erected.  A  number  of  steamers  convey  excur- 
sionists during  the  warm  season  to  these  islands,  and  ir.  is  understood  that  the  object 
of  the  examinations  just  made  of  the  chaunels  is  to  prepare  safe  and  convenient  lines  of 
approach  and  departure  from  the  islands  selected  for  tne  purposes  named.  Commerce 
and  trade  with  New  Rochelle  have  apparently  little  to  do  with  the  proposed  improve- 
ment. 

The  amount  of  tonnage  of  the  steamers  and  barges  conveying  the  excursionists  to 
the  islands  named  is  not  known.  The  trips,  however,  are  frequent  and  the  number  of 
pansengera  large. 

The  improvements  stated  will  conduce  to  the  jirotection  of  life'of  ex- 
cursionists in  search  of  fresh  air  and  health,  although  no  commerce  may 
be  directly  benefited  thereby. 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York.    Nearest  port  of 
entry,  New  York  city.     Nearest  light- house.  Execution  Ro<'k,Long  Island  Sound. 
Amount  of  revenue  collected  during  fiscal  year  ending  June  30, 1^1,  |139, 579, 562.83. 
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ORIGINAL  ESTIMATE. 

Removal  of  the  "  Corning  Rock  ": 

ir.O  cubic  yards  rock  excavation,  at  #40 $6,000  00 

Engineering  anil  contingencies 900  00 

16,903  00 

Dredging  inner  channel  and  removing  rock  : 

45,000  cnbi3  yards  dredging,  at  30  cents 13,500  00 

300  cubic  yards  rock  excavation,  at  $20 6, 000  00 

Engineering  and  contingencies 2,925  00 

22, 425  f*^ 

Removal  of  rock  **  C  "  oast  of  Flat  Island  dock : 

400  cubic  yards  rock  excavation,  at  $25 10, 000  00 

Engineering  and  contingencies 1,500  00 

11,500  »>^ 

40,825(^1 

AMOUNT  APPROPRIATED. 

By  act  approved  March  3,  IbSl $20, 000  ft 

Amount  expended 231  1^ 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 $20,  OW)  *» 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 231  1' 

July  1, 1881,  amount  available 19.768  < 

Amount  (estimated)  required  for  completion  of  existing  project $20, 825  « 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 18tt3.     19,  OOO  <• 


survey  of  new  rochelle  harbor,  westchester  county,  new 
york,  from  city  island  to  the  town  of  new  rochelle. 

United  States  Engineer  Office, 

New  York,  January  28,  1881. 
General  :  I  have  respectfully  to  report  upon  the  survey  of  "  New 
liochelle  Harbor,  Westchester  County,  New  York,  from  City  Island  t* 
the  town  of  New  Rochelle,"  as  directed  in  the  river  and  harbor  act  ap- 
proved June  14, 1880. 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  on  Exfci- 
tion  Rock  in  Long  Island  Sound,  and  the  nearest  fort  is  Fort  Schuyler,  distant  abec^ 
6  miles  in  a  southerly  dii-ection. 

The  amount  of  revenue  collected  at  New  York  City  dnring  the  past  fiscal  year  :•> 
$131,812,349.89. 

The  very  limited  trade  by  water  with  New  Rochelle  is  carried  to  Ecbo 
Harbor,  which  embraces  the  water-front  now  in  use.  Echo  Harbor  has 
alreaiy  been  the  subject  of  improvement  through  appropriations  granted 
by  OoDgress. 

One  reef  of  rock  has  been  removed,  but  further  funds  are  necessarr 
to  complete  the  project. 

The  improvement  indicated  by  the  present  survey  refers  to  that  part 
of  New  Rochelle  Harbor,  contiguous  to  Glen  and  Flat  Islands,  upon 
which  buildings  adapted  to  the  purposes  of  a  summer  resort  have  been 
erected.  A  number  of  steamers  convey  excursionists  during  the  warm 
season  to  these  islands,  and  it  is  understood  that  the  object  of  the  exam 
inations  just  made  of  the  channels  is  to  prepare  safe  and  convenient 
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lines  of  approach  and  departure  from  the  islands  selected  for  the  pur- 
)>o8e8  named.  Commerce  and  trade  with  New  Rochelle  have  apparently 
little  to  do  with  the  proposed  improvement. 

The  amount  of  tonnage  of  the  steamers  and  barges  conveying  the 
excursionists  to  the  islands  named  is  not  known.  The  trips,  however, 
are  frequent  and  the  number  of  passengers  large. 

The  survey  was  made  by  the  party  under  the  charge  of  Mr.  Charles 
Cr.  Weir,  assistant  engineer,  under  tlie  supervision  of  Mr.  R.  II.  Taleott, 
assistant  engineer,  whose  report,  together  with  the  chart  of  the  locality, 
is  forwarded  herewith. 

The  very  full  report  of  Mr.  Taleott,  in  connection  with  the  chait,  gives 
an  adequate  idea  of  the  difficulties  and  risks  to  navigation  at  the  pres- 
ent time,  and  of  the  improvements  to  be  made  for  its  amelioration. 

If  it  should  be  decided  to  improve  the  approaches  to  Glen  and  Flat 
Islands,  in  the  harbor  of  New  liochelle,  and  to  excavate  a  channel  around 
Glen  Island,  the  estimated  cost  would  be : 

Approaches  to  Glen  Island  : 

Hemoval  of  Corning  Rock,  150  cubic  yards,  at  sAO ,$(),0(K)  00 

El  I  (pncering  and  contingencies,  15  peV  cent 1^00  (K) 

e<5,900  00 

Excavating  interior  channel  around  Glen  Island: 

Dredging  45,000  cubic  yards,  at  30  cents 13, 5(H)  00 

Kock  excavation,  300  cubic  yanls,  at  ^20 6,000  00 

Engineering  and  contingencies,  15  per  cent 2, 925  00 

22,425  00 

Approaches  to  Flat  Island : 

Removal  of  Rock  *'C,"  400  cubic  yards,  at  !!i!25 10,000  00 

Engineering  and  contingencies,  15  per  cent 1,500  00 

11,500  00 

40,825  00 

The  dredging  of  the  interior  channel  around  Glen  Island  will  not,  it 
is  sup]>ose<l,  secure  a  permanent  improvement,  nor  do  the  features  of  the 
locality  indicate  any  mode  of  insuring  such  permanence. 
KespectluUy  submitted. 

John  Newton, 

Colonel  of  Engineers. 
Brig.  Gen.  II.  G.  WiyaiiT, 

Chief  of  Engineers^  U.  S.  A. 
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keport  of  mr.  r.  if.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 

Xew  Yorky  January  27,  1881. 

General:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  New 
Rochelle  Harbor,  Westchester  County,  New  York,  from  City  Island  to  the  town  of 
New  RocheUe,  which  has  been  made  during  the  past  season. 

The  accompanying  chart  shows  the  present  condition  of  the  channels  and  the  works 
proposed  for  their  improvement. 

An  estimate  of  the  probable  cost  of  these  works  is  appended  hereto. 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry. 

The  nearest  light-hoase  is  Execution  Rock  light,  in  Long  Island  Sound,  and  the 
nearest  tort  is  Fort  Schuyler,  on  Throgg^s  Neck,  about  6  miles  distant  in  a  southerly 
direction. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
1131,812,349.89. 
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The  amount  of  oommerce  »ad  nayigation  to  be  benefited  by  the  proposed  improTe- 
ment  is  prospective. 

The  amoant  of  tonnage  for  the  past  year  is  not  known. 

Now  Rochelle  Harbor  is  in  the  southerly  part  of  the  town  of  New  Rochelle.  New 
Rochelle  being  mostly  a  place  of  summer  residence,  and  having  communication  with 
New  York  City  by  two  railroads,  there  is  only  a  small  amount  of  freight  transported 
by  water,  and  that  is  carried  to  Echo  Harbor,  which  is  only  a  little  farther  nort-n,  and 
just  as  convenient  to  the  town. 

The  navigation  of  Echo  Harbor  has  already  been  inivroved  by  the  removal  of  one 
rook,  which  was  a  sreat  obstruction,  and  a  portion  of  the  funds  necessary  for  the  re- 
moval of  the  second  rock  are  already  appropriated. 

It  is  urged,  however,  by  those  interested  in  having  New  Rochelle  Harbor  and  the 
channel  leading  to  it  improved,  that  whereas  at  Echo  Harbor  there  is  no  water  along- 
side of  the  docks  for  some  time  before  mean  low -water,  except  at  the  entrance  to  the 
inner  harbor,  at  New  Rochelle  Harbor  there  is  always  deep  water,  and  that,  with  an 
improvement  in  the  channel  leading  to  it,  vessels  could  come  and  go  at  all  times  of 
the  tide. 

In  the  rrogiess  of  the  survey  care  has  been  taken  to  develop  the  bottom  as  thoroughly 
as  possible.  Inquiries  were  made  as  to  the  x>osition  of  the  known  reefs  of  rock,  and 
these  have  been  accurately  located,  and  where  they  obstructed  navigation  have  been 
sufficiently  developed  for  a  calculation  of  the  probable  cost  of  their  removal.  It 
would  be  imi^ossible  to  be  sure  that  all  the  reefs  had  been  found  without  sweeping  the 
whole  area  surveyed,  and  for  this  operation  neither  time  nor  funds  weie  available. 

There  are  no  obstructions  to  vessels  of  moderate  draught  between  City  and  Hart's 
Islands  which  need  removal ;  for  though,  at  its  southerly  entrance,  the  channel  is 
narrow,  and  there  is  a  large  flat  the  rest  of  the  way  between  the  islands,  there  is  now 
nearly  15  feet  of  water  on  this  flat  at  mean  low-water,  and  no  known  reefs  of  rocks 
until  Rat  Island  Is  encountered.  This  island  is  a  rocky  reef  and  partially  immersed  at 
all  tides.  It  is  on  the  west  side  of  the  channel  and  easily  avoided.  On  the  Hart'H 
Island  side  there  is  a  reef  of  rocks  about  midway  between  tne  two  docks,  but  it  is  well 
out  of  the  channel,  and  only  dangerous  to  vessels  intending  to  land  at  Hart's  Island. 

From  City  Island,  for  some  distance  north,  there  is  a  good  deep  channel,  clear 
of  obstructions,  with  the  exceptions  of  a  sunken  reef  of  rocks  about  one-fourth  of  a 
mile  northeast  of  High  Island,  marked  •*  A, "  which  rises  suddenly  out  of  dcen  water  to 
within  12  feet  of  the  plane  of  mean  low-water,  and  a  reef  extending  northwesterly 
from  the  upper  end  of  Hart's  Island,  which  has  about  14  feet  of  water  over  it  at  mean 
low-water.  These  leefs  are  not  dangerous  for  vessels  of  the  draught  now  used,  or 
likely  to  be  used,  for  traffic  in  this  locality. 

About  a  half  of  a  mile  south  of  David's  Island  there  is  quite  a  largo  reef  of  rocks 
called  Machaux  Rocks,  which  are  partially  uncovered  at  mean  low-water,  but  they 
are  well  to  the  east  of  the  channel  as  now  used,  and  no  obstruction  to  its  navigation. 

There  is  a  small  reef,  marked  ^*  B,"  with  only  14  feet  of  water  on  it,  about  500  feet 
west  of  Machaux  Rocks,  which  is  directly  in  the  channel,  but  vessels  with  sufficient 
draught  1o  touch  it  would  not  be  able  to  pass  the  shoal  water  just  north  of  it,  so  it 
can  hardly  be  considered  an  obstruction. 

Before  reaching  David's  Island  the  water  shoals  rapidly,  aud  a  large  mud  flat  ex- 
tends all  the  way  across  to  Hunter's  Island,  with  only  about  9  feet  over  it  at  mean 
low-water.  The  bottom  of  this  shoal  is  soft  mud  with  few  exceptions,  and  there  are 
oyster  beds  until  near  the  Hunter's  Island  shore,  where  several  rocks  appear  and  ren- 
der navigation  dangerous.    They  are  not  near  enough  to  the  channel  to  require  removal. 

Between  David's  Island  and  the  Flat  and  Glen  islands  there  are  two  channels,  both 
of  them  with  deep  water. 

These  channels  are  separated  by  a  chain  of  rocky  islands  and  sunken  reefs  of  rock. 
The  westerly  channel  is  quite  straight,  and,  though  narrow,  is  safe  when  care  is  taken 
to  avoid  the* rocks  near  its  southerly  end,  which  are  now  buoyed. 

The  easterly  channel,  which  is  the  deepest,  is  now  rather  dangerous  and  intricate, 
for,  in  addition  to  the  reefs  which  show  at  low-water,  there  is  a  sunken  reef  a  little* 
northeast  of  Goose  Island,  which  has  only  about  8  feet  over  it  at  mean  low-watef ,  and 
is  almost  directly  in  the  channel.  The  propeller  Erastus  Coming  struck  on  this  reef 
last  summer  when  loaded  with  excursionists,  aud  sank  after  beiuji^  run  ashore. 

This  reef  seems  to  have  been  unknown  until  this  accident,  which  has  given  it  the 
name  of  the  '^  Corning  Rock." 

Its  removal  would  l)e  a  great  benefit  to  navigation.  From  this  point  into  the  harbor 
there  is  a  deep  channel,  aud  though  there  are  several  reefe  of  rock,  they  do  not  obstruct 
navigation,  as  they  are  well  known  and  are  buoyed.  The  great  trouble  experienced 
now  is  that,  after  getting  into  the  harbor,  there  is  very  little  room  for  a  long  vessel  or 
steamboat  to  turn  round  in,  and  much  time  is  lost  in  that  operation.  To  relieve  this 
it  has  been  suggested  by  those  interested  in  the  improvement,  that  a  channel  could  be 
dredged  round  the  islands  and  enter  the  main  channel  north  of  Hunter's  Island.  For 
some  distance  from  the  Neptune  House,  where  the  present  landing  is  located,  there  is 
already  a  good  channel  back  of  the  islands,  which  would  be  safe  for  vessels  if  buoys 
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'were  placed  on  two  reefe  of  rock,  marked  •*  D"  and  "E,"  which  are  close  to  the  edge 
of  the  channel. 

Between  Hunter's  and  the  Flat  islands,  in  the  deepest  part,  there  are  now  only  a  few 
iuchee  of  water  at  mean  low-water  for  some  distance.  Tnis  shoal  seems  to  be  soft  mud, 
ttnd  the  borings  which  have  been  made  have  not  developed  any  rock  which  would  in- 
terfere with  the  dredging  of  a  channel  of  moderate  depth  through  it.  Near  the  month 
of  the  channel,  where  the  water  is  already  quite  deep,  a  ledge  of  rock,  marked  "F," 
'With  about  2  feet  on  it  in  the  shoalest  part,  extends  across  the  channel,  and  will  have 
to  be  removed  for  a  sufficient  depth  and  width  to  give  a  clear  channel. 

After  getting  ontside  there  is  no  obstruction  to  1^  removed,  but  theslioal  mentioned 
above  as  extending  across  from  David's  to  Hunter's  Island  will  regulate  the  draught 
-which  can  be  carried. 

The  Flat  and  Glen  Islands  have  recently  become  quite  a  place  of  resort  for  summer 
exoaruona  from  New  York  City,  and  they  are  now  connected  by  pile  bridges,  and  a 
large  amount  of  money  has  been  expended  in  buildings  and  docks.  On  the  east  side 
of  one  of  the  Flat  Islands  a  dock  has  been  built,  which  is  used  for  one  of  the  landings. 
There  is  good  water  just  at  the  dock,  but  a  short  distance  northeast  of  it  a  small  reef 
of  rocks,  marked  **  C,"  which  is  almost  exposed  at  mean  low- water,  makes  it  difficult 
and  sometimes  dangerous  to  make  this  landing  and  get  away  from  it.  Its  removal, 
thoogh  not  necessary,  would  be  a  relief  to  navigation. 

The  estimate  of  the  cost  of  the  improvement  is  based  on  the  plan  of  makinga  chan- 
nel 100  feet  wide  and  8  feet  deep  at  mean  low-water  between  the  Flat  and  HunterV 
Islands,  so  that  steamboats  and  large  vessels  need  not  turn  in  the  narrow  harbor,faud 
to  remove  the  "Coming  Rock,"  so  as  to  give  a  depth  of  12  feet  at  mean  low-water, 
and  also  to  remove  the  rock  marked  **C,"  so  as  to  give  about  9  feet  of  water  at  mean 
low-water. 

The  survey  was  made  by  the  party  under  the  charge  of  Mr.  Charles  G.  Weir,  assist- 
ant engineer,  under  my  supervision.  The  plane  ot  mean  low- water,  to  which  the 
6oandings  have  been  reduced,  was  established  by  observation  for  two  months  on  tide 
ataffs  located  at  the  Neptune  House  dock  in  NeW  Rochelle  Harbor,  and  at  the  town 
dock  on  City  Island.  The  results  derived  from  the  reduction  of  these  observations  i» 
shown  in  tabular  form  on  the  accompanying  chart. 

A  tracing  of  the  original  map  of  tne  survey  in  this  locality,  which  was  kindly  fur- 
nished by  Capt.  C.  P.  Patterson,  the  Superintendent  of  the  United  States  Coast  and 
(veodetic  Survey,  has  been  of  great  service,  and  we  are  indebted  to  Captain  Hooker, 
the  manager  of  the  excursions  to  Glen  Island,  for  pointing  out  the  rocks  which  re- 
quired the  closest  examination. 

ESTIMATE. 

Removal  of  the  "Coming  Rock": 

I.'jO  cubic  yards  rock  excavation,  at  $40 $()JX)0  00 

Engineering  and  contingencies 900  00 

16,900  00 

Dredging  inner  channel  and  removing  rock: 

4r>,000  cubic  yards  dre<lging,  at  30  cents 1.T500  00 

:«K)  cubic  yards  rock  excavation,  at  $*iO 6,000  00 

Engineering  and  contingencies 2,925  00 

22,425  00 

Removal  of  rock  "C,"  east  of  Flat  Island  dock: 

400  cubic  yards  rock  excavation,  at  825 $10,060  00 

Engineering  and  con tingencieH 1,500  00 

11,500  00 

40,825  00 
All  of  the  above  is  respectfully  submitted  by — 
Your  obedient  servant, 

R.  H.  Talcott, 

A89i$tant  Enffifieer, 
Col.  John  Xewtox, 

Carps  of  Engineers,  U,  S.  A, 


i  D    12. 

impro\t:ment  of  port  Chester  harbor,  new  york. 

The  result  of  the  Rorvey  for  the  imppovement  of  this  harbor,  directed 
by  the  river  and  harbor  act,  approved  March  3, 1871,  was  reported  De- 
cember 28, 1871. 
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The  improvements  needed  appeared  to  be  the  removal  of  ^*  Sunken 
Rock,"  lying  directly  in  the  entrance  to  the  harbor,  and  of  ^'Salt  Rock," 
in  Byram  Creek,  in  the  path  of  vessels  going  up  to  Port  Chester. 

A  breakwater  from  Byram  Point,  it  was  thought,  would  be  of  advan- 
tage to  local  commerce. 

"  Sunken  Rock"  has  a  depth  over  it  of  5.7  feet  at  mean  low-water,  and 
it  was  proposed  to  remove  it  to  a  depth  of  11  feet  at  mean  low-water. 

"Salt  Rock"  was  exposed  a  little  at  mean  low-water,  and  it  was  pro- 
posed to  remove  it  to  a  depth  of  9  feet  at  mean  low-water. 

The  estimate  was  as  follows: 

Removal  of  Sunken  Rock f.'v?,9P0  t»' 

Removal  of  Salt  Rock ri.twsi^- 

Breakwater  at  Byram  Point -25,000  w 

An  appropriation  of  $12,000  was  made  in  the  river  and  harl)or  act, 
approved  June  10,  1872,  with  which  the  removal  of  a  portion  of  **Salt 
Rock,"  obstructing  navigation,  was  effected  by  June,  1873. 

As  the  next  work,  the  removal  of  "Sunken  Rock,"  would  cost  aboat 
$60,000,  it  was  necessary  to  await  another  appropriation,  which  has  not 
since  been  made,  before  undertaking  anything  more  for  this  improve 
ment. 

1.  In  its  original  condition  the  channel  was  obstructed  by  "  Sunken' 
and  "Salt"  rocks,  the  former  with  a  depth  over  it  of  6.7  feet  at  mean 
low-water,  the  latter  slightly  projecting  above  the  level  of  mean  low- 
water. 

2.  The  originally  adopted  project  for  tlie  improvement  was  the  re 
moval  of  these  rocks  and  the  construction  of  a  breakwater. 

3.  The  amount  expended  to  the  close  of  the  fiscal  year  ending  Juii»» 
30, 1880,  was  $10,050. 

4.  The  condition  of  the  improvement  was  the  removal  of  "Salt  Rock" 
to  a  depth  of  9  feet  at  mean  low-water,  leaving  "Sunken  Rock,*"  a  dan- 
gerous obstruction,  untouched. 

5.  There  has  been  no  exi^enditure  for  the  year  ending  June  30, 1881. 

6.  It  is  not  proposed  to  expend  anything  during  the  fiscal  year  end- 
ing June  30,  1882,  as  the  amount  available,  $1,950,  is  too  small  for 
operations. 

7.  The  estimated  amount  required  foV  the  completion  of  the  imi)rove- 
ment  of  the  harbor  according  to  the  adopted  and  approved  plan  u* 
$84,632. 

The  amount  of  trade  and  commerce  as  reported  in  1871,  which  has  not 
probably  increased  since,  was — 

Number  of  trips  up  and  down  Byram  River  per  year 7»1' 

Amouut  of  tounage 48,5l« 

Value  of  cargoes I^SOCOW 

CoUection  district.  New  York ;  nearest  port  of  entry,  New  York ;  nearest  light-bonne, 
Great  Captain's  Island. 

Amount  of  revenue  coUected  year  ending  June  30,  1^*81,  $139,579,562.83;  amount  of 
commerce  to  be  benefited  by  the  completion  of  tbis  work, . 

ORIGINAL  ESTIMATE. 

Removing  rocks  atd  building  breakwater |96,t)32  fO 

^  AMOUNT  APPKOPRIATED. 

By  act  approved  June  10,  1872 $12,000  w' 

Amount  expended 1(»,060  W 
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Money  statement 

Jnly  1,  IS?^,  amount  available $1,950  00 

July  1,  ISei,  amount  available 1,950  00 

Amount  (estimated)  required  for  completion  of  existing  project 84,61^2  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1.^3.  30, 000  00 


D  13. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  survey  of  this  bay,  forming  a  part  of  Jamaica  Bay,  Long  Island, 
was  directed  by  the  harbor  and  river  act  approved  June  18,  1878,  the 
results  of  which,  with  a  project  of  improvement  and  estimates  were  sub- 
mitted I'ebruary  11, 1870. 

The  object  was  to  connect  Carnarsie  Landing  with  the  deep  water  of 
Jamaica  Bay  by  means  of  a  x)ermanent  channel  of  a  depth  of  6  feet  at 
least  at  mean  low- water. 

To  eft'ect  this  result  the  project  was  to  form  a  tidal  basin  inclosed  by 
dikes,  the  filling  and  emptying  of  which  should  be  through  the  propoi^ed 
new  channel. 

A  map  showing  the  position  and  extent  of  the  dikes  was  sent  with  the 
report. 

The  estimated  cost  was  $88,000. 

An  appropriation  of  $10,000  was  made  by  the  harbor  and  river  act 
approved  June  14,  1880,  and  it  was  decided  to  apply  it  to  the  construc- 
tion of  a  detached  dike  along  the  shallow  dredged  channel  leading  from 
Cauarsie  Landing  to  the  deep  water  of  Jamaica  Bay,  an^  at  the  mouth 
of  this  channel,  with  the  idea  of  fixing  this  outlet  in. a  permanent  posi- 
tion, and  thus  concentrating  the  scour  of  the  currents,  such  as  they  are, 
thereby  removing  a  shoal  or  bar  which  obstructed  ingress  and  egress 
between  the  Cauarsie  channel  and  the  deep  waters  of  Jamaica  Bay. 

A  contract  was  made,  November  11, 1880,  with  Henry  DuBois  &  Sons 
for  the  construction  of  this  dike,  about  1,000  feet  long,  composed  of  two 
parallel  rows  of  piles  connected  by  croes-ties  and  tie-rods  and  filled  in 
between  the  rows  with  stones.  All  the  timber  used  was  to  be  impreg- 
nated with  dead  oil  of  coal  tar  at  the  rate  of  10  pounds  to  each  cubic 
foot  of  timber.  This  work  was  completed  June  27, 1881,  and  is  reported 
to  have  had  the  effect  designed  of  deepening  the  outlet  of  the  Cauarsie 
channel. 

Under  the  grant  of  $5,000  made  in  the  river  and  harbor  act  approved 
March  3, 1881,  it  is  proposed  to  extend  the  diking  so  soon  as  the  amount 
available  shall  be  sufficient  to  construct  the  line  from  A  to  a  point  near 
Cauarsie  Landing,  and  on  the  side  of  the  channel  opposite  to  the  con- 
structed dike  (see  map).  This  need  not  l>e  a  dike  of  the  ordinary  c<m- 
stmction;  a  strong  line  of  sheet  piling  properly  braced  would  suffice  to 
receive  and  hold  the  currents  in  the  channel,  and  thus  lead  to  a  perma- 
nent amelioration  in  depth,  the  timber  to  be  creosoted. 

The  estimated  cost  is  $14,000. 

It  is  not  unlikely,  therefore,  that  with  a  limited  project,  short  of  that 
constituting  the  construction  of  a  tidal  basin,  an  adequate  depth  of  water 
may  be  maintained ;  but,  if  not,  the  work  constructed  already,  as  well  as 
that  recommended  in  this  report,  may  be  made  to  form  a  part  of  the 
inclosure  of  a  tidal  basin  of  sufficient  capacity  to  maintain  an  adequate 
channd. 
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1.  The  original  condition  of  the  channel  leading  to  Canarsie  answered 
to  a  depth  of  4 J  feet  at  mean  low- water. 

2.  The  originally  adopted  project  was  by  the  inclosure  with  dikes  of 
a  tidal  basin,  and  no  important  amendments,  alterations,  or  additioD^ 
thereto  have  oeen  made. 

3.  Nothing  had  been  expended  up  to  June  30,  1880. 

4.  The  condition  of  the  channel  had  not  varied  from  its  original  statiw. 

6.  During  the  fiscal  year  ending  June  30,  1881,  there  have  been  ex- 
pended $9,639.93,  and  the  dike  constructed — no  examinaticm  as  yetbav 
ing  been  made  since  its  completion,  June  27,  1881 — is  rejwrted  to  hare 
deepened  the  water  over  the  bar  or  shoal  at  the  outlet  of  the  channel 

6.  The  amount  that  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1882,  would  be  the  estimated  amount,  not  avaO 
able,  however,  for  the  construction  of  a  line  of  sheet  piling  along  thr 
south  edge  of  the  channel  at  Canarsie,  with  the  object  of  collecting  tad 
concentrating  the  currents  in  that  channel. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $73,000. 

During  the  summer  a  line  of  steamboats  from  Canarsie  Landing  oon 
nects  New  York  and  Brooklyn  with  Rockaway  Beach,  and  ferry  boat^ 
are  run  all  the  year  to  Barren  Island,  at  Rockaway  Inlet,  where  thew 
are  several  large  manufactories  of  fertilizers. 

This  work  is  in  the  collection  district  of  Ne\^  York.    The  nearest  port  of  entry  i* 
New  York  City. 
Amount  of  revenue  collected  during  the  last  fiscal  year,  $139,579,562.83. 
The  nearest  light-house,  Fort  Tompkins,  Stateu  Island. 
The  amount  of  commerce  and  navigation  to  he  benefited,  unknown. 

ORIGINAL  K8T1MATE. 

For  dikes  of  creoBoted  timber $d8,0W* 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14, 1880 $10, 000  i^ 

By  act  approved  March  3, 18«1 5,000«» 

15,000*' 
Amount  exi)ended 9,639  * 

Money  stateinent 

July  1, 1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$15,000«» 

July  1, 1881,  amount  exnended  during  fiscal  year,  exclusive  of  outstanding 
liabilities,  July  1, 1880 9,639Sf 

July  1,1881,  amount  available 5,360«': 

Amount  (estimated)  required  for  completion  of  existing  project 73, 000  0- 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      9,  OOi)  ^ 


Abstract  of  bids  far  consU-uction  of  pile  dike  in  Canarsie  Bay,  New  York;  opened  Oek^ 

29,  1880. 


No. 


Bidders. 


Swift  &Akeii \ 

Heury  DuBoia  Si  Sons , 

Clinton  St4*pheDB 

James  D.  Leary w* 


Price  per  .  B«iiurk*. 

linear  foot,  ««owrwi. 

I 

$10  47  I  For  dike  5  fe««  i 
13  40  1  For  dike  8  feet  i 
0  00 
17  65  . 
12  00  I 
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Jhitract  of  contract  for  construction  of  pile  dike  in  Canarsie  Bay^  Xac  York, 


Contractor. 


Henry  DoBois  Sc  Sons  . . 


Rcsi.lcnce.        |  ^"^J^'i^""  1    Subjt^ct  of  contract.    ,        Remarks. 


New  Tork,N.  Y..,  Nov.  11, 1880  i  CoDstnicting  pile  dike  *  To  he  completed 
j  in  Canard ie  Bay.       \     June  30, 1881. 

I  *      Completed. 


COMMERCIAL  STATISTICS. 

The  Cftnarsie  Railroad  will  receive  this  year  by  water  about  1,000  tons  of  coal  and 
iron. 

The  followiug  vessels  are  owned  at  this  place : 

No.  Tons.  Draught. 

Schooners 4        7  to  12  each.  3|  feet* 

81oope 60        6to   8  each.        U  to  3i  feet- 

The  inhabitants  look  to  an   increase  in  business  if  the  channel  is  restored  to  the 
condition  in  which  it  was  some  few  years  ago. 


D  14. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

The  survey  of  this  bay  was  directed  by  the  river  and  harbor  act  ap- 
proved June  18, 1878,  and  the  results  of  the  survey,  with  a  project  of 
improvement  and  estimates  of  cost,  were  reported  February  11,  1879. 

Estimated  cost,  $100,000. 

The  sums  appropriated  for  this  improvement,  amounting  to  $8,000, 
are  insufficient  for  the  commencement  of  operations  upon  any  scale  suf- 
ficient for  permanent  results.  The  portion  to  be  undertaken,"  first  of  all, 
would  be  tlie  outlet,  which,  at  the  date  of  the  survey,  had  little  over  2 
feet  in  depth  at  mean  low-water,  being  inferior  in  this  respect  to  all 
other  portions  of  the  interior  channel,  except  one  where  a  short  bulk- 
head across  this  channel  is  found. 

The  movement  of  Rockaway  Inlet  westward,  should  it  continue,  would 
interfere  seriously  with  the  present  entrance  to  Sheepshead  Bay,  as  also 
with  any  works  constructed  to  increase  its  depth. 
%  The  better  plan  would  be  to  make  another  examination  with  a  view 
of  determining  a  position  for  the  outlet  which  would  not  likely  be  inter- 
fered with  by  the  movement  of  Rockaway  Inlet  and  attendant  shoals. 

1.  The  original  condition  of  the  navigable  channel  was,  for  the  en- 
trance a  depth  of  little  over  2  feet  at  mean  low- water,  and  for  the  in- 
terior channel  not  less  than  4  feet,  except  at  two  narrow  bulkheads 
across  said  channel. 

3.  The  originally  adopted  project,  with  a  proviso,  however,  not  to  be 
commenced  should  the  movement  of  Rockaway  Inlet  be  likely  to  inter- 
fere, was  to  deepen  the  entrance  by  means  of  converging  jetties,  and  to 
improve  the  interior  channel  by  longitudinal  dikes,  so  placed  as  in  some 
instances  to  form  tidal  reservoirs  for  the  scour  of  the  channel. 

3.  Nothing  had  been  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1880. 

4.  The  condition  of  things  at  the  specified  date  was  the  same  as  that 
determined  by  the  survey. 

5.  Nothing  has  been  expended  during  the  year  ending  June  30, 1881, 
snd  the  state  of  things  remains  unaltered. 
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6.  The  amount  of  funds  on  hand  are  not  sufficient  for  lasting  improve- 
ment at  any  point,  and  therefore  cannot  be  profitably  expended  prior 
to  June  30,  1882. 

7.  The  estimated  amount  for  the  entire  and  permanent  completion  of 
the  work  of  improvement  in  accordance  with  the  project  approved  and 
adopted  (reserve  being  had  of  the  probable  liiovement  of  Rockaway  In- 
let), is  $92,000. 

This  work  is  in  the  collection  district  of  New  York.    The  nearest  port  of  entry  is 
New  York  City. 
Amount  of  revenue  collected  during  the  last  fiscal  year,  (139,579,562.83. 
The  nearest  li^ht-house,  Fort  Tompkins,  Staten  Island. 
The  amount  ot  commerce  and  navigation  to  be  benefited  is  unknown. 

OIUGINAL  K8TIMATE. 

For  dikes  of  creosotcd  timber $100,000  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880 $:3,000  00 

Hy  act  approved  March  3,  1881 5,000  00 

Total 8,000  00 

Money  statement, 

July  1,  1880,  amount  available |.'^,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$8,000  00 

July  1,  1881,  amount  available 8,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 92,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  .  10, 000  00 


D  IS, 

IMPROVEXENT  OF  SUMPAWAUMUS  INLET,  NEW  YORK. 

The  survey  of  this  inlet  was  directed  by  the  act  approved  June  14, 
1880,  and  the  results  of  the  survey,  with  a  project  for  improvement  and 
estimates  of  cost,  were  reported  October  30,  1880. 

The  Improvement  recommended  was  to  dredge  a  channel  150  feet 
wide  at  the  mouth,  100  feet  wide  in  the  inlet,  and  5  feet  deep  at  mean 
low-water  at  an  estimated  cost  of  $23,115. 

The  amount,  $5,000,  appropriated  by  act  approved  March  3, 1881,  is 
therefore  insuificient  for  a  beginning  as  there  would  be  required  at  least 
$15,000  to  make  a  channel  of  the  required  depth  and  60  feet  in  width, 
which  is  the  least  that  should  be  offered  for  navigable  purposes.  It  was 
and  is  again  recommended  that  the  appropriation  be  reserved  until  ad- 
ditional grants  shall  render  it  feasible  to  commence  operations. 

1.  The  original  condition  of  the  channel  was  as  to  depth  from  1  to  5 
feet,  and  as  to  width  from  30  to  600  feet. 

2.  The  originally  adopted  project  was  to  dredge  a  channel  from  150 
to  100  feet  in  width,  and  6  feet  deep  at  mean  low-water ;  and  this  project 
has  not  been  modified. 

3.  iN^othing  has  been  expended  up  to  June  30, 1880. 

4.  The  channel  is  in  its  original  condition. 

5.  Nothing  has  been  expended  during  the  fiscal  year  ending  June  30, 
1881. 
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6.  The  amoiiut  available,  $5,000,  could  not  l)e  profitably  expended, 
for  the  reasons  given,  during  the  fiscal  year  ending  June  30, 1882. 

7.  The  estimated  amount  required  to  finish  the  project  of  improvement, 
as  approved  and  adopted,  is  $18,115. 

The  amount  of  commerce  by  water  is  unknown  5  the  gradual  shoaling 
of  the  iulet  seems  to  have  diverted  freights  to  the  railway,  and  it  is 
l)ecause  of  the  rates  charged  by  rail  that  complaints  are  heard  and  appli- 
cation has  been  made  for  the  improvement  of  the  iulet. 

The  village  of  Babylon,  at  the  head  of  navigation,  has  a  population  of 
about  2^000,  and  it  is  estimated  that  about  5,000  people  will  be  benefited 
by  the  improvement. 

Babylon  is  frequented  as  a  summer  resort,  and  has  several  mills  and 
factories ;  from  the  wharf  at  the  mouth  of  the  inlet  there  is  steamboat 
communication  with  Fire  Island  during  the  summer.  The  amount  of 
capital  invested  in  business  is  stated  to  be  between  $2,000,000  and 
$3,000,000,  and  the  amount  of  business  done  annually  about  $500,000. 

This  work  is  in  the  collection  district  of  New  York,  Nearest  port  of  entry,  New  York 
City.    Nearest  licht-honse  is  Fir»  Island. 

The  amonut  01  revenue  collected  during  the  fiscal  year  ending  June  30,  1881,  was 
$139,579,r>62.83.  The  amount  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
posed improvement  is  about  $500,000. 

ORIGINAL  ESTIMATE. 

67,000  cubic  yards  dredging,  at  30  cents $20, 100  00 

Kngiueehug  contingencies,  &c 3,015  00 

Total 23,115  00 

AMOUNT  APPROPRIATED. 

By  act  approved  March  3,  IK^l $5,000  00 

Money  stateinenU 

Amount  appropriated  by  act  approved  March  3,  It^Sl $5, 000  00 

J  uly  1,  I6fi\y  amount  available 5, 000  00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 115  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 


sxjr^'^y  of  sumpawaumus  inlet,  long  island,  new  york. 

United  States  Engineer  Office, 

New  Yorlc,  October  30, 1880. 

General  :  The  river  and  harbor  act  approved  June  14, 1880,  directs 
the  survey  of  Sumpawaumus  Inlet,  Long  Island,  New  York,  which,  hav- 
ing been  finished,  I  have  the  honor  to  submit  my  report. 

The  survey  was  executed  by  the  party  of  Mr.  Charles  G.  Weir,  assistant 
engineer,  acting  under  the  general  supervision  of  Mr.  R.  H.  Talcott, 
assistant  engineer,  who  received  from  this  office  his  instructions  as  to 
the  nature  and  scope  of  the  examination  and  special  points  necessary 
for  indicating  the  mode  of  improvement. 

I  transmit  herewith  the  map  and  report  of  Mr.  E.  H.  Talcott,  which, 
in  80  far  as  it  describes  the  kind  of  improvement  and  the  reasons  there- 
for, was  prepared  under  my  personal  supervision. 

It  is  not  likely  that  diking  or  training- walls  will  be  required,  and 
dredging  alone  would  probably  answer  the  purpose.  The  estimate  to 
secure  a  channel  of  5  feet  in  depth  at  mean  low-water  is  abo^it  $24,000 
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The  testimony,  as  far  as  we  have  it,  shows  that  the  depth  has  been 
continvously  diminishing  for  a  number  of  years,  which  is  an  on&voiable 
feature  for  the  permanence  of  the  channd,  whether  improved  by  dredg- 
ing alone,  or  a  combination  with  training- walls.  Owing  to  the  compara- 
tive absence  of  currents,  the  improved  channel  may  retain  an  adequate 
depth  for  a  number  of  years.  On  this  point,  however,  there  is  no  knowl- 
edge fix>m  experience  for  this  locality  which  is  available. 

•  «#•#•• 

Respectfully  submitted. 

John  Newton, 
Colonel  o/Engineert. 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  8.  A. 


report  op  mr.  r.  h.  talcott,  assistant  kngineer. 

United  States  Engineer  Office, 

New  York,  October  29,  13«i. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Sump* 
waiimus  Inlet,  Long  Island,  with  such  information  as  I  have  been  able  to  obtaia  in 
regard  to  the  commerce  and  navigation  of  the  same : 

The  accompanying  chart  shows  the  present  condition  of  the  inlet,  and  the  work 
proposed  for  the  improvement  of  the  channel.  An  estimate  of  the  probable  cost  of 
the  latter  is.  appended  hereto. 

Sumpawaumns  Inlet  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Fire  Island 
light,  about  six  and  one-half  miles  distant  southeasterly. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  i» 
$131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment is  unknown. 

The  amount  of  tonnage  for  the  past  year  is  unknown. 

Sumpawaumus  Inlet  is  a  tributary  of  the  Great  South  Bay,  and  lies  towards  its  wett- 
em  end.  It  is  only  ati  estuary  and  the  supply  of  fresh  water,  which  is  large  only  aftff 
heavy  rains,  is  stored  in  a  pond  and  used  for  milling  purposes.  The  water  in  the 
inlet  is  so  shallow  that  only  very  light-draught  boats  can  navigate  it,  and  those  now 
employed  are  nearly  all  pleasure  boats  for  the  use  of  summer  residents.  The  expense 
of  lightering  the  freights  of  larger  vessels  has  driven  them  away,  and  all  supphe» 
are  now  brought  by  railroad,  except  those  prodjiced  in  the  neighborhood. 

The  bed  of  the  inlet  for  a  greater  part  of  its  length  is  soft  mud,  varying  in  deptb 
from  two  to  four  feet,  and,  according  to  the  best  iniormatiou  obtainable,  the  water  is 
growing  shallower  every  year. 

Outside  the  inlet,  except  in  shoal  water  near  the  shore,  the  bottom  is  all  soft  mod. 
Both  the  shores  are  marsh  and  unimproved,  except  near  the  head  of  tide-water  and 
at  the  mouth. 

The  village  of  Babylon,  which  is  at  the  head  of  navigation,  has  a  popnlatton  of 
about  two  thousand,  but  it  is  estimated  that  about  five  thousand  inhabitants  will  be 
benefited  by  the  improvement.  Babylon  is  a  great  place  of  resort  in  summer,  ami 
has  several  mills  and  mauufactories.  From  the  wharf  at  the  mouth  of  the  inlet  therr 
is  steamboat  communication  with  Fire  Island  during  the  summer,  and  a  horse  rail- 
road carries  passengers  and  freight  from  the  steamboat  to  the  Long  Island  Railroad 
depot  in  the  village.  The  amount  of  capital  invested  in  business  is  estimated  at  be- 
tween $2,000,000  and  |.3,000,000,  and  the  amount  of  business  done  annually  at  abool 
$500,000. 

The  survey  was  made  under  my  supervision  by  the  party  in  charge  of  Mr.  Chark* 
G.  Weir,  assistant  engineer,  during  the  latter  part  of  August  and  oegining  of  Sep- 
tember. The  plane  of  reference  was  determined  by  observing  the  tides  at  the  steam- 
boat dock  daring  one  full  lunation  of  day  tides,  and  to  the  plane  of  mean  low- water, 
as  established  by  these  observations,  all  the  soundings  have  been  reduced.  The  shore 
line  and  topographical  features,  so  far  as  shown,  were  obtained  from  a  tracing  of  a 
plane-table  survey  made  by  the  United  States  Coast  and  Geodetic  Survey,  which  was 
kindly  famished  by  Capt.  C.  P.  Patterson,  the  Superintendent. 
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The  rise  and  fall  of  the  tides  being  so  small,  the  currents  in  the  inlet  are  not  per- 
ceptible. 

The  plan  proposed  for  the  improvement  is  to  dredse  a  channel  giving  5  feet  at 
n«an  low-water,  from  about  the  head  of  tide-water  to  the  bay.  In  the  inlet  the  width 
of  the  proposed  channel  is  estimated  at  100  feet.  At  its  mouth  the  width  increases  to- 
150  feet,  and  keeps  that  width  until  the  5-foot  contour  is  reached. 

The  increased  depth  of  the  channel  will  allow  steamboats  and  propellers  of  lieht 
draught  to  navigate  the  inlet  and  thereby  contribute  to  the  permanency  of  the  im- 
provement. 

ESTIMATE. 

^yOOO  cubic  yards  dredging,  at  30  cents 120^100 

Engineering,  contingencies,  &c 3,015 

23, 115 

Very  respectfully,  your  obedient  servant, 

R.  H.  Talcott, 
Assistant  Engineer, 
Col.  .John  Newton, 

Corps  of  Engineers f  U.  S.  A. 


D  i6. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

The  act  approved  March  3,  1873,  durected  the  survey  of  the  Raritau 
River,  the  results  of  which  with  a  project  for  improvement  and  estimates 
of  cost  were  submitted  by  report  of  February  21^  1874. 

The  project  contemplated  dredging  and  diking  at  the  *' Stakes"  and 
<^ Middle  Ground,"  tlie  removal  c^f  Rock  Shoals  at  Whitehead's  "Sand 
Dock"  opposite  "  Martin's  Dock,"  and  a  short  distance  below  New  Bruns- 
wick, together  with  dredging  at  other  places  as  far  up  the  river  as  New 
Brunswick,  which  was  the  limit  proposed  for  improvement. 

The  estimate  for  a  channel  8  feet  deep  at  mean  low- water  and  200 
feet  wide,  was  $1,707,042.58,  and  for  a  depth  of  10  feet  and  of  same 
width,  $2,093,662.05. 

Mr.  I.  J.  Wistar,  general  superintendent  of  canals  leased  by  the 
Pennsylvania  Railroad  Company,  under  date  of  Janusury  3, 1874,  states 
in  reference  to  the  Delaware  and  Raritau  Canal: 

The  new  lock  at  New  Brunswick  is  used  for  laden  boats,  and  the  old  one  for  light 
boats. 

It  is  considered  that  we  now  have  a  minimum  depth  of  fully  8  feet  throughout  the 
canal. 

But  the  Chesapeake  and  Delaware  Caual,  over  which  a  large  quantity  of  through 
or  joint  traffic  is  pansed,  claims  a  depth  of  10  feet. 

This  company  is  now  alt^^ring  culverts,  dredging  canal  bed,  and  otherwise  prepar- 
ing to  make  the  same  depth  of  10  feet,  whenever  the  adjacent  rivers  shall  be  in  a  con- 
dition to  carry  the  same. 

A  lar^e  amount  of  money  has  been  already  expended  for  this  purpose  in  anticipa- 
tion of  improved  river  navigation,  and  such  work  is  now  in  progress. 

A  fii*8t  appropriation  of  $200,000  for  the  improvement  of  the  Raritau, 
was  made  June  18,  1878. 

Under  this  appropriation  a  contract,  after  due  public  advertisement, 
was  made,  November  18, 1878,  with  Messrs.  Henry  DuBois  &  Sons  for 
the  construction  of  about  12,800  linear  feet  of  pile  dike  at  the  *'  Middle 
Ground''  and  *'  Stakes.''   The  timber  of  the  dike  was  to  be  all  carbolized* 
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Also  in  the  fall  of  1878,  dredf^es  hired  by  the  lioiir  were  put  to  work 
upon  the  shoals  at  the  "Middle  Ground"  and  "Stakes." 

The  small  drilling  scow  having  been  refitted  with  a  large  Woodward 
pump,  wa«  used  on  the  river  above  Whitehead's  Sand  Dock  in  boring 
on  the  water-jet  principle  to  ascertain  the  character  of  the  bottom  and 
the  presence  of  rock. 

Another  appropriation  of  $60,000  was  granted  March  3,  1879. 

In  December,  1879,  1*2,639.6  linear  feet  of  diking  had  been  finished  by 
the  Messrs.  Du  Bois  completing  their  contract. 

October  15, 1879,  a  contract  was  made  with  Mr.  William  H.  Wood  for 
the  construction  of  a  dike  in  Deep  Bend  opposite  Grab  Island,  abont 
2,600  feet  long,  and  of  the  extension  down  stream,  for  a  length  of  about 
2,200  feet,  of  the  dike  lying  south  of  the  channel  at  the  "Stakes,''  the 
timber  of  the  dikes  to  be  carbolized. 

By  the  last  of  November,  1879,  the  dredges  had  removed,  in  all,  268,315 
cubic  yards  from  the  "  Stakes.'' 

Until  the  formation  of  ice  in  December,  1879,  the  dredges  were  kept 
at  work  upon  the  "Middle  Ground,"  having  excavated,  altogether,  fix)m 
that  part  of  the  channel,  76,644  cubic  yards. 

In  the  month  of  June,  1879,  a  dredge  was  set  at  work  upon  the  sboal 
at  Whitehead's  Sand  Dock,  and  continued  to  the  last  of  October,  with 
the  view  of  excavating  what  could  be  removed  without  resort  to  blasting. 

There  were  taken  up,  in  this  way,  28,281  cubic  yards  of  blue  and  rd 
shale,  small  bowlders,  and  of  very  compact  blue  clay. 

The  small  drilling  scow  continued  the  borings  in  the  bed  of  the  river 
as  far  up  as  the  canal  lock  at  New  Brunswick.  This  work  was  finished 
in  August,  1879,  at  which  time  874  holes  had  been  sunk,  of  an  average 
depth  of  4.1  feet,  the  holes  varying  from  1  to  12.6  feet  in  depth. 

O^hese  borings  enabled  a  revision  of  estimates  to  be  made  for  the  part 
of  the  river  from  Whitehead's  Sand  D«ck  to  New  Brunswick,  which  was 
reported  in  the  annual  report  at  the  close  of  the  fiscal  year  ending  Jane 
30,1880: 

For  a  depth  of  12  feet  at  mean  low-water $2, 399, 820  00 

For  a  depth  of  10  feet  at  mean  low-water 1, 047, 535  00 

The  drilling  scow,  after  the  completion  of  borings  and  the  removal  (rf 
some  large  bowlders  which  obstructed  the  channel  a  little  above  Martin'g 
Dock,  was  taken  to  the  reef  at  Whitehead's  Sand  Dock  and  kept  con- 
stantly at  work  blasting  and  removing  rock,  except  during  the  winter 
intermission,  until  the  suspension  of  work  in  the  early  part  of  May,  1880. 

On  the  resumption  of  work,  in  February,  1880,  the  dredges  were  em- 
ployed  in  removing  the  rock  which  had  been  blasted  and  broken  up  in 
the  fall  before,  and  at  the  close  of  operations  in  May,  had  removed  from 
the  reef  at  Whitehead's  Sand  Dock  10,125  cubic  yards  of  blasted  rock 
and  other  material. 

On  April  15, 1880,  Mr.  Wood  had  finished  the  dike  at  Deep  Bend,  ot 
the  length  of  2,600.6  feet. 

By  the  act  approved  June  14, 1880,  there  was  another  appropriatioDi 
in  these  words : 

Improving  Raritan  River,  New  Jersey,  one  hundred  thoasand  dollars;  of  which 
sum  seventy  thousand  dollars  shall  be  expended  in  the  removal  of  rocks  at  White- 
head's Sand  Dock,  and  thirty  thousand  dollars  for  dredging  the  shoals  at  the  Middle 
Ground. 

The  specification  of  the  objects  to,  which  the  sum  granted  was  to  he 
applied,  was  certainly  not  required  by  any  omission  to  attend  to  the  par- 
ticular localities  named,  for  it  will  be  seen  that  work  had  been  conunenced 


APPENDIX    D.  657 

• 

at  the  Middle  Ground  as  early  as  the  fall  of  1878,  and  at  ^Whitehead's 
Sand  Dock  as  early  as  Jane,  1879. 

Not  only  so,  ba  the  diking  at  the  "  Stakes  ^  and  at  the  "  Middle  Ground,'' 
which  was  a  matter  of  first  importance,  had  beea  finished,  so  in  the 
natural  order  of  improvement,  the  dredging  of  the  Middle  Ground  and 
the  removal  of  the  rocky  shoal  at  Whitehe^'s  Sand  Dock  came  next  for 
completion,  as  rapidly  as  the  money  granted  by  Congress  would  avail. 

The  assignment,  in  the  absence  of  advice  flrom  any  known  engineering 
source,  of  $30,000,  for  dredging  the  Middle  Ground,  was  mere  guess- 
work, whilst  the  application  of  $70,000  to  the  rock  shoal  at  Whitehead's, 
where  it  could  not  possibly  be  expended  for  such  operations  in  less  than 
two  years,  has  had  the  bad  effect  of  tying  up  funds  greatly  needed  for 
dredging  and  necessary  incidental  expenses,  as  the  care  of  the  dikes,  &c. 

It  is  tSways  to  be  assumed  that  the  Committee  of  Commerce,  in  pre- 
I^aring  this  piece  of  legislation,  intended  what  was  correct,  but  in  de- 
parting firom  the  common  principle  of  taking  information  only  from  re- 
sponsible and  trustworthy  sources,  it  has,  unknowingly,  been  accessory 
to  retarding  the  improvement. 

The  extension  of  the  dike,  south  of  the  channel,  at  the  Stakes,  for  the 
distance  of  2,052J  feet,  built  under  contract  with  William  H.  Wood,  was 
completed  and  accepted  September  15, 1880. 

On  October  16, 1880,  a  contract  was  made  with  John  Van  Patten,  for 
dredging  a  channel  on  the  Middle  Ground,  200  feet  wide,  12  feet  deep 
at  mean  low- water,  and  about  o,<U)0  feet  long. 

This  work  was  not  finished  at  the  end  of  the  fiscal  year  and  the  time 
of  the  contract  was  extended.  No  survey  having  been  made  as  yet,  the 
depth  and  width  of  the  channel  already  finished  is  not  kno\rn. 

The  small  drilling  scow  recommenced  the  work  of  drilling  and  blast- 
ing in  August,  1880,  upon  the  rpcky  shoal  at  Whitehead's  Sand  Dock, 
and  continued  work  until  November  25,  when  it  was  laid  up  in  winter- 
qnarters. 

Desirous  of  obtaining  a  more  complete  apparatus,  the  hydraulic  scow 
formerly  used  on  Diamond  Reef  for  exposing  the  surface  of  the  rock  (as 
also  for  dredging  purposes),  by  the  use  of  the  water-jet,  combined  with 
a  current  carrying  off  the  aSbris  through  a  large  tube,  was  fitted  in  ad- 
dition, with  drills  for  use  upon  hard  rock.  By  these  means  the  bottom. 
when  not  hard  enough  to  require  to  be  blasted,  could  be  excavated  and 
the  debris  carried  off,  and  the  surface  of  the  narder  rocks  cleared  for 
drilling.  Work  was  resumed  in  the  latter  part  of  March,  and  has  since 
been  steadily  pursued.  As  the  rock  blasted  has  been  allowed  to  accu- 
mulate in  large  quantities  before  being  dredged,  the  condition  of  the 
new  channel  in  respect  to  depth  and  width  cannot  now  be  specified. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriates  for — 

Improving  Raritan  River,  New  Jersey,  twenty-five  thousand  dollars,  of  which  sum 
twenty  thousand  dollars  shall  be  expended  on  rocks  at  Whitehead's  Sand  Dock,  and 
five  thousand  dollars  at  south  channel,  between  Crab  Island  and  South  Amboy. 

Here,  as  before,  the  assignment  of  a  specific  sum  to  the  rocks  at 
Whitehead's  Sand  Dock  was  mere  guess-work  and  unsustained  by  in- 
formation trom  any  trustworthy  source. 

The  character  of  the  bed  of  the  river  is  quite  peculiar,  composed  within 
narrow  limits  of  distance,  of  shale,  clay,  soft  mud,  oyster-beds,  sand, 
gravel,  bowlders,  &c.,  and  no  reliance  can  be  had  upon  the  currents, 
however  directed,  for  deepening  or  dredging  a  channel.  So  far  as 
progress  has  been  made  it  has  been  found  necessary  to  dredge  to  obtain 
the  requisite  depth. 
42  E 
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It  will  b6  seen  from  .the  map  sent  with  this  report  that  .the  correnti 
of  the  ebb  and  flood  are  well  guided  and  concentrated  upon  the  channel 
by  the  dikes,  and  conseqnentiy  there  is  every  reason  to  believe  will  be 
efficient  to  maintain  the  depths  gained. 

1.  The  original  condition  of  the  navigation  was  an  intricate  channel 
at  the  ^'  Stakes  "of  7  feet  at  mean  low- water  and  of  6.1  feet  on  the  ^^  Mid- 
dle Ground,"  and  of  7  to  8  feet  at  mean  low-water  upon  the  other  dioab 
as  far  up  a«  New  Brunswick. 

2.  The  originally  adopted  project  was  to  dike  and  dredge  at  the 
<<  Stakes  "  and  ^^  Middle  Ground  "  and  to  remove  other  shoals  up  to  New 
Brunswick,  so  as  to  make  a  channel  200  feet  wide  and  10  feet,  at  least, 
deep,  at  mean  low- water,  and  no  modification  has  been  made. 

3.  The  amount  expended  to  the  close  of  the  fiscal  year  ending  Jane 
30,1880,  was  $233,453.43. 

4.  The  condition  of  the  improvement  at  that  time  was  the  completkn 
of  the  dikes  at  the  Stakes  and  Middle  Ground  except  a  distance  of 
2,053  feet  at  the  lower  end  ^  a  channel  at  the  ^^  Stakes,"  everywhere  over 
12  feet  deep  at  mean  low-water  (except  for  a  short  distance  where  it 
has  been  dredged  only  to  9  feet  at  mean  low-water),  has  also  been  ob- 
tained. Dredging  had  also  been  done  at  the  Middle  Ground,  but  not 
sufficiently  for  a  marked  improvement  in  depth.  A  considerable  amoont 
of  dredging,  bowlders,  and  rock  were  removed  from  the  rocky  shoal  it 
Whitehead's  Sand  Dock. 

5.  There  has  been  expended  during  the  fiscal  year  ending  June  30, 
1881,  the  sum  of  $58,602.28.  The  diking  has  been  completed  at  the 
^^  Stakes."  dredging  and  rock  blasting  at  Whitehead's,  and  dredging  on 
the  Middle  Ground.  No  surveys  have  been  made,  and  the  state  of  the 
channel  at  the  Middle  Ground  and  Whitehead's  is  not  known. 

6.  Of  the  balance,  $92,944.29,  there  can  be  expended  during  the  year 
ending  June  30, 1882,  only  about  $64,000,  by  which  a  channel,  12  feet 
deep  at  mean  low-water,  through  the  Middle  Ground  and  of  variaUe 
width,  will  be  completed,  and  a  channel  of  100  feet  in  width  and  12  feet 
in  depth  at  Whitehead's,  will  be  excavated. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  cooh 
pletion  of  the  work  of  improvement,  in  accordance  with  the  approved 
and  adopted  project,  is  $1,708,662.05. 

This  work  is  in  the  coUection  district  of  Amboy.  Nearest  port  of  entry,  Perth  Am> 
boy    Nearest  light-house,  Raritan  Bay. 

Amount  of  revenue  collected  for  year  ending  June  30,  1881, . 

Amount  of  commerce  to  be  benefited  by  the  completion  of  this  work, . 

ORIGINAL  ESTIMATE. 

For  a  lO'foot  channel  at  mean  low-waler. 

Dredging  tidal  basin,  648,000  cubic  yards,  at  40  cents $259,200  (30 

Shoal,  commencing  160  feet  below  New  Brunswick  locks,  2,399  cubic 

yards 78,767  85 

Reef  of  rocks  opposite  Martin's  dock,  4,672  cubic  yards 182, 208  00 

Rocks  300  feet  below  New  Brunswick  locks,  2,399  cubic  Yards 76, 768  W 

Ledge  of  rocks  3,300  feet  above  Martin's  dock,  17,504  cubic  yards 542, 624  00 

Shoal  below  Widmar's  dock,  14,400  cubic  yards,  at  35  cents 5,04000 

Reef,  of  rocks  covered  with  sand  near  Whitehead's  dock,  11,509  cubic 

yards 497, 186  e» 

Middle  Ground,  55,555  cubic  yards,  at  35  cents 19,444  « 

St-akes,  15,528  cubic  yards,  at  35  cents 5,434  SO 

Dike,  11,400  feet  long,  at  $13.50  per  running  foot 153,900  00 

Contingencies,  15  per  cent,  of  the  above 273,086  35 

2,093,60^05 
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REVISED  ESTIMATE. 

For  excavating  a  channel  200  feet  wide  and  12  feet  deep  at  mean  low-water  from  1,000  feet 
above  WhitehcMPa  Sand  Dock  to  canal  lock  at  New  Brunswick, 

From  1,000  feet  above  Whitehead's  Sand  Dock  to  Lawrence  Creek  : 

47,000  cubic  yards  of  dredging,  at$l 147,000 

From  Lawrence  Creek  to  100  feet  above  Martin's  dock : 

106,000  cabic  yards  of  dredging  at  fl 106,000 

From  1,000  f^et  above  Martini  dock  to  end  of  steamboat  dock : 

2,600  linear  feet  of  crib  dike,  at  |15 39,000 

74,200  cubic  yards  of  rock  excavated,  at  $10 742,000 

184,000  cubic  yards  of  dredging,  at  $1 184,000 

From  end  of  steamboat  dock  to  canal  lock : 

94,100  cubic  yards  of  rock  excavation,  at  |10 941,000 

27,800  cubic  yards  of  dredging,  at  |1 27,800 

Contingencies,  engineering,  &c 313,020 

2,399,820 

Ikfr  excavating  a  channel  200  feet  icide  and  10  feet  deep  at  mean  low-water  from  1,000  feet 
above  Whitehead's  Sand  Dock  to  the  canal  lock  at  New  Brunswick, 

From  1,000  feet  above  Whitehead's  Sand  Dock  to  Lawrence  Creek : 

21,500  cubic  yards  of  dredginff,  at  |1 • $21,500 

From  Lawrence  Creek  to  1,000  foet  above  Martin's  dock : 

45,800  cubic  yards  of  dredging,  at$l 4&,800 

From  1,000  feet  above  Martin's  aock  to  end  of  steamboat  dock : 

2,fiOO  linear  feet  of  crib  dike,  at$15 39,000 

4,700  cubic  yards  rock  excavation,  at  $15 70,500 

138,300  cubic  yards  of  dredging,  at$l 138,300 

From  end  of  steamboat  dock  to  canal  lock : 

56,800  cubic  yards  of  rock  excavation,  at  $15 568, 000 

27,800  cubic  yards  of  dredging,  at  $1 27,800 

Contingencies,  engineering,  &c 136,635 

1,047,535 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  18,  1878 $200,000  iOO 

By  act  approved  March  3, 1879 60,000  00 

By  act  approved  June  14,  1880 100,000  00 

By  act  approved  March  3,  1881 25,000  00 

385,000  00 
Amount  expended 292, 055  71 

Money  statement, 

July  1,18K),  amount  available $100,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$125,000  00 

July  1,1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabUities  July  1,  1880 32,055  71 

July  1, 1881,  outstanding  liabilities 22,678  41 

54,734  12 

July  1, 1881, amoulit  available 70,265  88 

Amount  (estimated)  required  for  completion  of  existing  project 1, 708, 662.  05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .        50, 000  00 


Abstract  of  bids  for  dredging  in  Raritan  BiveVy  New  Jersey  f  opened  October  7,  1880. 


Xo.                                               Bidders. 

Price  per 
cubic  yard 
in  place. 

Semarka. 

1 

John  Van  Patten.......... -. 

$0  24i 
33 
39 

Accepted. 

19  CfintA  in  nco^ra. 

2 

WiUimm  ItAnnftrv     - _ -. 

3 

tTohn  McDermott 

30  Cflnta  in  aco'wa. 
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Ahetract  of  contract  far  dredging  in  Baritan  River,  New  JerMy. 


Contractor. 

Reaidence. 

Date  of  con- 
tract. 

Subject  of  contracts      '             Bemarks. 

JTohnYan  Patten. 

PhUadelphia  Pa. 

Oct.  15, 1880. 

''Middle  Ground,"  >      30,  1881.    Eztentioa 
Raritan  River,  N.  J.    1      granted  to  Aogoat  ». 
,      r88L 

D  17. 
IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

The  surv^ey  of  this  river  was  directed  by  the  act  approved  March  3, 
1879,  and  the  results  of  this  survey  and  project  of  improvement,  with 
estimates  of  cost,  were  reported  January  23, 1880.  Estimated  total  cost, 
$194,695. 

South  Eiver  is  a  tributary  of  the  Earitan,  which  it  enters  by  two 
courses^  the  one  natural  and  the  other  artificial,  IJ  miles  below  the 
former. 

The  project  has  three  divisions : 

1.  Of  the  portion  below  Little  Washington,  which  includes  a  change 
in  the  outlet  of  the  canal  or  artificial  course  of  the  river  firom  its  present 
direction  at  right  angles  to  the  course  of  the  Raritan  into  one  oblique 
to  it,  the  closing  of  the  natural  course  of  the  river  below  Petit's  brick- 
yard, and  increasing  the  depths  by  means  of  dikes  and  dredging  to  8 
feet  at  mean  low-water  up  to  Little  Washington.    Estimate,  $72,162. 

2.  Of  the  portion  from  Little  Washington  up  to  Bissett's  brick-yard, 
which  includes  a  cut  through  the  meadow-land,  diking^  and  dredging  to 
secure  a  depth  of  6  feet  at  mean  low-water,  at  an  estimated  cost  of 
$93,783. 

3.  Of  the  portion  from  Bissett's  brick-yard  to  Old  Bridge,  to  secure  a 
depth  of  4  feet  at  mean  low-water.    Estimated  cost,  $28,750. 

The  act  approved  June  14, 1880,  appropriated  $40,000  for  this  improve- 
ment, which  it  was  decided  to  devote  to  the  section  between  the  mouth 
and  Little  Washington. 

As  the  change  in  the  direction  of  the  mouth  necessitated  an  encroach- 
ment upon  private  property,  certain  persons  of  the  neighborhood  inter- 
ested in  the  improvement  procured  the  passage  of  a  bill  through  the 
legislature  of  New  Jersey  appointing  commissioners  to  condemn  the 
land  necessary  for  the  object,  the  understanding  of  all  concerned  being 
that  the  United  States  should  obtain  the  land  free  of  cost  However,  it 
was  found  that  the  course  of  the  new  outlet  would  cut  the  lands  of  one 
of  the  owners  very  disadvantageously  to  him,  and  time  was  fruitlessly 
spent  in  the  endeavor  to  find  a  solution  of  the  diflSculty.  About  that 
time  Messrs.  Sayre  &  Fisher,  who  own  the  brick-yard  along  the  Rari- 
tan below  the  junction  of  the  South  River  Canal,  offered  to  allow  the 
government  to  cutoff  the  comer  of  their  dock'  at  the  junction  of  the  two 
streams,  and  thus  secure  a  direction  to  the  outlet  without  special  dam- 
age to  any  owner.  This  offer  is  conditioned  upon  constructing  a  wharf 
for  the  use  of  Messrs.  Sayre  &  Fisher  along  the  line  cut  off.  Here- 
with is  sent  a  sketch  showing  the  original  and  present  plans  for  chang- 
ing the  outlet. 

As  soon  as  the  proper  papers  can  be  prepared  and  recorded,  it  is 
proposed,  with  the  approbation  of  the  department,  to  advertise  for  con- 
structing the  proper  works  for  changing  the  outlet  and  for  extending 
the  improvement  up  the  canal  as  far  as  available  funds  will  permit 
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1.  The  original  condition  of  the  navigable  channels  is :  First,  a  false 
direction  of  the  canal  mouth,  a  depth  there  at  mean  low- water  of  3^  feet ; 
thence  up  to  Little  Washington,  depths  varying  from  3.1  to  11.6  feet  at 
mean  low- water;  thence  to  Bissett's  brick-yard  depths  varying  from  2.8 
to  10.1  feet  at  mean  low-water;  and  thence  to  Old  Bridge,  depths  vary- 
ing from  2.1  to  12.5  feet  at  mean  low- water..  There  are  also  several 
sharp  bends  above  Little  Washington  where  it  will  be  expedient  to 
straighten  the  course  occasionally  by  cuts. 

2.  The  originally  adopted  project,  which  has  not  been  modified,  was : 
To  change  the  outlet  of  the  canal,  to  close  the  natural  course  of  the 

•  river  below  Petit's,  to  dike  and  to  dredge  in  order  to  obtain  8  feet  at. 
mean  low- water  up  to  Little  Washington:  thence,  to  straighten  the 
conrse,  dike  and  dredge  up  to  Bissett's  brick-yard,  in  order  to  obtain  6 
feet  at  mean  low-water;  and  finally,  to  straighten  the  course,  dike,  and 
dredge  to  Old  Bridge,  in  order  to  obtain  4  feet  at  mean  low-water. 

3.  There  was  no  expenditures  up  to  June  30, 1880. 

4.  The  condition  remained  unaltered  up  to  that  time. 

5.  The  sum  of  $382.20  was  expended  during  the  fiscal  year  ending 
Jnne  30, 1881.    The  condition  of  the  river  remained  the  same. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1882,  is  $45,617.80,  the  available  balance,  and  it  is  proposed 
with  this  to  construct  a  new  outlet  to  the  canal,  to  close  the  lower  course 
of  the  river  below  Petit's,  and  to  dike  and  dredge  along  the  course  of 
the  canal. 

7.  The  estimated  amount  for  the  entire  and  permanent  completion  of 
the  work  of  improvement,  in  accordance  with  the  approved  and  acoepted 
project,  is  $148,695. 

The  amount  o^oommerce  to  be  benefited  annually  is  represented  to  be 
152,850  t(ms,  of  the  value  of  $1,239,925,  the  principid  articles  of  export 
being  bricks,  moldmg-sand,  cord-wood,  fruit,  and  vegetables. 

On  South  Eiver  and  tributaries  there  are  represented  to  be : 

8  briek  works. 
11  floor  mills. 

1  licorice  mill. 

4  snnff  and  tobacco  manufactories. 

2  shirt  works. 

6  saw-mills.  ^ 

2  ship-yards. 

All  of  the  above  in  active  operation. 

This  work  is  in  the  collection  district  of  Amboy.   Nearest  iK)rt  of  entry,  Perth  Amboy. 
Nearest  light-hoase,  Raritan  Bay. 
Amoont  of  revenue  collected  during  the  year  ending  June  30, 1881,  -*^— . 
Amount  of  commerce  to  be  benefit^  by  the  completion  of  this  work, . 

ORIGINAL  ESTIMATE. 

Changing  and  deepening  canal : 

10,000  cubic  yards  of  dred^ng,  at  30  cents $3,000  00 

120,000  cubic  yards  of  dredging,  at  15  cents 18,000  00 

900  linear  feet  of  half-dike,  at  |6 5,400  00 

1,700  linear  feet  of  dike,  at  $8  ....^ 13,600  00 

180  linear  feet  of  dam,  atSlO....'. 1,800  00 

$41,800  00 

From  canal  to  Washington : 

17,000  cubic  yards  of  dredging,  at  15  cents 2, 550  00 

2,300  linear  feet  of  dike,  at  $8 18,400  00 

20,950  00 

Cnt-off  above  Washington: 

6,000  cubic  yards  of  dredging,  at  30  cents 1,800  00 

40,000  cubic  yards  of  dredging,  at  15  cents 6,000  00 

900  linear  feet  of  dike,  at  86.50 5,850  00 

1,400  linear  feet  of  half-dike,  at  $5 7,000  00 

20,650  00 
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lu  front  of  brick-yards : 

15,000  cubic  yards  of  dredging,  at  15  cents $2, 250  00 

1,600  linear  feet  of  dike,  at  $6.50 10,400  00 

From  cut-off  to  Bissett's  brick-yard:  $12,650  00 

40,000  cubic  yards  of  dredging,  at  15  cents 6, 000  00 

6,500  linear  feet  of  dike,  at  |6.50 42,250  00 

Above  Bissett'sbrick-ydrd:  48,250  00 

2,000  cubic  yards  of  dredging,  at  15  cents 300  00 

700  linear  feet  of  dike,  at  $6.50 4,550  00 

New  cut-off  above  Bissett's  brick-yard :  '  "*'  ^^  ^ 

3,000  cubic  yards  of  dredging,  at  30  cents 900  00 

16,000  cubic  yards  of  dredging,  at  20  cents 3, 200  00 

600  linear  feat  of  dike,  at  $6.50 3,900  00 

900  linear  feet  of  half-dike,  at  $5 4,500  00 

At  mouth  of  Tennent's  Brook :                                               ^^'  ^^  ^ 

2.000  cubic  yards  of  dredging,  at  20  cents 400  00 

500  linear  feet  of  dike,  at  $6.50 3,250  00 

From  Tennent's  Brook  to  Old  Bridge :  *                                   3, 650  00 

20,000  cubic  yards  of  dredging,  at  20  cents *. 4,000  00 

Engineering,  contingencies,  &c 25,395  00 

AMOU>'TS  APPROPRI-\TED.  194.695  00 

By  act  approved  June  14,  1880 $40,000  00 

By  act  approved  March  3,  1881 6,000  00 

46,000  00 
Amount  expended 382  20 

Money  statement, 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

-r $46,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 362  20 

July  1,  1881,  amount  available *. 45,617  80 

Amount  (estimated)  required  for  completion  of  existing  project : 148, 695  00 

Amount  that  can  be  profitably  exi^ended  in  fl-jcal  year  ending  June  30, 1883 .    20. 000  00 


Commercial  statistica  for  the  year  eliding  December  31,  1880, 


Items. 


General  merchandise  . 
Brick 

Coal . 


Wood 

Chestnut  posts... 

Hoop  poles 

Telegraph  poles  . 
PUes. 


Fertilizers : 

coarse 

ffuano 

bone  phosphates  and  bone. 

lime 

Cement 

Sand  and  clay , 

Lnmber 

Farm  prodacts 


Salthav... 

Small  fmits  in  crates  . 

Peaches 

Apples 


I  Tonnage. 


2,000 

90.000 

12,000 

24,000 

15,000 

300 

1,000 

800 

25,000 
200 
500 

3,000 
300 

6,000 
700 

7,500 

3,000 
500 
750 
625 

193, 175 


Amounts. 


40, 000, 000. 


12.000  cords . 
35,000  posts . 
50,000  poles  . 
1,500  poles  . . 
800  piles 


700,000  feet  . 


Rate. 


100,000  bushels 


17  00 

4  60 

5  00 
20 

50  00 

3  00 

.  5  00 

200  I 
40  00  I 
30  00. 
08 

9  00  ; 

2  25 


16, 000  crates.. 
30,000  baskets. 
10,000  barrels . 


12  00  I 
4  50 

75  ' 
1  50  , 


Value. 


$850,000  00 
280,000  00 
54.000  00 
60,000  00 
7,000  00 
2,500  00 
4,600  00 
4,000  00 

50,000  00 

8,000  00 

15,000  00 

8,000  00 

2,700  00 

13,500  00 

17,500  00 

160,000  00 

86,000  00 

67,500  00 

22,500  00 

15,000  00 


Estimated  value  of  production  of  mills  and  factories  not  enumerated  above. 


1, 677, 700  00 
1, 737, 600  00 


Total 3,415.300  00 
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SAILING  VESSELS,  BARGES,  AND  STEAMBOATS.     . 

Side-wheel  steamboat 1 

Propeller  .-. 1 

No mber  of  vessels  owned  (sailing) 48 

Nnmber  of  vessels,  transient  (sailing) •...., 60 

Number  of  barges,  transient 50 

Draught  of  water  of  the  above  vessels  ranges  from  5  feet  to  9  feet. 


D  i8. 

IMPROVEMENT  OF  CHEESEQUAKES  CREEK,  NEW  JERSEY. 

The  survey  of  this  creek  was  directed  by  the  act  approved  March  3, 
1879,  and  the  results  of  the  survey  and  a  project  for  improvement  from 
Baritan  Bay  to  Whitehead's,  a  distance  of  3  miles,  with  estimates  of 
cost  were  reported  December  23,  1879.     Estimated  cost  $75,279. 

The  improvement  was  to  consist  of  two  parts.  First,  a  change  in  the 
direction  of  the  outlet,  which,  by  accumulations  of  sand  formed  by  waves 
and  currents  is  now  forced  in  a  direction  nearly  parallel  with  the  beach, 
having  a  navigable  depth  over  extensive  flats  of  1  foot  at  mean  low- water. 
The  course  of  the  outlet  will  be  changed  and  carried  through  the  present 
beach  by  dredging  a  channel  200  feet  wide  nearly  at  right  angles  to  its 
direction  and  5  feet  in  depth  at  low- water :  The  new  outlet  will  be  sus- 
tained by  two  parallel  jetties  of  stone,  each  about  1,500  feet  long,  and 
the  existing  outlet  will  be  closed. 

The  navigation  within  the  creek  is  to  be  improved  by  cutting  off  sharp 
b^nds  and  by  dredging  so  as  to  secure  a  channel  with  a  depth  of  4  feet 
at  low- water,  and  width  of  100  feet  as  far  up  as  Whitehead's. 

By  the  act  approved  June  14, 1880,  the  sum  of  $20,000  was  appro- 
priated for  this  improvement,  which  it  was  decided  to  devote,  as  far  as  it 
would  go,  to  the  improvement  of  the  outlet.  As  dredging  the  way  for 
a  new  outlet  would  involve  encroachment  upon  private  property,  the 
owner,  Mr.  David  Noble  Bowan,  voluntarily  offered  the  land  to  the  gov- 
ernment for  the  purpose  of  the  improvement,  and  the  papers  in  the  case 
have  been  lately  finished  and  recorded. 

Proposals  have  been  asked  by  public  advertisement  for  the  dredging 
of  the  new  outlet,  the  closing  of  the  present  outlet,  and  the  partial  con- 
staruction  of  the  jetties. 

1.  The  original  condition  of  the  channel  over  the  bar  or  shoal  at  the 
mouth  gives  a  depth  of  1  foot  at  mean  low- water;  the  channel  in  the  creek 
has  a  depth  of  4  feet  at  mean  low- water  for  about  |  of  the  length  to  be 
improved,  and  for  the  remaining  portion  a  depth  from  4  feet  to  1 J  feet  at  low- 
water  ;  the  course  of  the  creek  is  very  crooked  and  requires  to  be  straijght- 
ened. 

2.  The  originally  adopted  project  for  the  improvement  was  the  change 
of  the  outfet  into  a  direction  at  right  angles  to  the  beach ;  to  sustain  this 
direction  by  parallel  jetties  of  stone,  and  to  straighten  the  course  of  the 
creek  and  increase  the  depth  in  the  upper  portions  thereof. 

3.  Nothing  was  expended  to  the  close  of  the  fiscal  year  ending  June 
30,1880. 

4.  The  condition  of  the  creek  and  outlet  at  that  date  was  unaltered. 

5.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$129.82,  and  no  alteration  .was  made  in  the  original  condition  of  the  out- 
let and  creek. 
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6.  The  amount  available,  $19,870.18,  can  be  profitably  expended  dur- 
ing the  year  ending  June  30,  1882,  in  changing  the  direction  of  the  out- 
let ;  in  closing  the  present  outlet,  and  in  a  partial  construction  of  the  jet- 
ties at  the  mouth. 

7.  The  estimated  anK)unt  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  is  $50,279. 

The  amount  of  commerce  of  Cheesequakes  Creek  is  estimated  by  one 
of  the  parties  interested  at  $110,000  per  annum. 

Among  the  exports  are  clay  and  molding  sand,  of  the  former  15,000 
or  20,000  tons  annually ;  and  it  is  supposed  by  residents  that  the  trade 
by  water  will  be  much  increased  after  the  navigation  has  been  improved. 

This  work  is  in  the  collection  district  of  Araboy,  N.  J.  Nearest  port  of  entry,  Perth 
Amboy,  N.  J.    Nearest  light-house,  Princess  Bay. 

Amoaut  of  revenue  coUected  daring  the  past  fiscal  year, .  Amount  of  commerce 

to  be  bene^ted  by  this  improvement  is  about  $110,000. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  14,  1880 |80,000  00 

By  act  of  Congress  approved  March  3, 1881 6,000  00^ 

Total -25,000  00 

Amount  expended 129  82 

OBIOINAL  ESTIMATE.     • 

At  mouth  •f  creelc : 

3,000  linear  feet  of  timber  fotuidation  for  jetties,  at  $4 $12,000 

10,000  cubic  yards  of  stone  in  jetties,  at  $1.75 17,J>00 

50,000  cubic  yards  of  dredeing  between  jetties,  at  16  cents 8, 000 

550  Unear  feet  of  pile-dike,  at  $6 3,300 

Cut  from  New  Landing  to  Forman's  Dock : 

6,000  cubic  yards  of  dredging,  at  27  cents 1,620 

82,000  cubic  yards  of  dredging,  at  16  cents 5,120 

1,000  linear  feet  of  pile-d&e,  at  $6 6,000 

Cut  above  Forman's  Dock : 

4,000  cubic  yards  of  dredging,  at  27  cents i 1,080 

23,000  cubic  yards  of  dredffing,  at  16  cents 3,680 

300  linear  feet  of  pile-dike,  at$6 1,800 

Deepening  channel  to  Whitehead's  Dock : 

11,000  cubic  yards  of  dredging,  at  16  cents 1,760 

At  mouth  of  Brick  Creek : 

200  linear  feet  of  pile-dike,  at  $6 1,200 

Deepening  channel  of  Stump  Creek : 

15,000  cubic  yards  of  dredging,  at  16  cents 2,400 

Engineering  and  contingencies,  15  per  cent 9,619' 

75,279 
Money  statement 

July  1,  1880,  amount  available , $2^,000  00 

i^ount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

— -^—  $25,000  00 
July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 129  82 

July  1,  1881,  amoujit  available 1 24,»r0  18 

Amount  (estimated)  required  for  completion  of  existing  project    50, 279  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     32, 000  00* 
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Statistics  of  commerce  for  year  ending  June  30,  1881. 


CUm. 

1  Number. 

Tonnage. 

Draaght. 

SUMypt 

Sohoonere ........ 

152 

;             30 

1           146 

1           232 

50  to  80  each  ....... t.. 

4  to  6  feet. 

80  to  200  each 

4  to  7  feet. 

Barjre* 

ntr<nn  Trnnrin  .... 

100  to  300  each 

Not  known  .......  .^.. 

5  to  7  feet. 

These  vessels  carry  manure,  gas- house  lime,  noudrette,  &C.,  up  the  creek,  and  bring 
down  fire  and  potter's  clay,  molding  sand,  corn-wood,  bricks,  aud  iron  ore. 


D   ig. 

sukvey  of  bronx  river,  or  west  farms  tide-water  creek,  from 
its  mouth  to  the  city  of  new  york. 

United  States  Engineer  Office, 

New  YorlCj  January  14, 1881. 
Genbbal:  I  have  respectfully  to  report  upon  the  survey  of  the 
"  Bronx  River,  or  West  Farms  tide- water  Creek,  from  its  mouth  in  the 
ci^  of  New  York,"  as  provided  for  in  the  river  and  harbor  act  approved 
June  14, 1880. 

The  Bronx  River  is  in  the  collection  district  of  New  York. 
The  city  of  New  York  is  the  nearest  port  of  entry. 
The  nearest*  light-honee  is  the  North  Brother  Liffht. 

The  amount  of  rev^due  coUeoted  at  New  Yoi^  duiiag  the  past  fiscal  year  waa 
|131,612,349.S9. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
I>08ed  improvement  is  not  known,  but  the  vessels  navigating  the  nver 
are  very  few,  and  most  of  the  freighting  is  done  by  one  propeller,  and  a 
few  canal  boats,  loaded  with  coal. 

Owing  to  the  risk  of  navigating  the  creek,  it  is  difficult  to  find  a  pilot 
to  take  charge  of  a  vessel  going  up  or  down  the  river. 

The  creek  empties  into  the  East  River  by  a  shallow  and  tortuous  chan- 
nel winding  through  a  mud  flat,  and  obstructed  by  shoals  varying  in 
de/pth  from  2.7  feet  to  3.5  feet  at  mean  low-water. 

Prom  the  head  of  the  projected  dike  to  the  rock  1,600  feet  below  the 
West  Chester  road,  the  depth  is  about  6  feet  at  low-water,  mienee  to 
tiie  West  Chester  road,  3.3  feet  to  5  feet.  From  the  West  Chester  road 
to  the  gas- works  the  depth  is  from  3  feet  to  2  feet  at  low- water.  From 
t^e  gas-works  up  for  a  distance  of  2,400  feet  the  depth  varies  from  2 
feet  to  0  feet  at  low- water.  Thence  to  the  dam,  about  1,100  feet  farther 
up,  the  bottom  is  bare  at  low- water,  with  the  exception  of  a  small  stream 
a  few  inches  deep,  which  flows  from  the  tail-race  of  the  mill. 

The  Bronx  is  a  tidal  stream,  as  far  up  as  the  dam  at  West  Farms. 
The  rise  and  fall  diminish  somewhat  after  passing  above  the  West  Ches- 
ter rood  bridge. 

The  amount  of  fresh  water  is  large,  but  works  are  now  under  construc- 
tion on  the  part  of  the  city  of  Kew  York  to  divert  the  main  supply  of  this 
water  for  the  use  of  the  city.  After  the  cobipletioii  of  these  the  amount 
of  fresh  water  following  the  course  of  the  creek  will  be  greatly  reduced. 

It  has  been  found  very  difficult  to  obtain  a  statement  of  the  improve- 
ments needed  for  the  purposes  of  commerce,  eithei^present  or  prospect- 
ive, Appendix  A*  being  the  only  one  received,  and  the  main  object  of 
any  improvement  being  apparently  to  escape  the  rates  charged  for  freight 
by  the  railroad. 

*  Omitted.     Printed  in  House  Ex.  Doc.  Xo.  r)4,  Fort \  -.sixth  Congress,  third  session. 
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For  an  improvement  of  the  river  it  would  be  necessary  to  dredge  and 
form  a  channel  of  30  feet  in  width,  and  4  feet  deep  at  mean  low-water, 
from  the  upper  end  of  the  present  navigable  portion,  commencing  say 
2,400  feet  above  the  gas-works  to  the  West  Chester  road  bridge. 

In  this  section  are  several  rocky  ledges  to  be  excavated,  and  the  bot- 
tom is  quite  hard.    The  estimate  for  tfis  section  is  $35,362.50. 

From  the  West  Chester  road  bridge  the  width  of  the  channel  should 
be  made,  for  a  distance  of  1,600  feet  down  stream,  30  feet  wide,  and  5 
feet  deep  at  mean  low- water ;  one  ledge  of  rock  at  the  lower  end  of  tlii« 
section  should  be  removed.    Estimate  for  this  section  $6,612.50. 

Thence  down  to  the  proposed  head  of  the  dike,  the  present  channel 
would  need  widening  so  as  to  give  5  feet  of  depth  at  mean  low- water  f« 
a  width  of  40  feet.  Some  bowlders  also  would  be  removed.  Estimate 
for  this  section,  $4,025. 

For  the  rest  of  {he  way,  the  improvement  would  consist  in  dredging 
a  clear  channel  of  5  feet  in  depth,  and  supporting  the  same  by  a  concave 
dike  extending  into  deep  water  of  the  East  River.  Estimate  fqr  thia 
section,  $90,275. 

The  improvements  most  needed  are  probably  those  enumerated  a«  of 
the  first  two  sections  of  the  creek. 

The  survey  was  made  by  the  party  under  the  charge  of  Mr.  Matthev 
Cox,  assistant  engineer,  under  the  supervision  of  Mr.  R.  H.  Talcott 
assistant  engineer,  whose  report  is  forwarded  herewith. 

The  plan  of  improvement  was  made  under  my  supervision. 
Respectfully  submitted, 

*  John  Newton, 

Colonel  of  Enffineer$, 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S.  A, 


REPORT  OF  MR.   R.   H.   TALCOTT,  ASSISTANT  ENOINEEK. 

UxiTED  States  EnoIxVeer  Office, 

Netc  York  J  January  14,  1S81. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
Bronx  River,  or  West  Farms  tide-water  Creek.  New  York  City,  with  soch  informakiM 
in  regard  to  the  commerce  and  navtffatiou  of  tiie  same  as  I  have  been  able  to  obtain. 

The  accompanying  chart  shows  the  results  of  the  late  survey,  and  the  works  pio- 
I)osed  for  the  improvement  of  the  channel  from  the  mouth  of  the  river  to  near  the  head 
of  tide- water.    An  estimate  of  the  latter  is  hereto  appended. 

The  Bronx  River  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.     The  nearest  light-hoose  is  North 
^Brother  Light,  on  North  Brother  Island,  in  the  East  River. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  b 
fl3l,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improrv- 
ment  is  not  known. 

The  amount  of  tonnage  for  the  past  fiscal  year  as  reported  by  those  engaged  in 
business  in  the  locality  is  65,000  tonp. 

The  Bronx  Rivef  is  a  tide-water  stream  emptying  into  the  East  River.  The  tide* 
extend  as  far  as  the  dam  in  West  Farms,  but  the  rise  and  fall  diminish  somewhal 
;after  passing  the  West  Chester  road  drawbridge.  The  supply  of  fresh  water  is  quite 
large ;  but  works  are  now  under  -construction  by  the  city  of  New  York  for  diverting; 
the  main  fresh- water  supply  for  the  use  of  the  city.  The  dam  and  reservoir  are  some 
distance  from  tide-water,  and  there  are  several  small  streams  which  empty  into  the 
river  below  them,  so  that  there  will  still  be  a  limited  amount  of  fr^esh  water. 

During  a  dry  season  Vke  the  past  summer,  the  bed  of  the  river  is  entirely  bare  at 
mean  low- water  for  some  distance  below  the  dam,  with  the  exception  of  a  small  stream 
a  few  inches  deep  which  comes  from  the  tail-race  of  the  mill. 

The  depth  of  water  in  the  channel  at  mean  low-water  is  between  2  and  3  feet  from 
the  gas  works  to  the  railroad  drawbridge,  and  the  channel  is  both  narrow  and  crooked. 
It  is  also  obstructe<l  by  several  rocky  ledges  which  extend  either  partially  or  all  the 
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fty  aoro88  it.    The  bottom  in  this  part  is  generally  hard  and  composed  of  heavy 

-avel  and  cobble  stones  where  it  is  not  solid  ledge  rock.  From  the  railroad  bridge 
for  abont  1,(500  feet  below  the  West  Chester  road  bridge  there  are  several  rocky  ledges, 
4ind  the  easterly  bank  is  almost  all  solid  rock ;  but  these  ledges  extend  only  part  of 
•the  way  across  the  channel,  except  the  lower  one,  which  extends  entirely  across.  From 
thia  point  for  about  4,000  feet,  there  is  a  narrow  channel  of  6  feet  depth,  which  has 
only  a  few  bowlders  to  obstruct  it.  From  this  point  to  the  mouth  the  channel  widens 
considerably,  and  there  are  several  bars  with  less  than  3  feet  at  mean  low-water.  At 
t^he  mouth  the  channel  becomes  crooked  and  undefined  through  a  large  mud  flat, 
iRrhich  is  nearly  a  mile  wide. 

The  banks  of  the  river  from  the  dam  down  to  a  short  distance  below  the  West  Ches- 
ter road  bridge  are  mostly  firm  land  or  reclaimed  marsh  land,  and  sometimes  rocky. 
"The  westerly  bank  for  a  considerableportion  of  this  distance  is  protected  by  a  stone 
^wall  which  forms  the  dock  front.  For  the  rest  of  its  course  the  babks  are  almost 
entirely  marsh  meadow. 

The  vessels  navigating  the  river  are  very  few,  and  most  of  the  freighting  is  done  bjr 
one  propeller  and  a  few  canal  boats  loaded  with  coal.  Owing  to  the  dangers  to  navi- 
gation It  is  hard  to  find  a  pilot  who  will  take  the  risk  of  carrying  a  vesselup  or  down 
the  river. 

The  works  for  the  impYoveraent  of  the  channel  which  are  described  below,  with  the 
exception  of  those  at  the  lower  end,  will  hardly  be  a  permanent  relief^  but  will  prob- 
4ibly  laft^  for  several  years,  and  are  as  follows :  From  a  point  near  the  upper  end  of  the 
present  navigable  part  of  the  river  to  the  West  Chester  road  bridge  a  channel  30  feet 
wide  and  4  feet  deep  at  mean  low-water  is  to  be  excavated. 

In  this  section  there  are  several  rocky  ledges  to  be  excavated,  and  the  bottom  is 
onite  hard.  From  the  West  Chester  road  bridge  the  width  of  the  channel  will  be  30 
feet  and  the  depths  feet  for  a  distance  of  about  1,600  feet,  where  the  last  known  ledge 
of  rock  which  obstructs  the  channel  is  encountered.  From  this  i>oint  to  the  beginning 
of  the  proposed  dikes,  as  shown  on  thi;  accompanying  chart,  the  present  channel  is  to 
T>e  widened  so  as  to  give  5  feet  depth  at  mean  low-water  for  a  width  of  forty  feet,  and 
aome  bowlders  are  to  be  removed. 

The  rest  of  the  way  the  improvement  will  be  to  dredge  a  clear  channel  giving  5  feet 
At  mean  low-water  for  a  width  of  50  feet,  and  support  it  l»^'  a  dike  nresenting  a  con- 
cave surface  to  the  currents.  At  the  upper  end  a  parallel  dike  will  also  be  required  in 
order  to  narrow  the  channel-way  sufficientiv  to  keep  the  proposed  depth. 

The  survey  was  made  during  the  month  oi  September  by  the  party  under  the  charge 
of  Mr.  Matthew  Cox,  assistant  engineer  under  my  supervision. 

The  plane  of  reference  to  which  all  the  soundings  have  been  reduced  was  obtained 
by  observations  of  the  tides  at  four  points  on  the  river.  The  results  obtained  from 
these  observations  is  sho>\ni  in  tabular  form  on  the  accompanying  chart. 

ESTIMATE. 

From  ftear  head  of  tide-water  to  West  Chester  road  bridge : 

1,050  cubic  yards  rock  excavation,  at  JP20 $-21,000  00 

13,000  cubic  yards  dredging,  at  75  cents 9, 750  00 

'    '    '  $30,750  00 

Engineering  and  contingencies 4, 612  50 

$a5,3e2  50 

From  West  Chester  road  bridge  1,600  feet  south : 

•200  cubic  yards  rock  excavation,  at  $20 $4, 000  00 

3,500  cubic  yards  dredging,  at  50  cents 1,750  00 

5,750  00 

Engineering  and  contingencies 862  50 

6,61^50 

From  1,600  feet  south  of  West  Chester  road  bridge  to  dikes : 

7,000  cubic  yards  dredging,  at  50  cents 3,500  00 

Engineering  and  contingencies 525  00 

4,025  00 

From  beginning  of  dikes  to  East  River: 

8,500  linear  feet  of  dike,  at  $8 $68,000  00 

30,000  cubic  yards  of  dre<lging,  at  35  cents 10, 500  00 

78, 500  00 

Engineering  and  contingencies 11, 775  00 

90, 275  00 

*  136,275  00 

All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

R.  H.  Talcott, 
Assistant  Engineer. 
Col.  John  Newtox, 

Corps  of  Engineerfiy  F,  S.  J. 
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D  20. 

SURVEY  AND  EXAMINATION  OF  HEMPSTEAD  HARBOR,  LONG  ISLAND,  NEW 

YORK. 

United  States  Engineer  Office, 

Neic  Yorl',  December  29,  1S80. 

General  :  I  have  the  honor  to  report  upon  the  survey  and  examina- 
tion of  Hempstead  Harbor,  Long  Island,  New  York,  as  provided  for  in 
the  river  an^  hai^bor  act  approved  June  14,  1880. 

The  survey  was  made  by  the  party  of  Mr.  0.  G.  Weir,  assistant  en- 
gineer, under  the  general  supervision  of  Mr.  R.  H.  Talcott,  a^istant 
engineer,  to  whom  was  indicated  from  this  office  the  essential  points  t0 
be  examined. 

From  information  collected  from  parties  interested,  the  proposed  im- 
provement will  be  principally  in  the  inner  bay,  which,  but  for  a  narrow 
channel  of  communication,  would  be  entirely  separated  from  tbe  outer 
bay  by  a  low  level  of  sand  beach  extending  from  the  west  shore  and 
called  '<  Bar  Beach.'' 

I  respectfully  refer  to  Appendixes  A*  and  B*  as  enumerating  tiie 
wants  of  the  locality  and  the  benefits  to  be  derived  from  improving  the 
navigable  depth.  The  chart  and  Mr.  Talcott's  report  are  also  trans- 
mitted, the  latter  discussing  various  possible  modes  of  improvement, 
and  prepared  in  this  office  after  full  opnsultatip'n  with  me  and  under  mg 
supervision. 

The  method  of  improvement  by  separating  the  inner  from  tbe  ooter 
bay  by  a  dam,  and  regulating  ingress  and  egress  by  means  of  a  lock,  I 
ctuinot  recommend.  A  beautiful  sheet  of  water  in  fix>nt  of  tlie  villu 
adorning  the  east  shore  and  sufficiently  deep  for  commercial  parpoMi 
to  the  head  of  tbe  bay  would  be  formed.  There  are  mimy  serious  ob- 
jections to  this  plan.  It  would  be  costly  as  well  as  not  necessi^  for 
the  purposes  of  trade.  Large  accumulations  of  drift  sand  would  con- 
tinually sboal  up  tbe  entrance  to  the  lock  and  require  fi^uent  removals, 
and  finally  vessels  could  not  use  the  lock  during  a  storm  from  the  iHHth 
to  northwest  or  seek  a  needed  shelter  in  the  inner  bay.  Approximate 
estimated  cost,  j|440,000. 

The  second  method  would  be  to  construct  a  dike  from  the  ^'  Bar 
Beach,''  in  a  general  southerly  direction,  reaching  nearly  as  far  up  as 
Hicks'  Wharf. 

This  dike,  7,500  feet  long,  with  1,700  feet  of  half-dike,  and  the  requi- 
site dredging,  would  obtain  and  maintain  a  channel  of  8  feet  in  depth  at 
mean  low-water  as  far  up  as  half-way  between  the  steamboat  dock  and 
Hicks'  Dock. 

The  remainder  of  the  channel  dug  to  the  southern  extremity  of  the 
bay,  and  4  feet  deep  at  mean  low-water,  would  probaWy  require  re- 
newed dredging  from  time  to  time  to  keep  it  open. 

ESTIMATE. 

7,500  feet  of  dike,  at  SIO I75.O00 

1,700  feet  half  dike,  shore  protection,  at  $5 tf,5U) 

95,000  cubic  yards  of  dredging,  at  30  cents 28,500 

From  steamboat  dock  to  head  of  bay,  100,000  cubic  yards  of  dredging,  at  30 

cents 30,009 

Engineering  and  contingencies 21,aU0 

163.200 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  48,  Forty-sixth  Congress,  third  sesaicn. 
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This  method  of  forming  a  tidal  basin  by  means  of  a  dike  and  generat- 
ing a  constant  scour  throngh  a  long  reach  of  the  channel,  is  nndoabt- 
edly  the  most  feasible  means  of  improvement;  but.  as  in  some  other 
localities,  it  will  be  objected  to  upon  esthetic  principles,  as  marring  the 
picturesque  appearance  of  an  uninterrupted  sheet  of  water,  and  as  offer- 
ing, besides,  an  impediment  to  the  free  tacking  of  small  sail-boats. 

It  is  alwajEi  difficult  and  generally  impossible  so  reconcile  the  condi- 
tions of  beauty  with  those  of  the  interests  of  navigation,  and  it  is  not 
jmnceived  how  diking  in  one  form  or  other  could  be  entirely  dispensed  * 
with  except  by  the  alternative  construction  of  a  costly  dam  and  lock. 

The  long  dike  may  be  terminated  at  "A,"  the  8-foot  channel  at  the 
4steamb(Ntt  dock,  and  an  excavation  4  feet  deep  extending  thence  to  the 
town  dock,  at  a  total  estimated  cost  of  $94,300. 

The  4-foot  channel  would  require  dredging  fh)m  time  to  time. 

The  Glen  Cove  landing  in  the  lower  bay  is  difficult  of  approach  at  low- 
water  on  account  of  a  shoal  there.  As  this  is  a  permanent  and  natural 
ehoal,  which  will  return  if  removed  by  dredging,  the  proper  remedy 
would  appear  to  be  for  the  proprietors  to  extend  their  dock  into  deeper 
water. 

HemMtead  Harbor  is  in  the  collection  district  of  New  York. 

New  York  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  Sand's  Point 
liffht  and  Execution  Rocks  light,  on  Long  Island  Sound. 

The  amount  of  revenue  coUected  at  New  York  during  the  past  fiscal  year  is 
fl31,812,:M9.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
X>08ed  improvement  is  estimated  (by  those  interested)  at  about  $475,000, 
and  the  amount  of  tonnage  for  the  past  year,  on  the  same  authority,  at 
28^  tons. 

Kespectfully  submitted. 

John  Newton, 
Colonel  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


report  of  mr..  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 

New  York  Citf/y  December  27,  lr<80. 

General:  I  have  the  honor  to  submit  the  following  report  of  the  snrvey  of  Hemp- 
stead Harbor,  New  York,  together  with  snch  information  in  regard  to  the  commerce 
and  navigation  of  the  same  as  1  have  been  able  to  obtain. 

The  accompanying  chart  shows  the  present  condition  of  the  channel  in  the  inner 
harbor  and  its  connection  with  deeper  water  in  the  outer  harbor  as  developed  by  the 
recent  survey,  and  also  the  works  proposed  for  the  improvement.  An  estimate  of  the 
probable  cost  of  carrying  out  either  of  three  proposed  plans  is  hereto  appended. 

Hempstead  Harbor  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  Sand's 
Point  light  and  Execution  Rocks  light,  on  Long  Island  Sound. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
$131,812,349.89. 

The  amount  of  coinmerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment, as  estimated  by  those  interested,  is  said  to  be  about  |475,000. 

The  amout  of  tonnage  for  the  past  year  is  reported  to  be  about  28,500  tons. 

Hempstead  Harbor  lies  on  the  north  side  of  Lon^  Island,  about  8  miles  east  of  Fort 
^hnyler,  on  Throgg's  Neek.  The  bay  is  divided  into  two  parts  by  a  narrow  neck  of 
low  sand  beach  called  '*  Bar  Beach,''  which  runs  out  from  the  western  shore  nearly  at 
right  angles  to  the  same  and  extends  about  i  of  the  way  across.  The  outer  harbor 
hat  a  good  deep  channel,  but  the  inner  harbor  is  very  shoal «  and  the  channel  is  very 
crooked.  The  upper  part  of  the  inner  harbor  is  entirely  bare  some  time  before  low- 
water,  even  in  ordinary  tides. 
4  The  viUage  of  Eoslyn  lies  at  the  head  of  the  inner  harbor^  'and  is  the  port  from  which 
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quite  a  number  of  towns  in  the  interior,  such  as  Hempstead,  Garden  City.  &c.,  draw 
their  supplies  of  coal,  lumber,  bricks,  and  heavy  merchandise.  It  haa  sereral  mano- 
factories,  and  a  large  trade  in  the  products  of  tjae  adjoining  farms. 

The  present  relialile  means  of  communication  with  market  in  New  York  City  is  by 
railroad  and  one  steamboat  which  makes  a  round  trip  daily  between  Roslyn  amf 
New  York  City.  All  heavy  material  brought  in  deep-draught  vessela  has  now  to  be 
lightered  from  the  outer  harbor  at  a  ereat  increase  in  cost  of  transportation,  and 
frequently  heavy  demurrage  owing  to  high  winds  preventing  the  lighter  &om  being 
used. 

The  inner  harbor  would  also  be  used  as  a  harbor  of  refuge  for  vessels  engaged  io 
^transporting  freights  to  the  landings  in  the  outer  harbor  in  case  of  heavy  storma,  bat 
these  are  now  prevented  from  getting  the  benefit  of  a  safe  anchorage  nnleas  they  are 
of  very  light  draught. 

The  ground  rises  quickly  from  the  shores  of  the  bay,  and  in  some  places  the  bloib 
come  to  high-water  mark.  As  these  bluffs  are  sandy,  when  there  is  a  high  wind,  or 
when  a  steamboat  passes,  the  waves  undermine  them  and  brinff  the  sand  into  the* 
channel.  One  of  the  worst  places  of  this  sort  is  just  south  of  nie  entrance  into  the 
inner  harbor.  Here  the  currents  are  very  strong  and  the  channel  cloae  in  shore,  m 
that  the  steamboat  waves  have  a  direct  action  on  the  bluff.  The  sand  brought  int» 
the  channel  at  this  point  is,  on  a  flood-tide,  carried  up  the  harbor,  where  it  is  deposited 
by  the  slackening  currents  and  forms  bad  bars. 

In  studying  the  chart  for  the  purpose  of  designing  a  permanent  improyement,  th» 
method  by  dikes  and  dredging  is  the  one  suggested  as  the  best  and  cheapest,  bat 
owing  to  the  dikes  b^ing  uusigntly  at  low-water  it  has  been  suggested,  bv  tlHMS  bar- 
lug  country  residences  in  the  vicinity,  that  a  draw  could  be  comstmcted  across  tbe 
present  entrance  and  a  lock  used  for  ingress  and  egress,  the  water  in  the  inner  harbor 
being  maintained  at  or  near  its  present  high-water  level.  This  method,  thoogfa  a 
very  expensive  one  and  entailing  a  constant  outlay  in  repairs  and  attendance,  has 
been  considered,  and  a  rough  estimate  of  its  probable  cost  is  submitted. 

There  being  no  data  as  to  the  foundation  obtainable,  no  borings  having  been  made, 
the  cost  of  that  item  has  been  assumed  and  the  cost  of  the  lock  has  been  obtained 
from  estimates  of  similar  structures  on  the  Mississippi  and  Kanawha  Rivers,  withost 
going  into  the  details. 

The  second  method  of  improvement,  which  is  to  dredge  a  channel  and  to  build  a 
dike  to  maintain  it,  would  necessitate  the  widening  of  the  present  channel  for  some 
distance  from  the  entrance  into  the  inner  harbor,  and  the  dredging  of  a  new  channel 
through  the  shoals.  From  the  entrance  to  the  steamboat  dock  at  Roslyn  this  channel 
is  estimated  as  200  feet  wide  and  8  feet  deep  at  mean  low- water,  and  thence  to  the 
wharves  in  the  creek  at  the  head  of  the  harbor  as  100  feet  wide  and  4  feet  deep  at 
mean  low- water.  The  diking  proposed  would  start  from  the  southerly  side  of  Bar 
Beach  and  extend  about  7,5%  feet  up  the  asd  about  parallel  to  and  800^  feet  from  the 
easterly  shore.  Thid  dike  .would  form  a  tidal  basin  of  the  portion  of  the  bay  west  of 
it,  and  give  sufficient  velocity  to  the  currents  in  the  channel  to  keep  it  scoured  out 
to  the  required  depth. 

The  third  method  is  to  dredge  the  present  channel  to  a  uniform  depth  of  8  feet  at  mean 
low-water  and  150  feet  wide. 

Where  the  channel  curves  to  the  right  and  now  shows  such  a  tendency  to  shoal, 
two  dikes  would  be  required,  one  on  the  easterly  side  of  the  channel,  following  iti 
present  direction,  and  the  second  on  tht5  westerly  side,  overlapping  the  first  and  curving 
to  the  left. 

In  the  event  of  the  adoption  of  either  of  the  two  last-mentioned  plans  of  improre- 
ment  the  protection  of  the  shore  near  the  entrance  to  the  inner  harbor  will  be 
necessary.    This  will  require  1,700  feet  of  half  dike. 

The  dikes  required  are  estimated  to  be  built  of  carbolized  timber  and  according  to- 
the  general  plan  now  in  use. 

The  survey  was  made  during  the  past  season  by  the  party  under  the  charge  of  Mr. 
C.  G.  Weir,  assistant  engineer,  under  instructions  from  this  office. 

The  plane  of  mean  low- water  to  which  the  soundings  have  been  reduced,  was  estab- 
lished by  tidal  observations  at  the  Glen  wood  dock  at  the  entrance  to  the  inner  harbor, 
and  at  the  Roslyn  steamboat  dock.  The  results  of  the  reduction  of  these  observations 
are  shown  in  taoular  form  on  the  accompanying  chart. 

ESTIMATES. 

First  method. 
1  lock  250  feet  long,  60  feet  wide,  including  gates,  foundation,  &c..  $300, 000 

Idam 82,000 

$382,00^ 

Engineering  and  contingencies 57,300 

439.300 


APPENDIX   D.  671 

Second  method. 

From  entrance  to  steamboat  dock,  7,500  linear  feet  of  dike,  at  $10..  $75, 000 

1,700  linear  feet,  half  dike,  at  $5 8,500 

95,000  cubic  yards  dredging,  at  30  cents 28,500 

$112,000 

From  steamboat  dock  to  creek,  100,000  cabio  yards  dredging,  at  30  cents.. .      30, 000 
Sngineering  and  contingencies 21,300 

163,300 
Third  method. 

From  entrance  to  steamboat  dock,  2,500  linear  feet  of  dike,  at  $10. . .  $25, 000 

l,7001inearfeetof  half  dike,  at$5 8,500 

30, 000  cubic  yardsof  dredging,  at  30  cents 9,000 

$42,500 

From  steamboat  dock  to  creek,  100,000  cubic  yards  of  dredging,  at  30  cents. . .    30, 000 
Engineering  and  contingencies '. 10,875 

83,375 
Refipeotfully  submitted. 

R.  H.  TALCOTTy 

Assistant  Engineer, 
Col.  John  Newton, 

Corps  of  Engineers  J  U,  S,  A, 


D   21. 


EXAMINATION  AND  SURVEY  OF  THE  WATERWAY  CONNECTING  JAMAICA 
BAY  WITH  CORNELL^S  LANDING,  IN  THE  STATE  OP  NEW  YORK. 

United  States  Engineer  Office, 

yew  Yorkj  December  18, 1880. 

General  :  I  have  respectfully  to  report  upon  a  survey  and  examina* 
tion  of  the  water-way  connecting  Jamaica  Bay  with  Cornell's  Landing, 
in  the  State  of  New  York,  as  provided  in  the  river  and  harbor  act  ap- 
proved June  14, 1880. 

The  survey  was  made  by  the  party  of  Mr.  C.  G.  Weir,  assistant  en- 
gineer, under  the  supervision  of  Mr.  R.  H.  Talcott,  assistant  engineer, 
who  was  furnished  Irom  this  office  with  specific  instructions  for  the 
collection  of  such  data  as  would  have  an  important  bearing  upon  a 
practicable  scheme  of  improvement;  and,  amongst  others,  to  estimate 
the  contents  of  a  marsh  tidal  basin  existing  north  of  the  dam  at  Cor- 
nelFs  Landing. 

The  chart  of  the  survey  and  Mr.  Talcott's  report,  herewith  submitted, 
famish  all  the  material  facts  needed  in  the  case. 

The  navigable  depth  at  mean  low-water  is,  in  the  creek,  less  than  1 
foot.  From  its  mouth  to  the  6-foot  curve  in  the  bay,  the  depth,  though 
deeper  generally,  is  diminished  by  a  sbo^  to  1  foot.  The  mean  rise  and 
fall  of  tides  is  4J  feet. 

It  appears  fix)m  information  collected  from  various  parties  that  the 
depth  at  a  former  period  was  greater  than  at  present;  and  its  decrease 
is  by  them  referred  to  the  land  waters  having  been  diverted  from  their 
natural  course  into  the  reservoirs  of  the  water- works  of  Brooklyn. 

The  tidal  reservoir  of  the  body  of  the  creek  is  very  small,  even  with 
the  addition  of  the  marsh  reservoirs  north  of  the  old  null-dam.  It  would 
be  expedient,  however,  that  the  remains  of  the  dam  be  removed,  to  ob- 
tain a  freer  now  beyond,  with  the  probable  useful  effect  of  atfording  a 
place  of  deposit  for  the  silt  brought  up  by  the  flood-tide,  and  of  better 
preserving  the  depth  at  the  Landing. 
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What  appear  to  Embarrass  the  navigation  of  the  creek  folly  as  mucli 
as  the  want  of  water  are  the  l^harp  l^nds  in  connection  with  a  width 
generally  not  much  exceeding  60  feet. 

Considerable  relief  would  be  afforded,  besides  removing  the  renuuna 
of  the  dam,  by  straightening  the  course  of  the  channel,  and  dredging, 
so  as  to  afford  a  uniform  depth  ^t  mean  low- water  of  at  least  2  feet 
The  estimated  cost  for  these  operations  would  be  about  $30,000,  and  a 
reasonable  degree  of  permanence  would  be  secured. 

A  depth  of  6  feet  ^t  mean  low- water  fipom  the  6-foot  curve  of  the  bay 
to  the  Landing  could  1^  secured  by  dredging  the  creek,  by  diking  and 
partial  dredging  along  the  line  from  the  mouth  of  the  creek  to  the  6-fiwt 
curve  of  the  bay,  by  straightening  the  course  of  the  creek  and  remoTing 
the  remains  of  the  dajn,  at  an  estimated  cost  of  $94,000. 

As  the  velocity  of  the  tidal  currents  would  be  very  little,  a  reasonabk 
degree  of  permanence  would  be  maintained. 

Comeirs  Landing  is  in  the  collection  district  of  New  York. 
New  York  City  is  the  nearest  port  of  entry. 
The  nearest  light-honse  is  Sandy  Hook  light. 

The  amoont  of  revenue  collected  at  New  York  City  daring  the  past  fiscal  y«rii 
1131,812,349.89. 

The  present  commerce  by  water  which  would  be  benefited  by  tk 
proposed  improvement  is  reported  as  very  small.  The  desire  of  esoapiof 
the  alleged  high  charges  of  freight  by  rail  seems  to  constitute  the  baas 
of  the  demand  for  an  improvement  of  navigation. 

I  respectfully  refer  to  copies  of  papers  furnished  as  to  the  resooww 
of  the  neighborhood,  marked  A  and  6,  and  appended.* 
Eespectfully  submitted. 

John  Kewton, 
Colonel  of  Engineen. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  EngineerSj  U.  8.  A. 


report  of  mr.  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Offick, 

New  York,  December  15,  im. 

General:  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  tk 
water-way  firom  the  channel  of  Jamaica  Bay  to  Cornell's  Landing,  New  York,  witi 
«ach  information  in  regard  to  the  commerce  and  navigation  of  the  same  as  I  lun 
heen  able  to  obtain. 

The  accompanying  chart  shows  the  present  condition  of  the  water-way,  and  tk 
works  proposed  for  the  improvement  of  the  same.  An  estimate  of  the  probable  cc* 
of  these  works  is  appended  hereto. 

ComelVs  Landing  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry. 

The  nearest  licht-house  is  Sandy  Hook  light. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  » 
1131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benfited  by  the  proposed  imfff^rc 
meut  is  unknown. 

The  total  tonnage  of  the  past  fiscal  year  is  reported  to  be  about  1,000  tons.  C«- 
neirs  or  Three-mile  Creek  is  a  tributary  of  Jamaica  Bay,  and  is  the  only  water-wfT 
by  which  vessels  can  approach  the  village  of  Jamaica.  The  channel  of  the  navigable 
part  of  the  creek  is  through  salt  marsh,  and  has  several  very  sharp  bends.  At  Co* 
neU's  Landing,  the  head  of  navigation  of  the  creek,  there  are  the  remains  of  an  oU 
dam  and  tide-mill,  which  have  been  allowed  to  fall  into  decay.  Above  this  dam  there 
is  quite  a  large  area  of  low  marsh  land,  which  is  overflowed  by  the  ordinary  tide*, 
and  this  area  was  used  formerly  for  the  storage  of  the  water  for  the  miU  power.  Tk 
dam  is  now  very  dilapidated  and  obstructs  the  fiiU  flow  of  the  tides  into  the  bsm 
above.    Before  the  construction  of  the  Brooklyn  water- works  there  was  quite  a  good 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  17,  Forty-sixth  Congress,  third 
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supply  of  fresh  water,  but  this  hod  been  diverted,  and  now  the  supply  is  very  limited. 
At  the  time  of  the  building  of  the  Brooklyn  water-works  most  of  the  materials  used 
for  the  construction  of  the  dams,  conduits^  &c.,  were  brought  by  water  to  ComelPs 
Landing,  and  it  is  said  by  those  lonff  resident  in  the  vicinity  that  previous  to  the 
diversion  of  the  fresh  water  and  the  disuse  of  the  tide-mill  the  depth  of  water  in  the 
channel  of  the  creek  was  considerably  greater  than  at  present,  and  that  quite  a  num- 
ber of  schooners  were  engaged  in  bnnginc  coal  and  fertilizers  to  Comelrs  Landing. 
Now  only  one  or  two  small  sloops  are  used  in  this  traffic.  In  addition  to  the  small 
depth  of  water,  the  sharpness  of  the  bends  in  the  creek  forms  a  serious  obstruction  to 
navigation,  and  several  times  canal  boats  and  barges  have  been  sunk  in  the  attempt 
to  get  aronnd  them  while  loaded  with  material  for  the  Brooklyn  water-works. 

The  proposed  improvement  is  only  intended  to  relieve  the  present  difficulties  in  the 
navigation  by  straightening  the  creek  in  places  where  the  channel  is  excessively 
crooked  by  cutting  new  channels  through  the  marsh.  The  banks  of  the  creek  are 
now  so  firm  and  stand  so  well,  it  is  to  be  supposed  that  the  new  channel  will  not  re- 
quire any  protection  to  the  slopes,  but  an  allowance  is  made  for  a  partial  protection 
in  the  estimate. 

It  being  very  doubtful  whether  a  much  greater  depth  at  mean  low-water  than  there 
is  at  present  can  be  maintained  for  any  length  of  time,  it  is  not  proposed  to  deepen 
the  channel  where  there  is  now  as  much  as  2  feet,  or  to  make  any  lurprovement  in  the 
channel  from  the  mouth  of  the  creek  to  deeper  water  in  Jamaica  Ba^,  except  suffi- 
ciently to  give  a  uniform  depth  of  2  feet  at  mean  low-water,  this  being  considered 
tinadvisable  until  by  experiment  it  is  found  that  the  depth  in  the  creek  can  be  perma- 
nently improved.  Having  the  above  in  view,  it  is  proposed  to  remove  the  remains  of 
the  old  dam,  so  as  to  g}\e  a  clear  water-way  for  the  tides  to  flow  in  and  out  of  the 
overflowed  area  above  it.  From  a  point  just  below  the  end  of  the  dock  at  the  Land- 
ing, instead  of  following  the  present  bed  of  the  creek,  it  is  proposed  to  cut  a  new 
cbannel  through  the  marsh  ana  enter  the  old  channel  again  below  the  bend.  This 
cut  will  be  about  500  feet  long  and  60  feet  wide.  At  the  next  bend  below  a  cut  about 
650  feet  long  and  70  feet  wide  would  avoid  two  elbows  in  the  channel.  Where  this 
cut  enters  the  old  channel  the  creek  takes  another  sharp  tumJ  Instead  of  using  the 
old  channel  a  cut  of  450  feet  length  and  70  feet  width  is  proposed,  which  will  enter 
the  old  channel  at  the  mouth  of  the  creek.  These  new  channels  are  to  be  dredged  to 
the  depth  of  2  feet  at  mean  low- water,  which,  with  the  rise  of  tide,  will  give  over  6 
feet  at  high-water,  and  admit  loaded  canal-boats  to  pass. 

The  accompanying  chart  is  compiled  from  soundings  taken  by  the  party  under  the 
charge  of  Mr.  C.  6.  Weir,  assistant  engineer,  during  the  past  season,  and  from  a  tra- 
cing of  a  survey  made  by  the  United  States  Coast  and  Geodetic  Survey  in  July  last, 
which  has  been  kindly  furnished  by  Capt.  C.  P.  Patterson,  the  Saperintendent. 

ESTIMATE. 

Cut  through  bend  below  landing : 

3,000  cubic  yams  dredging,  at  40  cents fl,200 

^,000  cubic  yards  dredging,  at  30  cents 1 ,  800 

400  linear  feet  half  dike,  at|5 2,000 

100  linear  feet  fall  dike,  at^ 800 

15,800 

Cut  through  second  bend : 

4, 000  cubic  yards  dredging,  at  40  cents 1,600 

10,000  cubic  yards  dredging,  at  30  cents 3,000 

^OOlinearfeethalf  dike,  at|;5 3,000 

2D0  linear  feet  full  dike,  at  $8 2,000 

9,600 

Cot  through  bend  at  mouth : 

2,500cnbic  yards  dredging,  at  40  cents 1,000 

7,000  cubic  yards  dredging,  at  30  cents 2,100 

400  linear  feet  half  dike,  at  $5 ^-    2,000 

200  linear  feet  full  dike,  at  $8 1,600 

6,700 

Deepening  old  channel  to  2  feet  at  mean  low-water: 

13y000  cubic  yards  dredging,  at  30  cents 3, 900 

26,000 
Contingenies,  engineering,  &c 3,900 

29,900 
Respectfully  submitted. 

R.  H.  Talcott, 
Assistant  Engineer, 
Col.  JoHx  Newton, 

Corps  of  Engineers,  Brevet  Major  Qeneraly  U,  8,  A, 

43  E 
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D   22. 

survey  of  patchogue  river,  new  york. 

United  States  Engineer  Office, 

New  York  October  30, 1880. 

General:  The  river  and  harbor  act  approved  June  14, 1880,  directs 
the  survey  of  "Patchogue  Eiver,  Xew  York,''  which  having  been  fin 
ished,  I  have  the  honor  to  submit  my  report. 

The  survey  was  executed  by  the  party  of  Mr  Charles  G.  Weir,  assist- 
ant engineer,  acting  under  the  general  supervision  of  Mr.  R.  H.  Talcott, 
assistant  engineer,  who  received  from  this  office  his  instructions  as  to 
the  nature  and  scope  of  the  examination,  and  special  points  uecessaiT 
for  indicating  the  mode  of  improvement. 

I  transmit  herewith  the  map  and  report  of  Mr.  E.  H.  Talcott,  which, 
in  so  far  as  it  describes  the  kind  of  improvement  and  the  reasons  there- 
for, was  prepared  under  my  personal  supervision. 

There  is  little  or  no  current  In  the  river,  and  dredging  alone  is  reeoiB 
mended  for  the  improvement  as  far  down  as  the  outlet  into  Great  SoutJi 
Bay,  beyond  which,  in  order  to  preserve  the  channel,  once  formed,  from 
the  action  of  waves,  lines  of  parallel  dikes  will  be  necessary. 

The  estimate  to  secure  a  depth  of  6  feet  at  mean  low-water  hj  dredging  in 

the  river,  and  from  its  month  to  the  6-foot  curve  in  the  bay,  is |21«000 

For  diking  from  river  to  6-foot  curve  in  the  bay 15,* 

Engineering,  contingencies,  dec,  15  per  cent 5,Sft' 

43, 3» 

Bespectfully  submitted. 

John  Kewton, 
Colonel  of  Engineen. 
Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineers^  U.  S.  A. 


report  of  mr.  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 

New  York,  October  29,  18W. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the  survey  of  Pit- 
cheque  River,  Long  Island,  with  such  information  in  regard  to  the  commerce  ani 
navigation  of  that  stream  as  I  have  been  able  to  obtain.  The  accompanying  chart 
shows  the  results  of  the  survey  and  the  works  proposed  for  the  improvement  of  tk 
channel.    An  estimate  of  the  proposed  cost  of  th^  latter  is  also  appended. 

Patchogue  River  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Fire  I«Ia»i 
light,  about  14  miles  distant  southwesterly. 

The  amount  of  revenue  collected  at  New  York  City  for  the  past  fiscal  year  » 
$131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment is  about  $150  000,  and  the  tonnage  for  the  past  year  about  1,500.  The  Utttf 
figures  are  from  information  furnished  oy  Mr.  Charles  R.  Smith  and  others,  who  ire 
residents  of  Patchogue. 

Patchogue  River  is  a  tributary  of  Great  South  Bay,  which  it  enters  not  far  from  iU 
eastern  end;  it  has  quite  a  large  drainage  area,  the  water  from  which  is  stored  for 
milling  purposes  by  a  dam  a  short  distance  above  the  navigable  part  of  the  stream. 
This  dara  has  given  way  once  or  twice,  and  brought  large  quantities  of  sand  an<i 
gravel  into  the  lower  section  of  the  river. 

The  extreme  sliallowneKs  of  the  water,  both  at  the  mouth  and  in  the  ri'.er,  will 
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a<liiiit  of  boats  of  only  very  light  draught,  and  consequently  the  tonnage  is  very  small, 
and  though  vessels  drawing  6  feet  can  come  within  a  short  distance  of  the  mouth  the 
anchorage  is  so  ex^iosed  and  bad  they  cannot  safely  lie  there  in  stormy  weather. 

The  bed  of  the  nver  is  soft  mud,  and  the  eastern  banks  marshy.  The  greater  part 
of  the  western  bank  is  good  firm  ground  and  has  been  docked  and  improved.  Outside 
where  the  depth  is  less  than  6  feet  the  bottom  is  hard  sand. 

The  village  of  Patchogue  has  a  population  of  over  3,000;  it  is  a  place  of  summer 
resort,  has  several  mills  and  manufactories,  and  a  large  fish  and  oyster  trade,  in  which 
latter  about  200  vessels  are  engaged.  At  present  nearly  all  supplies,  except  those 
which  the  neighborhood  furnishes,  are  brought  by  railroad. 

The  survey  was  made  under  my  supervision  in  the  month  of  September,  by  the 
party  in  charge  of  Mr.  Charles  G.  Weir,  assistant  engineer.  Tides  were  observed  at 
the  mouth  of  the  river,  during  progress  of  the  survey.  The  mean  low-water  reading 
of  the  tide-stafi",  to  which  all  the  soundings  have  been  reduced,  was  obtained  by  a  line 
of  levels  connecting  the  tide-staft*  with  a  bench-mark  established  by  the  United  States 
Coast  and  Geodetic  Survey.  The  location  and  elevation  of  this  bench-mark  were 
kindly  furnished  by  Capt.  C.  P.  Patterson,  the  Saperint«ndent,  to  whom  we  are  also 
indebted  for  a  tracing  snowing  the  shore  line  and  topography  in  that  vicinity. 

Some  yeare  aeo  an  improvement  of  the  mouth  of  the  river  was  attempted  by  means 
of  a  dike,  but  this  being  a  light  structure,  it  has  been  badly  damaged  by  ice  and 
storms,  and  only  a  small  section  of  it  is  of  any  use  at  present.  The  improvement  pro- 
posed is  to  dredge  a  channel  100  feet  wide  and  giving  6  feet  at  mean  low- water  all  the 
way  from  the  present  head  of  navigation  to  the  bay.  In  the  river,  as  there  is  such  a 
small  rise  and  fall  of  tide,  there  are  no  perceptible  currents,  and  a  dredged  channel 
will  maintain  itself  for  a  long  time,  but  outside,  owing  to  the  drift  of  the  sand,  a  dike 
on  the  west  side  of  the  proposed  cut  will  be  necessary  for  its  full  len^h,  and  probably 
a  shorter  one  on  the  east.  The  dikes  proposed  are  to  be  of  carbolized  timber  according 
to  the  general  plan  and  to  be  filled  with  rabble  stone.  The  width  from  out  to  out  or 
piling  will  vary  from  5  to  7  feet,  according  to  the  denth  of  the  water. 

The  lines  of  dredging  and  diking  as  proposed  are  snown  in  blue  upon  the  chart. 

ESTIMATE. 

From  head  of  navigation  to  mouth  of  rivex : 
46,000  cnbio  yards  of  dredging,  at  30  cents $13,800 

From  mouth  of  river  to  6-foot  contour: 

1,700  linear  feet  of  diking,  at  $6 $10,200 

700  linear  feet  of  dOdnff,  at|8 5,600 

24,000cubic  yards  of  fiedging,  at30oent8 7,200 

23,000 

Engineering  contingencies,  &.c 5,520 

42,320 

Very  respectfullly,  your  obedient  servant, 

R.  H.  Talcott, 
Astistant  Engineer. 
Col.  John  Newton, 

Corps iJf  Engineers f  Brevet  Major- Generalf  U.  S,  J. 


D  23, 

REPORT  UPON  A  PROJECT  OF  MR.  HENRY  KNAPP,  CIVIL  ENGINEER,  FOR 
CREATING  A  PERMANENT  DEEP  CHANNEL  THROUGH  SANDY  HOOK 
BAR,  PORT  OF  NEW  YORK. 

Office  of  Board  of  Engineers  for  Fortifications, 

AND  for  KiVER  and  HARBOR  IMPROVEMENTS,  &C., 

J^ew  York,  November'  30, 1880. 
General:  The  Board  of  Engineers  for  Fortifications  and  forEiver 
and  Harbor  Works,  to  whom  was  submitted  from  the  office  of  the 
Chief  of  Engineers,  of  date  June  10,  1880,  certain  papers  relating  to  a 
])roject  for  creating  a  permanently  deep,  wide,  and  straight  channel 
through  the  Sandy  Ilook  Bar  of  the  port  of  New  York,  for  the  purpose 
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of  forming  an  improved  commercial  outlet,  have  the  honor  to  report  as 
follows : 

House  bill  3042,  Forty-sixth  Congress,  second  session,  stating  in  the 
title  the  object  as  above  described,  was  transmitted  to  the  honorable 
Secretary  of  War  from  the  Committee  on  Commerce  of  the  Honae  of 
Eepresentatives  for  consideration  of  the  praeticability  of  the  plan  on 
which  the  proposed  improvement  is  based.  And  inasmuch  as  the  bill 
did  not  set  forth  or  sufficiently  explain  the  project  of  the  originator,  Mr. 
Henry  F.  Knapp,  civil  engineer,  it  was  suggested  by  the  Chief  of  En- 
gineers in  his  letter  committing  the  subject  to  the  Board,  that  Mr.  Knapp 
be  invited  to  offer  such  information  regarding  his  plan  as  would  enabk 
the  Board  to  give  it  due  consideration,  with  the  view  of  complying  with 
the  requirements  of  the  Committee  on  Commerce.  This  having  beeo 
done,  Mr.  Knapp  forwarded  to  the  Board  a  communication,  marked  A, 
dated  August  3,  1880,  and  appended  to  this  report.  Subsequently, 
after  an  interview  with  the  Board,  in  which  the  plan  was  discussed,  be 
submitted  another  paper,  marked  B,  of  date  of  October  21,  1880,  also 
appended. 

The  project  as  delineated  on  the  Coast  Survey  chart  of  1875,  and  fur- 
ther described  in  the  papers  submitted,  is  a  wall  extending  partly  acros 
the  entrance  to  the  harbor  in  deep  water  outside  the  bar,  the  top  Tair- 
ing  from  40  to  71  feet  below  mean  low- water.  The  plan  of  the  wall  is  a 
circular  arc  5  miles  and  960  yards  long,  presenting  its  convexity  to  the 
bar  and  described  with  a  radius  of  11  miles.  The  general  directkm  is 
WSW.  J  W.  The  extremities  are  held  at  considerable  distances  from  tht 
shores  of  Long  Island  and  of  New  Jersey,  and  the  wall  is  founded  in  & 
depth  of  10  fathoms  at  its  NE.,  and  of  16  fathoms  at  its  S W.  end.  The 
structure  may  be  increased  or  diminished  in  length  according  to  the 
effect  produced,  and  it  is  intended  by  the  originator  to  maintain  a  chan- 
nel 3l|  feet  deep  at  mean  high-water,  and  500  feet  at  least  in  width  by 
the  means  of  the  wall  alone  without  resort  to  dredging,  to  shutting  oft 
any  existing  channel,  or  to  decreasing  the  present  width  of  the  entrance. 

The  height  as  prescribed  by  the  originator  would,  in  his  opinion,  per- 
mit the  largest  cla^s  of  vessels  to  pass  over  its  top  without  striking,  and 
he  claims  furthermore  that  it  will  act  as  a  breakwater  behind  which  ves- 
sels could  anchor  in  as  perfect  security  from  the  force  of  the  waves  as 
in  the  space  behind  the  bar. 

Mr.  Knapp  enumerates  three  influences  at  work  by  which  the  bar  m 
retained  in  its  present  position,  extent,  and  depth,viz,  1st,  the  force  of 
the  sea  waves  acting  on  the  sandy  bottom  outside  the  harbor  to  heave 
sand  into  the  mouth  and  close  it  up  by  forming  a  bar  across  it ;  2d,  the 
force  of  the  outflowing  currents  antagonistic  to  the  first  named,  and 
cutting  out  the  channel ;  3d,  the  littoral  or  shore  currents  which  sweep 
across  the  harbor  outside  the  bar,  at  the  rate,  as  stated  by  him,  of  from 
1  to  2i  knots  per  hour,  and  supposed  to  be  most  effective  in  sweeping 
away  from  the  outside  of  the  bar  all  sedimentary  matter  brought  ont  <rf 
the  harbor  by  the  outflowing  currents,  as  well  as  accessive  accretions  of 
sand  to  the  bar  brought  in  by  wave  action. 

Mr.  Enapp  also  states  that  the  force  of  the  outflowing  currents  is  in 
excess  of  the  influence  of  the  waves  which  tend  to  keep  up  sand  in  the 
bar,  and  he  intends  by  the  construction  of  the  wall  to  cut  down  the 
waves  to  such  extent  that  their  action  in  moving  sand  from  the  deep  water 
and  depositing  the  same  upon  the  bar  will  be  so  much  diminished  thai 
the  effect  of  the  outflowing  currents  being  relatively  increased,  a  greats 
depth  of  water  will  be  obtained  and  maintained. 

His  theory  of  the  eroding  action  of  the  waves  appears  to  be  that  it 
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penetrates  to  the  greatest  depth,  and  that  by  it  daring  great  storms  the 
bed  of  the  sea  has  been  excavated  to  its  present  depth  and  the  dShris 
deposited  upon  shoals,  thus  forming  the  boundaries  and  shores  of  the 
ocean,  and  upon  this  theory  he  supposes  a  constant  transportation  of 
sand,  &c.,  from  deep  waters  to  the  shoaler  outlets  of  bays  and  rivers 
and  a  steady  accumulation  of  materials  from  this  cause  upon  bars. 

In  his  paper,  Appendix  B,  the  author  is  not  clear  in  his  meaning, 
apparently  making  no  distinction  between  waves  of  oscillation  merely 
and  those  of  translation,  and  thus  rendering  it  difficult  to  follow  or 
comprehend  his  ideas  of  wave  action.  The  treatment  of  the  subject 
generally  has  not  had  the  effect  of  lightening  the  labors  of  the  board  by 
confining  the  discussion  to  particular  points,  and  it  is  therefore  neces- 
sary to  take  up  the  question  in  the  most  general  sense,  viz,  whether  the 
wall  as  proposed  in  this  scheme  of  improvement  would  have  the  effect 
of  deei>ening  the  water  on  the  bar. 

In  the  first  place,  the  wall  will  collect  on  its  NW.  face  the  material 
borne  from  the  bar  by  the  outgoing  currents,  and  upon  the  SB.  face 
an  accumulation  will  follow  upon  the  action  of  the  flood-tide  and,  dur- 
ing severe  storms,  from  wave  action.  And  the  gentle  slope  upon  the 
outside  will  be  favorable  to  the  passage  of  waves  over  the  wall  without 
breaking. 

No  oceanic  currents  were  detected  by  the  observation  of  the  Coast 
Survey  at  a  point  ESB.  from  Sandy  Hook  and  distant  about  60  miles; 
but  regular  tidal  currents  nearly  as  strong  as  at  the  light-ship  were 
found.  In  1879  the  Coast  Survey  observed  on  the  line  between  Nan- 
tucket and  Delaware  Bay  only  a  small  tendency  to  a  SW.  current, 
scarcely  J  knot  per  hour. 

The  supposed  littoral  current  off  Sandy  Hook,  with  power  sufficient 
and  in  the  proper  direction  to  scour  the  foot  of  the  wall  clear  of  accumu- 
lations has  not  been  verified. 

That  the  waves  exercise  a  potent  influence  both  upon  the  volume  and 
shape  of  the  bar  at  Sandy  Hook  cannot  be  disputed,  and  it  is  equally 
certain  that  if  the  wave  action  could  be  eliminated  the  volume  of  the 
bar  would  be  limited  to  the  bulk  of  the  material  moved  by  the  tidal 
currents  and  retained  under  the  operation  of  their  joint  influence,  and  it 
would  be  spread  to  a-  greater  length  seaward.  What  the  depth  over  the 
bar  might  finally  be  would  be  a  matter  of  speculation ;  but  a  bar  would 
still  exist,  due  to  the  diminished  scour  of  the  currents  expanding  as  they 
became  released  from  the  confinement  of  the  land.  Numerous  bars  and 
shoals  exist  in  interior  bodies  of  water  not  exposed  to  wave  action, 
resulting  solely  from  an  undue  expansion  between  banks. 

The  first  matter  to  be  investigated  in  discussing  the  present  scheme 
of  improvement  is  the  extent  to  which  wave  action  would  be  eliminated 
by  the  construction  of  the  proposed  wall,  which  is  to  be  located  about 
3  miles  outside  of  the  bar  and  not  far  from  midway  between  the  coasts 
of  New  Jersey  and  Long  Island ;  of  which  interval  its  length  would 
embrace  about  one-third  part,  leaving  two  large  spaces  not  closed  by 
any  structure :  the  one  between  the  southwesterly  end  and  the  coast  of 
New  Jersey,  the  other  between  the  northeasterly  end  and  the  coast  of 
Liong  Island. 

At  the  present  time  it  is  well  known  that  in  these  spacei,  where  the 
water  is  shoaler  than  at  the  proposed  location  bf  the  wall,  a  consider- 
able action  upon  the  bottom  and  shore  lines  exists  both  of  waves  and 
currents,  by  means  of  which  large  amounts  of  sand  are  transported  from 
the  outside  and  lodged  upon  the  bar  and  upon  interior  areas,  from  which 
a  portion  is  brought  back  by  the  ebb  currents  to  the  bar.    The  growth 
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and  changes  of  the  peninsula  at  Sandy  Hook,  and  the  movemente  of 
the  shore  line  of  Long  Island,  furnish  ocular  evidence  of  these  powerftil 
sand-transporting  agencies. 

A  glance  at  the  topography  of  the  bottom  as  delineated  on  the  Coast 
Survey  charts  shows  the  exterior  slope  of  the  bar  to  be  in  a  direction 
nearly  north  and  parallel  to  the  general  line  of  Sandy  Hook,  until  the 
beach  of  Coney  Island  is  approached,  when  this  direction  is  oroken  by 
a  wide,  long  and  deep  indentation  to  the  westward,  extending  so  far  a« 
to  leave  but  a  narrow  bulkhead  to  be  surmounted  before  reaching  the 
deep  water  of  the  interior  bay.  The  topography  proves  the  existence  of 
two  distinct  eroding  and  transporting  influences  affecting  the  bar,  one 
to  the  northward  along  the  coast  of  New  Jersey,  the  other  westwaid 
along  the  coast  of  Long  Island. 

Another  agency  which  would  also  be  unaffected  by  the  wall  is  the 
flood-tide  eroding  and  transporting  materials  to  the  bar  and  interior 
waters,  and  also  modifying  the  shape  of  the  bar.  In  these  effects  it  i^ 
much  aided  by  the  stirring  up  of  the  bottom,  by  the  breaking  waves  and 
the  currents  due  to  waves  of  translation. 

Having  enumerated  the  influences  at  work  in  transporting  sand  fipoD 
the  outside  to  the  bar  and  interior  spaces  which  would  not  be  diminL^hed 
by  the  construction  of  the  wall,  there  remains  to  be  discussed  only  the 
modification  or  elimination  of  wave  action  upon  the  bottom  over  the  area 
supposed  to  be  controlled  by  the  wall.  Obviously  the  wall  could  effect 
that  end  only  by  breaking  the  waves. 

The  condition  of  leaving  a  sufficient  depth  of  water  between  the  m 

face  and  the  top  of  the  wall  and  at  the  same  time  of  retaining  a  suflcieot 

height  of  the  wall  to  break  up  the  seas  are  now  to  be  discuss^,  and  tb^ 

•compatibility  of  these  requirements,  upon  which  the  practical  applicatioB 

of  the  system  depends,  should  be  rigidly  tested. 

Great  differences  exist  in  the  strength  of  the  wind  and  its  effect  upa 
the  force  and  height  of  the  waves,  as  distinguished  by  the  terms  serei* 
gales,  storms,  and  great  storms.  While  the  former  may  occur  one  « 
more  times  during  a  single  winter,  storms  are  rare,  and  great  stonn^ 
may  not  visit  a  locality  more  often  than  once  in  twenty  years. 

In  designing  works  of  construction  upon  the  sea-coast,  the  engineer,  ii 
is  true,  must  endeavor  to  make  them  proof  against  the  force  of  wave? 
due  to  the  severest  storms,  but,  for  the  case  now  discussed,  the  greai 
waves  due  to  hurricanes  and  all  storms  of  rare  occurrence  need  not  enter 
at  all  in  the  estimated  effect  upon  the  bar,  since  it  is  manifestly  the  in 
fluence  of  waves  of  frequent  occurrence  which  would  be  potent  in  deter 
mining  the  depth  and  other  features  of  the  bar.  Although  it  is  proper 
to  omit  all  consideration  of  unusually  high  waves  as  of  rare  occurrenee. 
and  therefore  impressing  no  permanent  features  on  the  bar,  it  is  never 
theless  curious  as  a  matter  of  fact  that  old  pilots  of  thirty-five  years^ex 
perience  on  the  bar  have  not  noticed  even  a  transient  decrease  of  draught 
produced  by  severe  storms. 

The  question  is  therefore  reduced  to  the  effect  of  the  proposed  strw 
ture  upon  the  more  moderate  classes  of  waves. 

Measurements  at  this  place  of  the  heights  of  waves,  ordinary  or  ex 
traordinary,  if  ever  accurately  made,  do  not  appear  to  have  been  re 
corded,  and  it  is  impossible,  therefore,  to  be  exact  in  drawing  the  line 
between  waves  of  frequent  and  those  of  infrequent  occurrence,  but  it  i'* 
probable  that  an  assumed  height  of  about  16  feet  would  not  be  tan  from 
such  dividing  line.  With  few  or  no  exceptions,  waves  of  oscillation  of 
16  feet  and  less  could  pass  over  the  top  of  the  proposed  wall  without 
breaking  or  suftering  serious  modification.    Waves  of  translation,  a* 
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^rround  swells,  which  are  the  precursors  or  followers  of  gales,  being  of 
less  height  than  the  wind  waves  of  the  same  storm,  would  pass  over  as 
well  as  those  before  mentioned.  The  tide  wave  would  also  pass,  suff'er- 
ing  but  an  imperceptible  retardance  in  time. 

The  wall  would  have,  thei-efore,  little  or  no  effect  in  arresting  waves 
which  affect  the  bar. 

To  sum  up :  The  proposed  wall  will  leave  long  intervals  between  its 
flanks  and  the  adjoining  shores,  through  which  a  vigorous  wave-and- 
current  action  affecting  the  bar  will  be  exercised.  It  will  also  permit 
the  free  influx  of  the  flood-tide,  over  it  and  on  either  side,  to  operate 
ax>on  the  bar,  and,  finally,  it  will  not  arrest  those  classes  of  waves  which 
are  most  instrumental  in  defining  the  depth  and  shape  of  the  bar. 

The  supposition  that  the  proposed  wall  will  form  behind  it  a  harbor 
•of  refuge  as  secure  as  that  behind  the  bar  was  framed  upon  the  idea 
that  the  waves  would  be  as  much  reduced  by  a  wall  40  feet  underwater 
as  by  the  much  shoaler  mass  of  the  bar. 

After  a  careful  examination  of  this  scheme,  the  Board  are  of  the  opin- 
ion that  the  proposed  wall  will  not  improve  the  navigation  over  the 
bar  or  form  a  secure  harbor  of  refuge  for  any  class  of  vessels. 
Respectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers^  Bvt  Maj.  Oen. 

John  Newton, 
Colonel  of  EngineerSy  Bvt,  Maj.  Oen. 
Henry  L.  Abbot, 
Lieutenant  Colonel  ofEngineers^  Bvt.  Brig.  Oen. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  ^ngineerSj  U.  iS.  A. 


LETTERS  OF  MR.   HENRY  F.   KNAPP,   CIVIL  ENGINEER. 
A. 

New  York,  Augmt  3,  1880. 

General:  I  re8p<ectfully  oflfer  to  the  consideration  of  your  Board  the  following  arga* 
ment  and  explanation  of  proposed  improvement  to  the  channel  of  New  York  Harbor 
referred  to  in  bill  H.  R.  No.  3042,  Forty-sixth  Congress,  second  session,  and  pray  that 
the  bill  may  be  also  taken  as  a  part  of  this  paper. 

The  bill  is  entitled  **A  bill  to  create  a  permanently  deep,  wide,  and  straight  channel 
through  the  Sandy  Hook  Bar  of  the  port  of  New  York  for  the  purpose  of  forming  an 
improved  commercial  outlet,*^  and  is  referred  by  the  honorable  Secretary  of  War  to 
yonr  Board  for  consideration  as  tp  its  practicability. 

The  proposed  work  and  improvement  is  based  on  the  three  forces  or  currents  exist- 
ing at  the  month  of  this  port,  viz,  first,  the  force  of  the  sea-waves  acting  on  the  sandy 
bottom  outside  the  harbor  to  heave  sand  into  the  mouth  and  close  it  up  by  forming  a 
bar  across  it ;  second,  antagonistic  to  this  current  or  force  is  the  force  of  the  outflow- 
ing currents  which  cut  out  the  bar  and  chaunel,  undoing  the  work  of  the  flrst-named 
force,  and  alone  ^)re vents  the  force  resulting  from  wave  action  from  entirely  closing  up 
the  mouth  by  building  the  bar  up  into  an  unbroken  beach  entirely  across  the  mouth, 
and  so  creating  a  terra  firma  between  the  shores  of  New  Jersey  and  Long  Island ;  the 
third  force  is  tne  littoral  or  shore  currents,  which  sweep  across  the  harbor  outside  of 
the  bar  at  a  rate  varying  from  1  to  21  knots  per  hour,  and  are  most  effective  in  carry- 
ing away  from  the  outside  of  the  bar  all  sedimentary  matter  brought  out  the  harbor 
by  the  outflowing  currents  as  well  as  excessive  accretions  of  sand  to  the  bar  brought 
in  by  wave  action.  These  three  powers  are  all  that  exist  at  the  mouth  of  this  harbor, 
and  all  of  them  must  be  taken  into  consideration  for  any  improvement  of  this  entrance 
to  New  York  Harbor. 

The  plan  by  which  I  pronose  to  take  advantage  of  these  three  currents  and  forces 
to  permanently  deepen,  widen,  and  straighten  the  channel  of  this  port  is  to  build  an 
artificial  bar  of  stone  located  (as  shown  on  the  accompanying  chart)  outside  the  nat- 
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ural  bar,  and  submerged  sd  deep  below  the  surface  of  low-tide  that  the  heaviest  drmn^lit 
ships  may  with  perfect  safety  and  ease  pass  over  any  part  of  it  in  coming  in  and  going 
out  of  the  harbor  at  an^  state  of  the  tide  or  weather. 

The  effect  of  this  artificial  bar  is  to  destroy  or  absorb  a  great  part  of  the  power  of 
the  sea-waves,  thereby  reducing  their  ability  to  build  up  the  natural  bar  by  carrying 
sand  onto  it,  while  at  the  same  time  the  outflowing  currents  maintain  their  full  an^- 
inal  force  to  cut  the  bar  down ;  in  other  words,  there  is  immense  power  JDherent  in 
each  of  these  two  antagonistic  forces,  and  by  reducing  the  force  of  one  the  develMed 
force  of  the  other  becomes  increased.  Such  will  be  the  effect  and  consequence  of  an 
artificial  bar  of  stone  located  as  shown  to  break  down  the  force  of  wave  action :  hot 
if  the  artificial  bar  was  built  of  sand  it  would  quickly  be  thrown  in  onto  the  nAtnral 
bar,  but  being  of  heavy  stone,  built  in  a  shape  and  manner  designed  to  resist  any  foroe 
that  can  beat  against  it  on  this  coast,  it  will  become  immovable.  It  will  be  obaerved 
that  this  plan  S>t  improving  the*  channel  of  this  port,  based  on  these  two  opposing 
forces  alone,  would  be  permanently  effective,  but  the  third  force,  or  shore  cnrrentt, 
renders  assurance  doubly  sure,  inasmuch  as  it  is  a  great  auxiliary  and  will  scoar  both 
in  front  of  and  behind  the  false  bar,  with  all  the  e&ct  it  had  originally  on  the  botton, 
and  carry  away  all  sedimentary  deposits  on  the  inside  and  sand  accretions  on  the 
outside ;  this  third  force  is  the  great  scavenger  of  the  outer  harbor,  while  the  outflow- 
ing currents  perform  that  duty  for  the  inner  harbor.  The  natural  sand  bar  may  be 
said  to  be  the  battle-gronnd  of  the  two  first-named  forces,  and  is  situated  so  far  ino^ 
being  simply  an  extension  of  the  shore  line,  that  the  littoral  current  force  hms  bat 
little,  if  any,  effect  on  it.  consec^uently  the  beneficial  effect  of  this  great  force  ie  lost 
where  it  is  much  needed,  and  is  only  felt  some  miles  outside  the  harbor,  for  which 
reason  a  great  part  of  the  sewerage  and  garbage  of  the  port  when  dumped  outside  tbs 
natural  bar  is  brought  back  by  the  force  of  wave  action  and  stranded  on  the  bar  and 
contiguous  shores  both  inside  and  ontside  the  harbor ;  but  extend  the  harbor  as  pio- 
posed  by  this  false  bar^  which  will  reduce  the  present  natural  impediment  to  the 
velocity  and  concentration  of  the  outflowing  currents,  all  this  refuse  will  be  carried  br 
natural  laws  into  the  great  currents  of  the  deep,  even  though  it  be  dumped  in  the  bay 
itself. 

As  observed,  the  first  two  named  forces  are  continually  at  war  to  close  up  the  month 
of  the  port  or  cut  it  out ;  between  these  two  immense  forces  the  surplus  of  power  wrti 
with  tne  outflowing  current,  which,  if  unduly  impeded  by  the  encroachments  of  thfi 
bar  on  the  capacity  of  the  month  or  any  sort  of  natural  or  artificial  contraction,  gatben 
up  its  force  to  an  extra  head  level  or  backrise  and  breaks  out ;  for  this  reason  the  ibire 
of  wave  action  can  never  completely  close  up  the  mouth  so  long  as  there  is  oatflowing 
drainage  to  escape.  For  the  sake  of  illustration,  this  surplus  force  may  be  rated  al 
about  10  per  cent. ;  in  other  words,  put  the  force  of  the  sea-waves  to  close  up  tiie 
month  at  100  and  the  outflowing  current  force  at  110 ;  this  fact  is  recognized  and 
acknowledged  in  the  theory  of  jetties,  by  damming  up  and  contracting  the  outlets  cf 
a  harbor  or  river  in  order  to  get  an  increased  head  of  water  inside,  and  thereby  raise 
and  concentrate  the  force  and  power  of  the  outflowing  current  to  a  greater  surplus. 

In  contradistinction  I  propose  to  increase  the  difference  between  these  two  opposing 
forces  by  leaving  the  force  of  the  outflowing  current  what  it  is,  110,  but  reduce  the 
force  of  wave  action  to,  say,  70  by  means  of  the  proposed  false  bar ;  from  this  it  will  be 
observed  that  the  warfare  continually  existing  between  the  forces  of  the  outflowing 
current  and  wave  action  on  the  natural  bar  will  be  in  great  measure  transferred  to  a 
constant  warfare  between  the  false  bar  and  the  force  of  wave  action,  leaving  entirelj 
uuimpeded  the  force  of  the  shore  currents  to  act  as  they  now  act,  with  their  rail  fbrce^ 
and  by  reducing  its  opposition  to  actually  facilitate  the  outflowing  current,  causing  it 
to  flow  with  a  greater  velocity,  and  consequently  cutting  and  eroding  effect.  It  is  a 
matter  of  general  knowledge  that  the  bay  and  harbor  is  rapidly  becoming  constricted 
and  shoaled  by  the  inexhaustible  amount  of  street-washings  and  sewage  constantly 
poured  into  it  from  the  several  cities  of  the  port,  and  there  is  no  method  by  which  such 
evil  can  bo  so  economically  obviated  as  by  facilitating  an  increased  velocity  of  the  out- 
flowing currents.  This  point  is  one  of  great  sanitary  advantage  also,  as  may  be  illus- 
trated by  the  haibor  hydraulics  of  many  European  cities,  as  well  as  Uhioago,  for  one, 
in  this  country. 

Another  advantage  of  primary  importance  is  that  inside  of  this  artificial  bar  will  be 
as  safe  an  anchorage  and  harbor  of  refuge  as  inside  the  present  bar^  a  much  needed 
necessity  for  all  classes  of  vessels  trading  in  or  passing  by  the  port ;  it  will  also  offer 
a  most  valuable  facility  for  vessels  calling  at  the  port  for  orders,  without  subjecting 
them  to  incur  pilot  charges  therefor. 

It  may  be  remarked  that  the  most  scientific  ship-architects  and  acute  ship-owners 
have  lately  discovered  that  the  economical  increase  in  the  capacity  of  steamers  for 
speed  lies  in  increased  length  first,  increased  depth  secondly,  and  little,  if  any,  increase 
of  beam.  When  the  time  shall  come  for  ^ip-owners  to  increase  the  capacity  of  their 
steamers  proportionate  to  the  increased  depth  of  the  bar  of  this  port,  as  proposed  by 
this  improvement,  the  port  of  New  York  will  eclipse  the  world  in  the  exceeding  great 
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economy  of  its  foreign  transportation.  Arguing  by  the  falling  market  prices  of  the 
past  dozen  years,  for  American  produce,  otherwise  the  increased  economy  of  produc- 
tion, this  improvement  is  nnquestionaoly  a  necessity  to  American  producers,  espec- 
ially since  it  seems  to  be  a  foregone  conclusion  that  grain  hereafter,  with  ordinary 
crops,  will  mle  10  per  cent,  to  20  per  cent,  less  in  price  than  past  averaigo  here  in  our 
Atlantic  markets. 

Some  of  this  loss  mnst  be  made  up  to  the  farmer  in  a  reduction  of  transportation 
rates,  otherwise  the  past  rate  of  commercial  progress  in  this  country  will  be  lessened. 

For  a  more  specific  description  of  this  artlncial  bar,  it  will  be  seen,  by  referring  to 
the  chart  of  1875.  that  its  upx>er  end  starts  from  the  point  at  latitude  40^  29'  25''  and 
longitude  73°  49^  40",  showing  10  fathoms  depth  at  low- water ;  from  this  point  it 
takes  a  slightly  curved  direction,  and  extends  to  a  point  at  latitude  40^  25'  44"  and 
longitude  729  53'  48",  at  which  point  is  shown  quite  16  fathoms  at  low-water,  being 
a  S.  W.  i  W,  direction  from  the  upper  point,  not  including  allowance  for  variation  of 
compass,  the  curve  being  on  a  radius  ot  11  miles,  and  making  the  entire  length  of  the 
Btmctnre  5  mile«  950  yards,  though  it  may  be  necessary  to  extend  somewhat  the  south- 
west projection  to  secure  the  full  depth  and  width  of  channel  demanded  by  the  bill, 
31.6  by  500  feet  mean  high- tide. 

The  height  of  this  artificial  bar  will  be  for  the  first  ^c  miles  from  the  southwestern 
projection  25  feet  high  from  the  bottom  of  the  sea,  and  the  upper  2  miles  will  be  20 
feet  high.  By  a  long  study  and  careful  analysis  of  the  subject,  the  proposer  of  this 
improvement  believes  that  the  permanent  improvement  of  the  channel  promised  by 
this  bill  can  be  effected  by  an  artificial  bar  of  these  dimensions.  If  it  should  require 
a  greater  capacity  of  structure  it  will  be  at  his  loss,  and  if  he  can  effect  the  perma- 
nent improvement  by  a  less  capacity  of  structure  it  should  eaually  be  his  gain.  Before 
commencing  the  work,  if  Congress  should  see  fit  to  award  him  the  contract,  a  most 
thorough  and  elaborate  survey  of  the  entire  ground  will  again  be  made,  and  any  pos- 
sible advantage  that  can  be  uncovered  thereby  will  be  embraced  by  the  contractor  to 
so  modify  his  work  as  to  reduce  the  cost  of  construction,  the  protection  of  the  govern- 
ment and  the  harbor  and  the  interests  of  the  port  being  expressly  guaranteed  by  lines 
8  to  12,  section  1,  of  said  bill,  which  specify  that  "  the  said  H.  F.  Knapp  and  his  asso- 
ciates may  construct  such  works  on  the  seaward  or  outside  slope  of  the  bar,''  which 
simply  means  that  they  have  no  right  to  work  inside  the  bar ;  ^Hhat  such  works  shall 
not  nmder,  delay,  or  impede  navigation.''    If  they  do,  they  may  be  stopped. 

Section  5  says  '^that  the  said  H.  F.  Knapp  and  associates  are  not  to  resort  to  the 
method  of  shutting  off  the  flow  ot  water  through  any  of  the  several  channels  over  the 
bar,  either  by  damming  them  up  in  whole  or  in  part  by  wing,  sill,  or  spur  dams  or 
jetties,^  or  in  any  way  impeding  or  contracting  the  natural  flow  of  water  through 
them,"  "but  that  the  design  of  the  entire  works  is  to  make  a  permanently  deep  and 
self-sustaining  channel- way."  This  simply  means  that  the  improvement  is  to  oe  ef- 
fected by  working  against  the  force  of  wave  action,  and  in  no  other  way.  In  short, 
the  wording,  as  well  as  the  tenor,  of  the  entire  bill  show  and  mean  that  the  results, 
as  well  as  the  works,  are  to  be  of  a  permanent  character  for  all  time,  the  work  being 
done  under  the  supervision  of  the  War  Department,  who  regularly  are  to  report  to 
Congress  the  progress  made,  and  the  work  may  be  stopped  and  payments,  if  due,  with- 
held, if  the  War  Department  shall  consider  that  the  terms  of  the  bill  are  in  any  way 
trans^^ressed  or  departed  from  during  the  execution  of  the  work. 

It  18  further  designed  by  the  bill  that  this  improved  channel  shall  locate  itself 
between  what  are  known  as  the  "Swash  Channel"  and  the  " Fourteen-feet  Channel," 
inclusive,  and  any  improvement  that  will  first  accrue  to  the  main  ship-channel, 
which  will  also  be  greatly  benefited  whilst  the  channel  lyin^  between  the  above- 
named  limits  is  making,  entitle  the  contractor  to  no  compensation  whatever  for  such 
improvement.  These  works  will  enable  the  outflowing  current  to  cut  and  permanently 
locate  the  proposed  channel  over  the  upper  end  of  the  " Fourteen- feet  Channel"  and 
the  lower  end  of  Romer  Shoal,  having  a  general  northwest  direction  of  the  depth  and 
width  specified  and  necessarily  giving  far  greater  widths  to  shoaler  depths,  but  the 
preliminary  effect  is  intended  to  greatly  improve  "  Swash  Channel,"  which  is  included 
m  the  proposed  limits,  and  carries  its  recompense. 

It  is  weU  to  remark  that  so  long  as  the  top  of  this  artificial  bar  is  not  built  above 
the  level  of  the  natural  bar  the  outflowing  currents  will  be  accelerated,  but  if  it  should 
be  built  above  it,  a  contraction  of  the  mouth  is  effected,  and  the  outflowing  current 
becomes  impedea,  causing  injury  to  the  channel  and  a  fill  in  the  bay.  Such  elevation 
would  also  cause  the  current  to  flow  past  the  ends  of  the  false  bar  instead  of  directly 
over  it.  Sand  cannot  accumulate  on  top  of  it,  as  the  entire  force  of  the  sea- waves 
would  tend  to  tear  the  entire  structure  away,  which  cannot  be,  as  it  will  be  built  of 
the  heaviest  stone.  Neither  is  there  any  possibility  that  this  bar  can  cause  a  shoal  of 
sand,  as  its  entire  power  is  to  largely  destroy  the  force  that  alone  heaves  sand  and 
sediment  into  the  harbor,  and  at  the  same  time  protect  the  other  two  currents,  which 
increase  their  velocity  and  action  to  cut  out  and  away.  On  the  contrary,  the  function 
of  this  bar  is  to  enable  shoals  to  be  cut  away. 
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The  Raritan,  Shrewsburv^  Hackensack,  Passaic,  and  Hudson  rivers  all  discharge 
into  New  York  Bay ;  thereiore  the  mouth  of  New  York  Bay  is  really  the  month  of  all 
these  rivers.  Now,  by  opening  the"  mouth  of  New  York  Harbor,  as  proposed  by  this 
plan,  the  outflowing  currents  m  all  these  rivers  will  be  quickened  and  concentrated, 
and  therefore  they  will  deepen  and  locate  their  channels  to  a  lar^e  extent  by  their 
own  energy,  while  any  contraction  of  the  mouth  of  the  harbor  would  greatly  deaden 
their  outflowing  currents  and  create  fill  in  them. 
Most  respectfully, 

Hexry  F.  Knapp, 

Civil  Engineer. 
General  Z.  B.  Tower, 

Senior  Member  Board  of  Engineers,  ' 


B. 

October  21,  1880. 

General:  I  respectfully  offer  to  the  consideration  of  your  Board  the  following  sup- 
plemental argument  on  the  '^mechanical  action  of  wave  motion,"  in  further  support 
of  my  proposition  to  deepen  the  bar  at  Sandy  Hook,  now  under  your  consideration. 

The  amount  of  wave,  action  of  wkter  depends  on  two  conditions,  winds  and  depth  of 
water,  both  of  which  modify  it  from  the  one  extreme  of  smooth  water  to  the  mount- 
ainous billows,  and  though  we  cannot  control  the  winds  from  causing  wave  action, 
we  can  modify  wave  action  itself  by  what  may  be  scientifically  termed  '*  interference,- ' 
a  principle  fully  developed  practically  as  well  as  experimentally,  particularly  in  num- 
berless experiments  with  the  wave  action  of  light,  as  frequently  performed  by  scien- 
tists like  Professor  Tyndal,  &c. 

An  explanation  of  the  peculiar  mechanism  of  wave  action  (as  I  understand^  it)  may 
be  sufficiently  lucid  to  throw  considerable  liffht  on  my  proposition  now  pending,  and 
give  a  substantial  indorsement  to  my  plan  for  permanently  cutting  away  the  bar  at 
Sie  mouth  of  this  port,  by  the  forces  oi  nature  as  they  now  exist,  by  simply  modifying 
one  of  these  forces  by  artificial  means ;  in  other  wordsj  it  is  proposed  to  destroy  or  re- 
duce one  of  nature's  forces  for  the  permanent  accomplishment  of  this  object. 

In  order  to  treat  the  subject  more  comprehensively,  let  us  go  back  to  the  beginning 
of  the  world,  **  when  darkness  covered  the  face  of  the  earth,"  and  allow  to  be  assumed 
as  a  fact  the  most  probable  theory  that  all  land  was  under  and  covered  with  a  more 
uniform  depth  of  water ;  that  the  action  of  the  winds  by  causing  undulation  of  the 
water  caused  the  formation  of  shoals,  &c.  (to,  however,  slight  extent  primarily), 
which  once  formed  kept  continually  increasing  by  continual  deposits  washed  up  by 
the  undulations,  until  the  great  seas  and  oceans  were  dug  out  and  the  material  there- 
from laid  on  the  various  shores  until  great  continents  and  islands  were  formed  to  be 
again  modified  by  many  outside  causes. 

(In  the  formation  of  dry  land  the  winds  act  firstly  in  conjunction  with  the  water  in 
throwing  it  up  on  the  shores,  and  subsequently  entirely  alone  in  taking  it  up  from  the 
shores  and  formin^^  hills,  dunes,  &c.,  far  above  the  water-mark.) 

The  peculiar  action  of  the  undulation  of  waters  results  in  the  translation  or  its  ten- 
dency to  translate  solid  matter  along  the  bottom,  and  such  translation  is  invariably 
from  the  deepest  part  of  the  water  to  tbe  shoalest  in  all  cases,  and  the  quicker  or  more 
abruptly  the  water  shoals  the  greater  is  this  power  of  translation  per  se  developed ; 
this  18  true  of  the  theory,  but  in  practice  it  has  its  limit  only  by  the  angle  of  incline 
or  rest  of  the  beach,  which  if  too  great  allows  the  material  to  return  by  its  own  weight, 
while  the  probability  of  its  being  moved  forward  at  all  is  greatly  reduced  after  the 
equilibrium  is  once  established  between  the  degree  of  incline  and  the  power  of  the 
waves  to  build ;  in  other  words,  the  greater  the  power  to  build,  the  greater  the  resist- 
ance to  build;  this  is  unqualifiedly  true,  and  if  not  always  apparently  carried  out  in 
nature,  is  because  of  littoral  currents  which  undo  the  work  done  by  translation. 

This  tendency  or  power  to  transmit  material  is  due  to  the  fact  that  the  vertical  mo- 
tion, otherwise  force  or  power,  of  the  undulating  waves  is  converted  into  horizontal 
motion  and  force  in  proportion  as  the  water  shoals,  and  in  proportion  to  such  shoaling 
is  the  friction  of  the  water  on  the  bottom  necessarily  increased,  which  results  in  the 
translation  of  sand,  mud,  pebbles,  &c. 

The  result  of  this  wave  action  is  undoubtedly  the  sole  and  only  cause  of  the  forma- 
tion of  bars  across  the  mouths  of  harbors,  as  well  as  the  formation  of  beaches,  &.c. 

(I  believe  that  geologists  credit  the  greater  part  of  the  State  of  New  Jersey  with 


having  been  thrown  up  by  the  sea- waves.) 
No  doubt  bar  formation  is  i      ' 


(  made  up  to  a  large  extent  by  matter  dropped  directl}*  on 
it  from  the  river  above ;  but  if  so,  it  ought  to  be  attributed  to  the  indirect  consequences 
of  wave  action  that  produces  a  state  of  circumstances  that  results  in  an  impediment 
to  the  rapid  flow  of  the  current ;  but  it  is  far  more  probable  that  the  greater  part  of  the 
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sediment  held  in  suspension  by  the  outflowing  current  is  carried  out  far  beyond  the 
l>ar  and  washed  back  again  by  the  waves,  and  for  this  reason  the  river  is  compelled 
to  emit  itself  in  a  thin,  shallow  sheet  over  the  bar. 

WAX-E  ACTION. 

Though  the  result  of  wave  action  is  ver}'  decided  and  plain,  its  peculiar  mechanism 
of  action  is  quite  a  riddle. 

It  has  frequently  been  stated  that  wave  action  involves  no  actual  translation  of 
i^ater,  but  is  merely  the  rise  and  fall,  otherwise  undulation,  of  water.  It  certainly 
seems  impossible  to  conceive  of  the  movement  of  water  or  anything  else  that  does  not 
involve  translation.  If  water  admitted  of  compressibility  this  theory  might  be  pass- 
able, but  as  compressibility  is  not  a  property  of  water,  it  must  be  acknowledged  that 
there  is  a  translation  of  water  in  wave  action  by  the  fact  that  there  is  a  movement  of 
it  from  crest  to  hollow  or  wave  to  wave,  which  cannot  occur  without  actual  transla- 
tion, and  though  such  translation  is  not  ordinarily  apparent,  it  is  a  reality,  neverthe- 
leM.  It  is  the  natural  sequence  of  the  water  seeking  an  equipoise  or  balance  of 
weight  or  column,  and  necessarily  implies  a  change  of  particles,  or  translation  from 
one  column  to  another. 

A  book  of  statistics  gives  from  the  observations  of  a  Mr.  Douglas,  ''that  when  a 
wave  has  a  height  of 

8  feet  there  are  35  to  a  mile  and  8  per  minute. 

15  feet  there  are  5.6  to  a  mile  and  5  per  minute. 

20  feet  there  ai:e  3  to  a  mile  and  4  per  minute. 

This  20-foot  wave  involves  a  velocity  of  1^  miles  per  minute.^' 

On  free  tide  waves  the  same  book  gives  their  seep  as  follows : 

In    1  foot  depth  of  water   5.7  feet  per  second. 

In  10  feet  depth  of  water  17.9  feet  per  second. 

In  20  feet  depth  of  water  25.4  feet  per  second. 

In  40  feet  depth  of  water  35.9  feet  per  second. 

In  60  feet  depth  of  water  43.9  feet  per  second. 

From  this  it  is  apparent  that  a  wave  has  motion,  and,  consequently,  power  or  force, 
and  the  question  is.  What  becomes  of  the  force  ? 

Take  a  sufficient  section  of  a  wave  crest  weighing,  say,  1,000  tons,  and,  according 
to  the  above  table,  moving  in  60  feet  depth  of  water  at  the  rate  of  43.9  feet  per  sec- 
ond, which  would  represent  a  force  of  44,319  foot-tons;  now  it  is  obvious,  as  the  depth 
of  water  under  this  wave  crest  of  1,000  tons  shoals  ^,  or  from  60  feet  down  to  30  ^t 
depth,  that  one  half  of  this  force  disanpears,  and  when  the  water  shoals  to  0  the  other 
half  disappears  also,  and  consequently  there  is  just  so  much  original  vertical  but 
latterly  horizontal  force,  44,319  foot- tons,  that  has  disappeared  on  a  shoalins  beach 
irithin  a  few  seconds  of  space,  and  has  to  be  accounted  for,  which  can  only  be  done  on 
the  hvpothesis  that  the  vertical  force  has  changed  into  horizontal  force,  and  is  then 
rapidly  dissipated  and  consumed  hj  its  friction  on  the  bed  of  the  sea  or  beach ;  if  the 
heu  be  of  yielding  or  unfixed  material,  like  sand,  mud,  &c.,  it  will  be  unable  to  with- 
stand this  amount  of  force  or  friction,  and,  in  consequence,  is  rapidly  heaved  and 
moved  n^  the  beach  or  shore  until  the  angle  of  incline  of  the  beach  is  such  that  it  is 
able  to  withstand  this  force,  in  which  case  the  equilibrium  of  force  and  resistance 
becomes  established. 

Probably  the  reason  the  translation  of  the  water  is  not  more  apparent  is  for  the 
reason  that  such  translation  of  the  atoms  themselves  is  excessively  limited  and  small, 
because  the  height  of  the  wave  or  amount  of  water  constituting  the  crest  bears  so 
small  a  proportion  to  the  depth  of  water,  the  translation  of  atoms  being  not  entirely 
in  the  wave  itself,  but  throughout  the  entire  height  of  the  vertical  column  of  water 
under  the  wave  or  crest;  and  though  the  space  through  which  these  atoms  move  be 
limited,  it  is  because  the  sum  of  the  motions,  to  equal  the  motion  of  the  crest  or  wave, 
is  made  up  throughout  the  entire  vertical  column  by  giving  sufficient  aggregate  of 
motion,  or  translation  of  atoms,  to  equal  the  contents  of  the  wave ;  otherwise,  a  wave 
is  the  result  of  the  atoms  of  water  under  it  moving  to  a  common  center  beneath  it. 

The  translations  of  the  atoms  of  water  under  waves  cannot,  of  course,  be  continu- 
ously ahead  with  the  directions  of  the  running  wave,  otherwise  the  water  of  the  ocean 
would  be  all  piled  up  towards  and  on  the  shores,  but  on  the  contrary  it  is  backwards 
and  forwards ;  that  is  to  say,  the  water  of  the  vertical  column  immediately  under  the 
wave  becomes  flattened  down  by  reason  of  the  greater  pressure  than  exists  in  the  proxi- 
mate vertical  column  uuder  the  hollow  or  depressed  undulation,  and,  in  consequence, 
sufficient  of  the  forward  half  of  the  water  under  the  wave  column  is  pressed  forward 
to  assist  in  making  up  the  wave  to  be  formed  ahead,  while  sufficient  of  the  backward 
half  is  impelled  backward  to  assist  in  making  up  the  wave  advancing  in  the  rear; 
otherwise  the  column  under  the  wave  is  dividSi  by  a  vertical  center  or  axis  drawn 
perpendicularly  from  the  crest,  from  which  common  center  the  water  is  pressed  in  two 
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opposite  directions;  thus  it  is  that  the  whole  amount  of  translation  to  which  tbe 
atoms  of  water  are  subjected  by  wave  motion  in  a  water  of  uniform  depth  is  merely 
a  continuously  intermittent  back  ward  and  forward  movement  of  the  atoms  from  colomn 
under  crest  to  column  under  hollow,  the  hollow  being  next  thrown  up  into  a  wave 
by  the  momentum  the  water  has  acquired  by  being  pressed  from  the  columns  nnder 
the  two  conti^ous  crests  toward  the  one  common  column  under  the  intermediate 
hollow,  as  in  figure  here  shown,  and  represents  water  of  uniform  depth. 


(Say,  on  a  depth  of  water  of  100  feet,  a  wave  has  a  height  of  5  feet ;  on  accomit  o( 
the  triangular  shape  of  the  crest,  probably  but  2  per  cent,  to  3  per  cent,  of  additional 
atoms  to  the  wave  column  would  equal  the  contents  of  the  wave.) 

Again,  as  the  water  shoals  the  height  of  the  waves  becomes  less,  and  the  amount  of 
water  to  equal  the  wave,  the  force  remaining  the  same,  being  yet  unconsumed,  most 
be  taken  up  by  increased  breadth  of  the  wave  and  the  vertical  column  under  the  wave, 
and  consequently  must  be  transmitted  to  a  greater  horizontal  distance  and  at  a  greater 
rate  of  horizontal  sj^eed  or  motion,  which  involves  an  increased  friction  on  toe  bed 
bottom,  and  results  in  moving  sand,  pebbles,  &c.,  up  the  incline,  &c. 

As  an  illustration  of  this  case,  the  column  B,  having  a  greater  vertical  height  aod 


capacity,  furnishes  an  equal  and  positive  amount  of  matter  to  column  C,  having  a  le» 
vertical  height ;  and  to  receive  this  amount  of  water  increased  breadth  of  colomn  of 
wave  C  must  be  proportionately  enlarged,  and  this  increased  width  must  neceasitat« 
increased  speed  and  consequently  increased  friction  on  the  bottom,  the  propelling 
force  being  continuously  used  up  by  this  friction,  and  the  friction  being  always  pro- 
portionate to  the  amount  of  inclination  or  shoaling  of  the  beach  or  bottom. 

In  the  retranslation  of  the  water  from  the  backward  half  of  the  wave  having  tbe 
less  vertical  height  and  greater  breadth  (as  before  explained,  the  water  of  the  colanin 
under  the  wave  dividing  and  going  in  opposite  directions  to  make  up  the  contignoiu 
waves),  the  result  of  this  action  is  just  the  reverse,  and  the  friction  on  the  bottom  is 
below  the  mean,  while  in  the  half  towards  the  shoaling  it  is  above  the  mean,  the  half 
moving  down  the  incline  never  cutting  down  the  beach,  but  the  half  moving  ap  tk 
incline  always  building  up  the  beach.    One  is  positive  and  the  other  negative. 

This  is  because  the  water  passes  from  a  smaller  sectional  capacity,  C,  into  a  lareer 
sectional  capacity,  towards  B,  cansing  the  water  to  continually  decrease  its  speea  tf 
it  enters  the  enlarging  sectional  capacity,  just  the  same  as  the  current  of  a  river  will 
decrease  when  entering  the  enlarged  section  of  a  river,  and  vice  versa ;  conseqaentlx, 
the  friction  of  the  water  on  the  bottom  from  the  shoal  towards  deep  water  beoomei 
proportionately  reduced,  thus  losing  its  power  to  carry  back  the  sand,  and  the  iwolt 
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is  the  constant  tendency  of  a  beach  togrow  and  encroach  on  the  sea  modified  of  course 
l>y  shore  currents. 

To  what  extent  waves  affect  deep  bottoms  must  be  largely  a  matter  of  coivjecture : 
though  the  deepest  bottoms  have  most  probably  been  affected  by  the  largest  waves,  all 
waves  do  not  affect  such  bottoms,  though  in  shoal  water  the  weight  of  a  wave  is  most 
directly  supported  by  the  column  of  water  under  it  qdite  perpendicularly  to  the  bot- 
tom. In  deep  water  the  weight  of  the  wave  would  seem  to  be  supported  and  dissi- 
Sated  over  an  extended  base,  the  same  as  the  cone  of  a  mountain  is  supported  and 
issipated  over  an  extended  base,  according  to  a  well-known  law  of  nature  in  such 
matters.  This  would  go  to  show,  then,  that  all  waves  do  not  affect  very  deep  bottoms 
by  their  motion,  and  suggests  that,  except  in  rapidly  shoaling  positions,  the  greatest 
part  of  wave  force  is  at  the  surface,  gradually  lessening  towams  the  bottom. 


Ill  this  accompanying  illustration  I  have  undertaken  to  show  how  the  weight  of 
waves  is  supported  and  dissipated  by  extending  base  lines  towards  the  bottom,  so 
that  where  the  bottom  is  deep  these  lines  actually  cross  one  another,  in  which  case, 
below  their  lines  of  intersection,  the  water  must  have  a  uniform  pressure.  The  illus- 
tration shows  the  waves  running  to  the  leffc,  and  therefore  the  greatest  resistance  is 
towards  the  left,  and  the  lines  are  therefore  inclined  to  suit  that  resistance. 

Yrom  this  I  therefore  arghe  that  the  proposed  artificial  bar  at  New  York,  having  an 
elevation  of  25  feet  in  65  to  70  feet  of  water,  will  destroy  from  20  per  cent,  to  25  per 
cent,  of  the  force  of  the  sea-waves. 

Again,  the  height  or  amplitude  of  waves,  as  well  as  their  velocity,  depends  on  the 
primary  condition  of  depth,  the  velocity  or  force  being  proportionate  to  the  square 
root  of  the  depth,  and  as  the  depth  decreases  the  height  as  well  as  the  velocity  de- 
creases, resultmg  in  a  proportionate  amount  of  force  or  motion  beiuff  lost  by  friction 
in  any  position  of  decreased  denth ;  that  force  is  gone  forever  by  the  mere  passage 
over  the  shoal  or  decreased  deptn. 

In  a  discussion  on  a  paper  entitled  **  Origin  of  the  Chesil  Bank,''  before  the  Insti- 
tution of  Civil  Engineers^  London,  in  1875,  Mr.  John  Dunning  stated  that  '*  ho  had 
recently  seen  a  stone  the  size  of  his  doubled  fist  which  had  been  thrown  by  the  force 
of  the  waves  over  the  wall  on  to  the  esplanade  at  Sidmouth,  a  distance  of  30  feet." 
In  the  same  discussion  Mr.  Stevenson  was  quoted  as  having  said  in  a  paper  on  the 
German  Ocean  that ''  some  drift  stones  of  large  dimensions,  measuring  upwards  of  30 
cubic  feet,  or  more  than  2  tons  weight,  have.during  storms  been  thrown  upon  the  (Bell) 
Book  from  deep  water." 

Mr.  F.  Wynne  stated  in  this  discussion  that  **  a  Spanish  galleon  was  known  to  have 
g^ne  down  off  Chesilton  many  years  ago,  and  since  then,  after  heavy  storms,  ingots  of 
silver  were  sometimes  washed  up  at  Chesilton.'' 

Again,  ^'breakers"  are  caused  by  the  resistance  and  friction  the  bottom  part  of  a 
wave  encounters  in  passing  over  the  beach  or  a  shoal,  while  the  upper  part  of  the 
wave,  meeting  with  less  resistance,  maintains  its  velocity  to  a  greater  extent,  and  in 
consequence  curls  and  breaks  over. 
Most  respectfully, 

Henry  F.  Knapp. 

General  Z.  B.  Tower, 

Senior  member  of  the  Board  of  Engineers. 
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IMPROVEMENT  OF  RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  STATEN 
ISLAND  CHANNEL  AT  ELIZABETHPORT — IMPROVEMENT  OF  HARBORS 
ON  LAKE  CHAMPLAIN,  AND  OF  OTTER  CREEK,  VERMONT,  AND  TICON- 


report  of  lieutenant-colonel  n.  michler,  corps  of  engineers, 
bvt,  brig,  gen,  v,  s,  j.,  officer  in  charge,  for  the  fiscal 
year  ending  june  30,  1881,  with  other  documents  relating  to 
the  works, 

United  States  Engineer  Office, 

New  Yorky  July  30, 1881. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  of 
operations  on  the  several  works  of  river  and  harbor  improvements 
lately  in  charge  of  Lieut.  Col.  N.  Michler,  Corps  of  Engineers,  for  the 
fiscal  year  en(&ng  June  30, 1881,  prepared  under  his  direction. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 
Colonel  o/UngineerSy  Bvt.  Maj.  Oen.y  U.  8.  A. 

The  Chief  of  Engineers,  U.  8.  A. 


E  I. 

improvement  of  PASSAIC  RIVER  ABOVE  NEWARK,  NEW  JERSEY. 

The  present  project  was  adopted  in  1872,  and  provides  for  the  removal 
of  rock  and  other  obstructions  between  Kewark  and  the  head  of  navi- 
^tion,  so  as  to  afford  a  sufficient  channel  6  feet  deep  at  mean  low- water. 
The  report  of  Col.  John  Newton  to  the  Chief  of  Engineers,  dated  June 
25, 1880,  to  which  attention  is  respectfully  invited,  gives  an  outline 
of  operations  fix)m  the  commencement  of  this  work  of  improvement  ^ 
until  June  1, 1880,  when  it  was  turned  over  to  me. 

By  the  river  and  harbor  act  of  June  14, 1880,  an  appropriation  of 
$2,000  was  made  for  the  continuation  of  this  improvement.  The  boiler 
of  the  steam  drilling  scow,  heretofore  in  use  on  the  river  in  removing 
bowlders  and  other  obstructions,  having  become  unserviceable,  but  lit- 
tle work  was  done  during  the  fiscal  year.  During  the  summer  of  1880 
an  old  stone  pier  or  abutment,  which  greatly  obstructed  navigation,  was 
removed  from  the  draw  of  the  bridge  of  the  Xew  York,  Lake  Erie,  and 
Western  Kailroad,  the  railroad  company  having  agreed  to  pay  all  ex- 
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penses  connected  with  the  work.  It  being  estimated  that  the  cost  of 
putting  in  a  new  boiler,  and  making  such  other  repairs  as  were  necessaiy 
to  the  scow  and  machinery,  would  be  equal  to  or  exceed  the  amount  on 
hand  for  the  improvement,  it  was  not  deemed  advisable  to  undertake 
these  repairs,  but  rather  to  build  a  new  scow,  should  further  appropna- 
tions  be  made  for  the  improvement,  or  to  continue  the  work  by  contract, 
or  by  hiring  the  necessary  appliances  and  labor  by  the  day. 

Passaic  River  is  in  the  collection  district  of  Newark.  Nearest  light-house  Paanie 
light.    Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  Newark  during  the  fiscal  year  ending  June  30,  Iwil, 
$ .    Amount  of  commerce' to  be  benefited  by  this  improvement,  $2,000,000. 

ORI6INAL  ESTIMATES. 

Middle  bar,  dredging (996  Ot' 

Middle  bar,  diking 66,375  Oo 

BellevUle  bar,  dredging 15»501  Oo 

Rutherford  Park  Bar,  hedging 14,112  W 

Holman's  and  small  bars  above,  dredging 12,000  Oi> 

Contingencies 15,000  00 

Total 123,924  W 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  10,  1872 ^.  $25, 000  OU 

By  act  of  Congress  approved  March  3, 1873 25, 000  U' 

By  act  of  Congress  approved  June  23,  1874 20,000  W 

By  act  of  Congress  approved  March  3,  1875 20,000  Oi» 

By  act  of  Congress  approved  August  14,  1876 10,000  ft* 

By  act  of  Congress  approved  June  18,  1878 10,000  Ou 

By  act  of  Congress  approved  March  3,  1879 2,000  Oi» 

By  act  of  Congress  approved  June  14,  1880 2, 000  OO 


Total  amount  appropriated 114,000  OO 

Total  amount  expended 111,547  3^* 

Money  statement 

July  1,  1880,  amount  available ^ |2,901  22 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 448  60 


July  1,  1881,  amount  available 2,452  02 


Amount  (estimated)  required  for  completion  of  existing  project 9, 924  *wl 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     9, 924  Oi  J 


£  2. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY,  FROM  THE  PENNSYL-I 
VANIA  RAILROAD  BRIDGE  TO  ITS  MOUTH. 

The  existing  project  for  this  improvement  was  adopted  in  1880,  and  I 
provides  for  the  formation  and  maintenance  of  a  channel  200  feet  in 
width,  and  10  feet  in  depth  at  mean  low-water,  from  Pennsylvania  rail-  ] 
road  bridge  to  Newark  Bay.  By  the  river  and  harbor  act  of  June  14, 
1880,  an  appropriation  of  $30,000  was  made  for  this  work.  A  project  for 
the  application  of  this  amount  was  submitted  July  12, 1880.  This  plan 
being  approved  by  the  Chief  of  Engineers,  bids  were  invited  by  public 


\ 
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advertisement  for  the  construction  of  about  2,000  linear  feet  of  dike  at 
the  mouth  of  the  river.  These  bids  were  opened  on  September  4, 1880. 
Messrs.  Henry  Du  Bois  &  Sons  being  the  lowest  responsible  bidders, 
the  contract  was  awarded  to  them. 

Work  on  the  construction  of  the  dike  was  commenced  on  November 
26, 1880,  and  the  section  of  dike  under  contract  completed  May  10, 
1881. 

The  total  length  of  the  dike  projected,  of  which  the  section  built 
forms  part,  is  4,000  feet.  As  the  line  of  the  dike  crosses  the  present 
channel,  it  was  necessary  to  leave  an  opening  in  the  dike  for  the  passage 
of  vessels,  until  the  shoal  separating  the  channel  of  Passaic  Eiver  from 
that  of  the  Hackensack  could  be  (&edged  and  the  new  channel  would 
become  available.  It  was  not  deemed  advisable  to  commence  the 
dredging  before  the  completion  of  the  section  of  dike  under  contract. 
As  the  full  eflFect  of  this  dike  will  not  be  developed  until  the  opening 
in  the  same  is  entirely  shut,  it  is  believed  that  its  effect  would  be  to  so 
far  modify  the  tidal  currents  as  to  keep  the  dredged  channel  open  until 
the  gap  in  the  dike  is  closed ;  accordingly,  work  on  the  excavation  of  the 
new  channel  was  commenced  on  May  23, 18S1,  and  is  still  in  progress, 
under  contract  with  Mr.  Payn,  of  Albany.  As  a  result  of  these  opera- 
tions, a  channel  10  feet  deep  and  50  feet  wide  now  exists,  connecting  the 
8-feet  curve  of  the  river  channel  with  the  deep  waters  of  Newark  Bay; 
19,263  cubic  yards  of  material  were  removed. 

The  least  depth  in  the  old  channel  across  the  bar,  which  vessels  here- 
tofore were  obliged  to  cross  in  entering  and  passing  out  of  the  river,  is 
about  7  feet.  It  is  proposed  to  apply  the  $50,000  appropriated  by  the 
river  and  harbor  act  of  March  3, 1881,  to  extending  the  dike  to  its  full 
development,  and  to  closing  the  opening  across  the  old  channel,  and  to 
widening  and  extending  the  10-feet  channel  by  means  of  dredging  as 
far  up  stream  as  the  ^nd  available  will  permit. 

Pansaio  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.    Nearest  light- house,  Passaic  light.    Fort  Tompkins  is  the  nearest  fort. 
Amoant  of  revenue  ooUected  during  the  fiscal  year  ending  June  30, 1881,  $ . 

AMOUNT  APPROPRIATED. 

By  act  of  Congress  approved  June  14,1880 |30,000  00 

By  act  of  Congress  approved  March  3,  1881 50,000  00 

Total  amount  appropriated 80,000  00 

Total  amoant  expended 24,343  13 

Money  statement. 

July  1,  1880,  amoant  avaUable $30,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$80,000  00 

July  1,  1881,  amoant  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilitiee  July  1,  1880 21,665  57 

July  1,  1881,  outstanding  liabilities 2,677  56 

24,343  13 

July  1,  1881,  amount  available 55,656  87 

Amoant  (estimated)  required  for  completion  of  existing  project 152, 875  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

44  £ 
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Abatraot  of  proposals  for  the  conntruction  of  pile  dike  at  mouth  of  the  Passaic  Rirer,  Sev 
Jersey f  opened  September  4,  18ri0,  by  Lieut,  Col.  X.  Michler,  Cori^s  of  Engineers. ' 


Names  of  bidders. 


I 


Albert  J.  Howell 

James  D.  Leary 

AVIUiKm  H.  Wood 

Henry  Du  Bois  Sc  Sons 

Epbraim  Vamess 

Frank  Pidgeon,  jr. . .  . 
Rideway  6l  Young  . . . . 
T.  ^  A.  Walsh 

John  R.  Brahans 


000 
000 
000 
000 
000 
000 
000 
000 
500 
500 


1^ 
11 


^  5     ' 

1^' 


Amount. 


$14  00 
13  44 
13  25 
9  25 
21  80 
11  78 
13  00 

11  00 

12  09 

13  43 


,  $28, 000  00 

26,880  00 

f    26,  500  00 

18,  500  00 

43,600  00 

,     23,560  00 

;    26,000  00 

'    22, 000  00 

I  ^26,190  00 


53 

Ill 


I 


$11  00 

8  94 

950  1 

6  59 

995 

7  88 

9  25 

8  30 

J   7  72 
i    9  06 

Amount 


$22,000  00 
17,880  00 
19, 000  00 
13.000  00 
19,900  00 
15. 760  00 
18,500  00 
16,600  00 

1 17, 460  00 


Remarks. 


LowottlttL 


Contract  awarded  to  Henry  Du  Bois  «&  Sons,  the  lowest  bidders,  with  the  »ppr(>Ti) 
of  the  Chief  of  Engineers. 


Abstract  of  proposals  for  dredging  in  Newark  Bay  at  ihenWuth  of  Passaic  Jiicer,  Sew  Jtntf, 
opened  May  9,  1881,  by  Lieut,  Col.  N.  Michlery  Corps  of  Engineers. 


'S  \  Names  of  bidders.  p<>»  Remarki. 

_^: ;  r 

1     Edgar  M.Payn $0  13.9     LowestWd. 

2,  Henry  £.  Da  Bois 25      , 

3  i  John  MoDermott I      21 


Contract  awarded  to  Edgar  M.  Payn,  the  lowest  bidder,  with  the  approval  of  tlr 
Chief  of  Engineers. 


Abstract  of  proposals  for  the  construction  of  pile  dike  at  the  mouth  of  the  Passaic  R 
Xew  Jersey y  opened  June  23,  1881,  by  Lieut.  Col.  X.  MicMer,  Corps  of  Enginem. 


Birtr, 


I 


Names  of  bidders. 


John  Brady  

William  h:  Wood 

John  Kelly , 

Frank  Pidgeon,  jr 

Henry  Du  Bois  &  Sons 


3 

s 

§i 

i^ 

Aawot 

Is  ■ 

II 

^ 

ft. 

- 

2,000 

$18  00 

$3«,»- 

2,000 

14  87 

28. 746  • 

1,625 
375 

15  00 

16  00 

UlTS* 

2,000 

14  10 

»»• 

2,000 

13  25 

2!i,W 

Contract  awarded  to  Henry  Du  Bois  &  Sons,  the  lowest  bidders,  with  the  approTtU 
the  Chief  of  Engineers. 
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E  3. 

IMPROVEMENT    OF    CHANNEL    BETWEEN     STATEN    ISLAND    AND    NEW 

JERSEY. 

Tlie  report  of  Col.  John  Newton  to  the  Chief  of  Engineers,  dated  June 
25,  lSSi\  page  540  of  Annual  Report  of  Chief  of  Engineers,  1880,  to  which 
attention  is  respectfully  invited,  gives  a  history  of  this  improvement 
from  its  inception  until  June  1,  1880,  when  the  work  was  transferred  to 
me. 

By  the  river  and  harbor  act  of  June  14,  1880,  there  was  appropriated 
820,000  for  improving  the  channel  between  Staten  Island  and  New  Jer- 
sey, at  Elizabethport.  A  project  for  the  application  of  this.  apprd|)ria- 
tion,  together  with  the  balance  remaining  from  previous  ones,  was  sub- 
mitted June  28, 1880.  This  project  was  referred  to  the  Board  of  Engi- 
neers for  Fortifications  and  River  and  Harbor  Improvements.  A  copy 
of  the  report  of  this  Board,  which  is  appended  for  incorporation  here- 
with, was  received  with  letter  of  the  Chief  of  Engineers  on  October  30, 
1880,  with  directions  to  proceed  with  the  work  in  accordance  with  the 
recommendations  of  the  Board. 

In  pursuance  of  these  instructions,  bids  were  invited  by  public  adver- 
tisement on  November  9,  for  dredging  the  channel  in  accordance  with 
the  plan  adopted.    These  bids  were  opened  on  November  30,  1880. 

The  Morris  &  Cumings  Dredging  Company  being  the  lowest  respon- 
sible bi<lders,  the  contract  was  awarded  to  them.  Dredging  operations 
under  this  contract  were  commenced  on  the  22d  of  December,  and  con- 
tinued to  the  29th  of  the  same  month,  when,  owing  to  the  inclemency 
of  the  weather,  and  the  large  amount  of  drift  ice,  the  contractors  were 
compelled  to  withdraw  their  "plant^  for  the  winter.  Work  was  re- 
sumed on  March  10,  and  is  still  in  progress.  Up  to  the  close  of  the  fis- 
cal year  101,3(>8  cubic  yards  of  material  had  been  removed,  resulting  in 
the  formation  of  a  channel  13  feet  deep  at  mean  low-water,  and  from  50 
to  200  feet  wide,  extending  from  the  deep  water  to  the  east  of  Shooter's 
Island  to  a  p^int  700  yards  to  the  west  of  the  Corner  Stake  light. 

The  present  plan  of  improvement  provides  for  the  formation  of  a  chan- 
nel of  400  feet  in  width,  and  12  feet  in  depth  at  mean  low- water  j  an 
additional  depth  of  1  foot,  for  a  portion  of  the  channel,  is  also  provided 
for,  so  as  to  afibrd  a  depth  of  13  feet  over  a  width  of  200  feet.  The 
operations  thus  far  have  been  confined  to  excavating  the  deeper  portion 
of  the  cut,  it  being  deemed  advisable  to  execute  this  portion  of  the  work 
first.  The  channel  thus  formed  will  at  once  be  available  for  the  larger 
class  of  vessels,  and  will  afford  a  sufficient  water-way  for  the  passage  of  * 
vessels  during  the  period  that  dredging  operations  are  in  progress  ;  the 
additional  width  of  channel  having  a  depth  of  12  feet  will  also  be  secured. 

The  Board  of  Engineers  recommend  that,  in  case  the  dredged  material 
be  found  to  contain  enough  adhesive  matter,  it  be  deposited  along  the 
indicated  lines  of  diking  to  form  effective  sections  of  an  artificial  bank. 
Thus  far  none  of  the  material  excavated  was  found  of  a  suitable  nature 
for  this  purpose,  and  it  has  consequently,  all  been  deposited  behind 
bulkheads  at  Pamrepo,  N.  J. 

The  estimated  cost  of  the  improvement,  under  the  plan  existing  at  the 
date  of  my  last  annual  report,  was  $50,000.  The  project  submitted  June 
28, 1880,  for  the  application  of  the  funds  available  was  in  accordance 
with  this  plan.  As  the  amount  on  hand,  $52,006.37,  was  in  excess  of 
the  estimated  cost  of  the  improvement,  no  further  appropriation  was 
asked  for. 
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The  estimated  cost  of  the  improvement  under  the  plan  as  snbseqae&tij 
modified  by  the  Board  of  Engineers  foic  Fortifications  and  River  and 
Harbor  Improvements  is,  for  dredging.  $125,705,  and  $60,000  for  diking. 
The  sum  of  $133,698.63  will,  therefore,  oe  required  to  complete  the  exist- 
ing project ;  of  this  sum,  $75,000  can  be  profitably  expended  doriug  the 
fiscal  year  ending  .June  30, 1883. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Bergen  Point  light. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  eodui^ 
June  30,  1881,  |139,579,562.83. 

AMOUNTS  APPROPRIATED. 

By  act  of  Conjajress  approved  August  14,  1876 $10,000  a 

By  act  of  Congress  approved  June  18,  1878 15.000  a 

By  act  of  Congress  approved  June  14,  1880 29,000  « 

Total  amount  appropriated 54,000'* 

Money  statement. 

July  1,  1880,  amount  available $52,006  r 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 $18,061  90 

July  1,  1881,  outstanding  liabilities 5,405  63 

n    laiMi       '  23,467  ii^ 

July  1,  1881,  amount  available 28,538  s 

Amount  (estimated)  required  for  completion  of  existing  project 133,  €96  C 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  V^SH .    75, 000  o 


Abitraci  of  proposals  for  dredging  channel  heiweem  Staten  Island  and  Xew  Jersejff  opttu 
November  30,  1880,  hy  Lieut,  Col.  N,  Micklery  Corps  of  Engineers. 


1 

Karnes  of  bidden. 

1^ 

1-2 

Date  of  commenoement  of 
work. 

1 

Henry  E.  DaBois 

F.  K  Brown  &  El^ah 
BrainATd,  ir. 

Joseph  Comines,  p  r  e  s  i  • 
dent  Morris  &  Comings 
Dredging  Company. 

$0  85 
35 

m 

?, 

Jannarr  1. 1881 

October  L  1881. 

8 

Contract  awarded  to  lowest  bidder,  Morris  &,  Cumings  Dredging  Company,  ^^ 
the  approval  of  the  Chief  of  Engineers. 


commercial  statistics. 

Office  of  the  Receiver  Central  BailKoad  Company,  of  New  Jkrset, 

New  Yorky  June  15,  IWl. 
Dear  Sir  :  I  send  the  following  memoranda  showing  the  commercial  business  trt» 
acted  at  Elizabethport  during  the  year  1880  by  the  Central  Railroad  of  New  Jewr, 
and  also  the  amount  of  business  done  by  the  commercial  and  manufacturing  estabtiib- 
ments  at  that  place. 

The  Central  Railroad  of  New  Jersev  received  during  the  year  2,1250,000  tons,  »* 
the  Philadelphia  and  Reading  Railroad  600,000  tons  of  coal.  The  miscellaneoot  fivi^t 
received  amounted  to  70,000  tons,  native  ores  30,000  tons.    The  amount  of  pif -ii^ 
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received  was  42,000  tons,  and  oast-iron  pipe  34,000  tons.    Bailroad  and  scrap-iron 
amounted  to  3,500  tons. 

The  following  are  the  principal  manafactnrlng  and  commercial  establishments  and 
the  nnmber  of  men  employed  by  each : 

Singer  Mannfactnring  Company,  2,500  operatives ;  fonr  other  factories,  50  opera- 
tives. 

Four  fonndriee,  600  operatives. 

Repair  shops,  50  operatives. 

One  rooewalk,  400  operatives.  / 

Central  Railroad  df  New  Jersey,  550  operatives. 

One  car  and  wheel  foundry,  20  operatives. 

One  rolling-mill,  50  operatives. 

Total  operatives,  4,2*^. 

Elizabethport  is,  next  to  Jersey  City,  the  chief  commercial  port  in  the  eastern  part 
of  New  Jersey.  Access,  however,  to  its  wharv^es  and  docks  is  only  possible  for  vessels 
drawing  12  feet  of  water  or  less^  by  reason  of  the  shoals  now  existing  easterly  and 
westerly  of  Shooter's  Island  in  Newark  Bay;  with  these  impediments  removed  a  very 
great  degree  of  commercial  prosperity  will  result  to  Elizabethport  and  its  vicinity. 
Yours  truly, 

F.  S.  Lathrop, 
Eeceiver  and  President  Central  Bailroad  of  New  Jersey. 

General  N.  Michlrr, 

United  States  Engineer, 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 
'  United  States  Army, 

Washingtafiy  D.  C,  October  21, 1880. 

Sir  :  I  beg  leave  to  submit  herewith  a  project  recjeived  from  Lieut. 
Col.  N.  Michler,  Corps  of  Engineers,  for  the  application  of  the  appropri- 
ation of  $29,000  made  by  the  river  and  harbor  act  of  June  14, 1880,  for 
the  improvement  of  the  channel  between  Staten  Island  and  New  Jersey, 
at  Elizabethport,  and  of  the  unexpended  balance  of  former  appropria- 
tions applicable  thereto ;  and  also  a  report  of  September  25, 1880,  from 
the  Board  of  Engineers  for  Fortifications  and  Eiver  Harbor  Improve- 
ments to  which  this  project  was  referred. 

In  1879  Colonel  Newton,  Corps  of  Engineers,  the  officer  then  in  charge, 
suggested  the  dredging  of  the  shoaler  parts  of  this  channel  and  protect- 
ing and  preserving  the  part  dredged  by  meahs  of  a  short  dike,  the  whole 
cost  to  be  about  $48,000.  There  is  now  about  $52,000  applicable  to  the 
work,  and  Lieut.  Colonel  Michler  adopts,  in  his  present  project,  Colonel 
Newton's  plan. 

The  Board,  however,  is  of  opinion  that  considerable  additions  to  the 
depth  and  width  of  the  channel  leading  to  Elizabethi)ort  have  now  be- 
come necessary  for  the  commerce  of  that  place,  and  recommend  the 
dredging  of  the  whole  channel  from  Elizabethport  to  Newark  Bay  to  a 
width  of  400  feet  and  a  depth  of  12  feet  at  mean  low- water,  with  an  ad- 
ditional dredging  of  1  foot  deeper  for  a  portion  of  the  width,  so  as  to 
afford  a  depth  of  13  feet  over  a  width  of  200  feet;  the  cost  of  which  is 
set  down  at  about  $125,000,  and  also  suggests  that  beneficial  results 
may  be  obtained,  and  the  maintenance  of  the  channel  depths  assist- 
ed, by  short  dikes  located  at  certain  designated  points,  and  probably 
at  other  points  to  be  determined  by  experience  as  the  work  progresses. 
If  these  future  dikes  should  be  of  the  form  known  as  pile  dikes  the 
above  estimate  would  be  increased  by  about  $60,000. 

Believing  with  the  Board  that  greater  facilities  to  commerce  are  now 
required,  and  approving  its  views,  I  beg  leave  to  recommend  that  the  ex- 
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penditure  of  the  available  funds  be  applied  towards  carrying  ont  the 
plan  of  improvement  proposed,  and  that  Lieutenant-Colonel  Micbler  be 
instructed  accordingly. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 

Chief  of  Engineert^ 
Brig,  and  Bvt.  Maj.  Gen. 
Hon.  Alexander  Eamsey, 

Secretary  of  War. 

[First  indorsement.] 
Approved : 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby. 

Chief  rierh 

War  DEPART3IENT, 

October  25,  1880. 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 
and  for  blver  and  harbor  improvements,  &c., 

New  Yorky  September  25, 1S80. 

General:  The  Board  of  Engineers  to  whom  was  submitted  the  pro 
ject  of  General  Michler  for  the  application  of  the  appropriation  of  $29,0Wl 
made  at  the  last  session  of  Congress,  and  of  the  unexpended  balaiKe 
jErom  former  appropriations,  to  the  improvement  of  the  channel  betwm 
Staten  Island  and  New  Jersey,  have  the  honor  to  submit  the  following 
report : 

The  plan  of  improvement  as  originally  adopted  (Report  of  the  Chief 
of  Engineers  for  1873,  pp.  943-945)  was  to  extend  the  main  channel  it 
Elizabethport  eastward,  between  parallel  dikes,  to  join  the  channel  oi 
Newark  Bay  to  the  north  of  Shooter's  Island,  preserving  at  the  same 
time  that  branch  of  the  channel  which  runs  northeasterly  along  the  sto 
to  the  railroad  bridge.  And  to  prevent  too  great  waste  of  the  flood 
currents  (the  useful  agents  here  for  scouring  the  bottom)  through  the 
latter  channel  which  go  to  ifeed  the  upper  part  of  the  bay,  it  was  forthe 
proposed  to  dam  it  off,  in  whole  or  in  part,  at  the  bridge,  and  to  proyidt 
for  the  requisite  amount  of  scour  in  this  channel  by  inclosing  a  tida! 
basin  between  the  north  dike  and  the  bridge.  By  these  means  it  wte 
iutended  that  no  more  of  the  tide  should  flow  tlu'ough  the  northept 
channel  than  was  sufficient  to  preserve  it,  while  the  greater  portion 
should  be  sent  through  the  proposed  channel  running  eastward.  Tb' 
south  dike,  at  first  intended  to  extend  the  whole  length  of  the  new  chan 
uel,  was  afterwards  designed  to  be  terminated  at  a  point  oonsiderablv 
westward  of  Shooter's  Island,  thus  leaving  the  old  channel  undisturW 
and  in  condition  for  use  by  those  preferring  it.  However,  the  beginning 
of  the  construction  of  the  south  dike,  which  has  since  been  partiaD) 
completed,  was  the  signal  for  the  display  of  great  hostility  to  the  i)roject 
by  the  oystermen;  who  feared  an  interference  with  the  oyster-beds,  aini 
by  the  towing  interests  of  the  Delaware  and  Raritan  Canal,  on  tbe  part 
of  the  latter  because  it  was  not  clearly  understood  that  the  constnictioD 
of  the  djkes  need  not  interfere  with  the  old  channel  south  of  ShooterV 
Island,  which  was  preferred  for  tlie  tows  on  account  of  certain  presamed 
facilities  of  navigation  on  the  flood-tide. 
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In  conseqaence,  a  special  Board  of  Engineers  was  summoned  to 
examine  and  report  a  plan  for  the  improvement  of  this  channel.  The 
residt  of  their  inquiry  will  be  found  in  the  report  of  the  Chief  of  Engi- 
neer for  1876,  part  1,  pp.  252-250.  They  concurred  with  the  local  engi- 
neer as  to  the  efficacy  of  his  plan  to  produce  and  maintain  a  deep-water 
channel,  which  they  believecl  to  i)e  correct  in  principle,  and  would  be 
successful  in  practice.  They,  however,  did  not  judge  it  expedient  to 
recommend  the  completion  of  it  on  this  ground: 

That  whatever  niay  have  been  the  prospective  requirements  of  commerce  on  this 
route  three  years  ago,  its  present  nee<i8  do  not,  in  their  opitiiou,  call  for  a  14-foot 
channel  at  mean  low-water,  to  be  attained  by  the  construction  of  dikes  at  a  large 
cost. 

They  recommended  the  improvement  of  the  channel  by  dredging  a 
width  of  500  feet  to  a  depth  of  11  feet  at  mean  low- water,  with  the  fol- 
lowing estimate: 

Dredging  430,000  cubic  yards  at  16  cents ^:\C^,  800 

Contingencies  10  per  cent :5, 680 

Total 40,480 

They  state  also : 

8honld  the  fnture  needs  of  commerce  demand  a  deeper  channel  than  11  feet,  which 
we  propose  to  obtain  by  dredging,  it  is  onr  opinion  that  recourse  must  be  had  to  the 
system  of  dtkes  proposed  by  (^neral  Newton. 

At  the  present  moment  the  rate  for  dredging  would  be  higher,  vary- 
ing from  25  to  30  cents  per  cubic  yanl  measured  in  place. 

To  carry  out  the  project  of  the  Board,  there  were  appropriated  as 
follows : 

By  the  act  approved  August  14,  1876,  $10,000. 

As  Stated,  the  serious  decline  in  the  commerce  of  Elizabethport  between 
the  dates  of  the  dike  project  and  of  the  assembling  of  the  special  Board 
furnished  a  sufficient  motive  to  stop  the  operations  under  that  design. 
In  1877  the  stagnation  in  business  appeared  to  be  even  more  serious, 
so  that  the  officer  temporarily  in  charge,  receiving  no  reply  to  a  commu- 
nication addressed  to  citizens  of  the  place  as  to  the  best  mode  of  apply- 
ing the  available  funds,  amounting  to  a  trifle  over  $10,000,  decided  to 
let  the  matter  lie  over,  and  await  further  developments. 

By  act  of  June  18, 1878,  a  furtherappropriation  of  $15,000  was  granted. 

In  December,  1878,  a  communication  was  received  from  the  Hon.  F. 
8.  Lathrop,  Receiver  of  the  Central  Railroad  of  New  Jersey,  stating  that 
the  shipping  capacity  of  Port  Johnston  was  nearly  employed,  and  that, 
in  consequence,  facilities  at  Elizabethport  were  in  demand.  He  further 
stated  that  18  feet  of  depth  of  channel  and  abundance  of  sea-room  were 
necessary  for  an  active  business  there. 

The  local  engineer,  in  forwarding  this  communication  to  the  ( 'hief  of 
Engineers,  submitted  a  project  for  dredging  and  for  the  construction  of  a 
deflecting  short  dike  to  maintain  the  dredged  channel  near  the  corner 
stake,  which  could,  if  necessary,  be  afterwards  extended  to  connect  with 
deep  water  in  Newark  Bay. 

In  January,  1880,  another  communication  was  received  from  Mr. 
Lathrop,  and  forwarded,  which  stated,  among  other  matters,  that  the 
Central  Railway  Company  had  expended  over  $100,000  in  1870  in  the 
improvement  of  wharves,  boat-docks,  and  slips,  at  Elizabethport,  and 
that  the  Philiulelphia  and  Reading  Railway  Company  would  expend  a 
hke  amount  u[>on  adjoining  docks. 

In   this  communication  Mr.  Lathrop  gives  the  delivery  of  coal  at 
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Elizabethport  in  1879  as  2,000,000  of  tons,  with  a  probable  addit 
500,000  in  1880,  and  the  delivery  of  600,000  to  1,000,000  tons  addit 
by  the  Philadelphia  and  Beading  Eailway.    The  amount  of  pig-i 
received  was  45,000  tOns^  and  of  cast-iron  pipes  30,000  tons.    There  j 
also  of  miscellaneous  freight  20,000  to  30,000  tons. 

The  local  engineer  recommended  that  operations  be  commenced  i 
the  channel  between  Elizabethport  and  Shootei^'s  Island,  and  tha 
additional  appropriation  of  $29,000  be  asked  for. 

Besides  these  communications  from  the  Receiver  of  the  Central 
way  Company  of  New  Jersey,  the  Board  has  caused  further  inqniria 
be  made  at  the  same  office,  and  have  received  additional  informa 
both  by  letter  and  personal  interviews  from  the  receiver,  and  are  i 
fied  that  considerable  additions  to  the  depth  and  width  of  the  cha 
leading  from  Kill  Von  Kull  to  Arthur  Kill  have  now  become  ne 
for  the  commercial  business  of  the  port. 

The  Board  accordingly  recommends  the  dredging  of  the  present  < 
nel  to  a  width  of  400  feet  and  a  depth  of  12  feet  at  mean  low- 
with  additional  dredging  of  1  foot  deeper  for  a  portion  of  the  widt 
as  to  afford  a  depth  of  13  feet  over  a  width  of  200  feet.  The  "" 
th^  13-foot  channel  are  laid  down  also,  but  intended  only  as  an  app 
imate,  since  observation  alone  ought  to  determine  their  final  positi 

By  this  means  a  depth  of  17|  feet  at  mean  high-water  wouM 
obtained,  and  a  great  relief  afforded  to  the  commerce  of  the  port. 

The  cuiTcnts  here,  which  have  been  the  principal  agents  in  keejj 
open  the  existing  channel,  are  those  of  the  flood  from  Arthur  Kill 
Kill  Von  Kull.  The  former  on  entering  the  bay  divide  into, 
branches;  the  one  following  a  direction  nearly  northeast,  along  | 
shore,  and  losing  its  force  by  dispersion  before  reaching  the  rail 
bridge  across  the  bay ;  the  other  flowing  nearly  east  along  the  cha 
and  near  the  corner  stake  light,  trending  and  dispersing  towards  j 
northeast. 

A  portion  of  the  flood  from  Kill  Von   Kull  cx>ntinues   its 
course  through  the  channel  south  of  Shooter^s  Island,  and,  roundina 
southwest  side,  flows  in  a  northwesterly  direction  towards  the  co^ 
stake,  and  then  disperses  in  a  northeasterly  direction. 

The  two  flood  currents,  one  from  the  east  and  the  other  from 
west,  do  not  actually  come  into  opposition,  being  at  the  comer  st 
nearly  coincident  in  general  direction.    A  salient  point  is  therefore  I 
result  at  the  corner  stake,  which  has  been  somewhat  rounded  off  by  | 
agitation  incident  to  steam  navigation. 

Though  it  is  evident  that  the  depth  in  the  channel  may  be  incr 
by  the  action  of  dikes  properly  placed,  as  has  been  the  ca«e  in 
a  section  of  diking  formerly  constructed,  yet  it  would  not  answer 
confine  the  currents  by  continuous  parallel  walls  throughout  the 
extent  of  the  channel,  since  the  currents  flowing  in  opposite  direct 
would  thereby  be  brought  into  direct  conflict. 

However,  a  beneficial  result  and  the  maintenance  of  the  dred 
depths  may  be  assisted  by  partial  lengths  of  dikes  indicated  at 
C,  D,  and  probably  at  other  points  to  be  suggested  by  the  light 
experience. 

If  the  material  dredged  contain  much  adhesive  matter,  as  is  proli 
the  case,  it  may  be  deposited  along  the  indicated  lines  of  diking  to  1 
effective  sections  of  an  artificial  bank,  which  might  be  further  protc 
from  waves,  currents,  and  ice  by  timber  and  pile  structures  where  f 
to  be  necessary. 

The  system  of  partial  diking  would  at  least  diminish  the  amount 


3S 


■^ 


21 


:    20 


I  3i»«'i-.  M  m 


?3t 


APPENDIX   E.  697 

fntare  deposits,  for  it  is  not  probable  that  the  depths  recomnieuded  in 
this  report  to  be  given  to  the  channel  could  be  maintained  without  some 
confinement  of  the  currents.       « 

ESTIMATE. 

For  a  channel  400  feet  wide  and  12  feet  deep  at  mean  low- water: 
232, 900  cubic  yards  (in  place)  of  dredginf^:,  at  35  cents $81,515  00 

For  an  additional  depth  of  1  foot  for  a  width  of  200  feet : 
117,300cubicyards(inplaoe)of  dredging,  at  30  cents 35,190  00 

116,705  00 
Contingencies , 9,000  00 

Total 125,703  00 

The  price  of  dredging  is  now  very  much  advanced;  and  when  the 
difficulty  of  disposing  of  this  large  amount  is  considered,  it  is  possible 
that  its  deposit  along  A,  B,  C,  D,  and  also  behind  the  existing  dike,  may 
not  increase  the  cost  materially. 

If  the  partial  dikes  should  be  of  the  form  known  as  pile  dikes,  the 
estimate,  in  addition  to  that  of  dredging,  would  be  about  $60,000. 

The  complete  dike  system,  as  adopted  in  1873,  would  be  more  effective 
in  maintaining  the  depths  in  the  channel,  and  would  secure  a  greater 
depth  than  the  project  recommended;  but,  when  it  is  considered  that  a 
greater  depth  than  14  feet  would  not  avail  because  of  the  depth  over 
the  bar  in  Karitan  Bay,  the  superior  advantage  in  this  respect  of  the 
first  project  becomes  less  marked.  The  estimated  cost,  also,  of  the  ftill 
dike  system  would  be  about  twice  that  of  the  system  recommended. 

It  is  likewise  recommended  that  the  amount  available  for  this  work 
be  devoted  to  dredging  in  the  channel,  as  laid  down  on  the  sketch 
accompanying  this  report. 

The  inclosed  communication  of  Mr.  P.  H.  Wyckoff,  in  reference  to  the 
vessels  engaged  in  the  commerce  of  Elizabethport,  was  handed  to  the 
Board  by  Mr.  F.  S.  Lathrop,  receiver  of  the  Central  Railroad  of  New 
Jersey. 

Respectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers  and  Bvt.  Maj.  Gen, 

John  Newton, 
Colonel  of  Engineers  and  Bvt  Maj.  Oen. 
Henry  L.  Abbot, 
Lieutenant' Colonel  of  Engineers  and  Bvt.  Brig.  Oen. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers y  U.  8.  A. 


£  4. 

improvement  of  SHREWSBURY  RIVER,  NEW  JERSEY. 

A  project  for  the  thorough  improvement  of  both  branches  of  the  river, 
resulting  from  a  survey  and  examination  made  under  the  direction  of 
Col.  J.  N.  Macomb,  was  adopted  in  1879.  With  the  money  appropri- 
ated prior  to  June  14,  1880,  the  two  dikes  at  the  junction  of  the  north 
and  south  branches  of  the  river  were  constructed ;  and  a  total  of  7,067 
cubic  yards  of  sand  dredged  from  the  north  branch.  The  dredging  was 
confined  principally  to  the  new  channel  around  Lower  Rocky  Point, 
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where  a  direct  channel  about  70  feet  in  width  and  not  less  than  6  feet  in 
depth  at  mean  low-water  was  found.  A  cut  about  30  feet  wide,  and  6 
feet  deep,  was  also  excavated  through  the.'*  crossover^'  at  Upper  Roi-ky 
Point  to  afford  temporary  relief  to  the  vessels  plying  on  the  river  as  hij;h 
up  as  Ked  Bank,  until  the  direct  chanriel  past  Barley  Point  can  be 
opened.  For  reasons  stated  in  the  letter  of  the  local  engineer,  dated 
August  23,  1880,  a  modification  of  the  project  previously  adopted,  a* 
far  as  the  same  related  to  the  portion  of  the  river  fronting  along  the 
town  of  J^eabright  above  the  bridge,  was  submitted  to  the  Chief  of  Engi- 
neers for  his  consideration  and  approval.  The  modification  proi>osed  wa« 
adopted  after  being  referred  to  the  Board  of  Engineers  for  Fortifications 
and  River  and  Harbor  Improvements;  a  copy  of  the  report  of  the  Boanl 
as  also  that  of  the  letter  of  the  local  engineer  on  the  subject,  is  api>ended 
for  incorporation  herewith. 

By  the  river  and  harbor  act  of  June  14, 1880,  $30,000  were  appropriated 
to  continue  the  improvement.  This  amount,  as  far  as  expende<l  darin;? 
the  fiscal  year,  was  applied  to  constructing  the  dike  in  the  South  Branch 
at  the  entrance  to  Pleasure  Bay  in  accordance  with  the  modified  plan, 
and  to  dredging  a  cut  90  feet  wide,  and  6  feet  deep,  through  the  flat  at 
the  entrance  to  the  South  Branch,  and  to  dredging  the  direct  channel 
at  Barley  Point,  in  the  North  Branch.  In  these  operations  a  total  of 
24,017  cubic  yards  of  sand  was  removed.  Owing  to  the  long  and  sevwr 
winter  the  contractor  was  unable  to  complete  the  dredging  under  con 
tract  by  the  close  of  the  fiscal  year,  and  an  extension  of  time  from  July 
1  to  September  20, 1881,  was  granted. 

The  results  thus  far  attained  are  most  marked  at  the  junction  of  the 
north  and  south  branches  of  the  river.  By  the  scouring  action  of  the 
currents  the  channel  of  the  North  Branch  around  Lower  Rocky  Point, 
which  was  originally  dredged  to  a  width  of  70  feet,  and  6  feet  deep  at 
low-water,  has  widened  to  about  100  feet  in  its  narrowest  part^  and  this 
channel  is  now  exclusively  used  by  the  vessels  going  up  and  down  the 
North  Shrewsbury.  A  marked  improvement  has  been  effected  at  the 
entrance  to  the  South  Branch;  the  depth  on  the  bar  at  this  locality  be- 
fore improvement  was  about  3J  feet,  and  at  present  6  feet  at  low- 
water  can  be  carried  from  the  deep  water  of  the  main  branch  up  to  above 
Bellvue;  between  this  point  and  Seabright  Bridge  the  least  depth  in 
the  channel  is  5  feet.  As  these  improved  channel  ways  are  in  a 
great  measure  due  to  the  current  action  as  moitied  by  the  construction  d 
the  training  dikes,  it  is  safe  to  conclude  that  the  improvement  will  be 
'  permanent,  and  that  the  channels  will,  in  all  probability,  deepen  by  the 
action  of  the  natural  agencies. 

By  the  river  and  harbor  act  of  March  3,  1881,  an  appropriation  <rf 
$86,000  was  made  for  the  completion  of  this  improvement,  $36,000  of 
which,  by  the  terms  of  the  act,  shall  be  expended  in  the  improvement 
of  the  South  Branch. 

It  is  proposed  to  apply  these  amounts  in  accordance  with  the  existing 
project,  as  follows:  South  Branch,  the  $36,000  to  be  applied  to  dredging 
channel  150  feet  wide  and  6  feet  deep  at  low-water,  from  Seabright 
Bridge  to  entrance  to  Pleasure  Bay ;  to  constructing  dike  across  **  Poll\'s 
Gut,"  and  widening  the  cut  through  the  flat  off  Bellvue;  also  dredging 
at  such  other  points  of  the  channel  above  >yhere  the  present  depth  is 
less  than  6  feet  at  mean  low-water.  Main  and  North  Branch:  tbe 
$50,000  it  is  proposed  to  exi>end  in  constructing  the  dike  below  Island 
Beach;  to  dredging  channel  150  feet  in  width  and  6  feet  in  depth  be- 
tween Island  Beach  and  the  bar;  also  to  dredging  at  such  other  points 
between  Island  Beach  and  Highlands  drawbridge,  where  the  present 
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clepth  is  less  than  6  feet;  and  to  dredging  the  channel  of  the  North 
Sranch  in  the  vicinity  of  Lower  Rocky  Point  and  Barley  Point;  also 
l>€tween  Barley  Point  and  Oceanic  Dock,  so  as  to  vnden  the  6-foot 
channel  already  formed  and  in  course  of  construction.  It  is  proposed 
to  extend  the  operations  as  far  as  the  funds  will  admit,  and, in  accord- 
ance with  the  dimensions  contemplated  by  the  existing  project. 

It  is  believed  by  applying  the  appropriations  as  suggested  that  an 
uninterrupted  channel  of  not  U\ss  than  6  feet  deep  at  low-water  can  be 
formed  and  maintained  from  the  entrance  to  the  river  to  Oceanic  Dock, 
on  the  North  Branch,  and  to  Pleasure  Bay  oh  the  South  Branch;  it  will 
only  remain  to  widen  this  channel  at  some  points  to  the  full  width  con- 
templated, in  order  to  complete  the  iihprovement  in  accordance  with 
the  existing  project.  Owing  to  the  difference  between  the  estimated 
cost  of  dredging,  viz,  25  cents  per  cubic  yard,  on  which  estimate  the 
present  appropriation  is  based,  and  the  price,  34  cents,  that  is  being 
paid  at  present;  and  also  owing  to  the  increased  amount  of  material  to 
be  removed,  which  will  become  necessary  by  the  modification  of  the 
project  in  the  vicinity  of  Seabright,  it  is  estimated  that  an  additional 
appropriation  of  $47,000  will  be  required  for  dredging,  in  order  lo  widen 
the  channels  to  the  full  dimensions  contemplated. 

Shrewsbury  River  is  in  the  collection  district  of  Perth  Amboy,  N.  J.  Nearest  port 
of  entry,  New  York.  The  nearest  light-house  is  Navesink  light,  and  fort  at  Sandy 
Hook  is  the  nearest  fort. 

Amount  of  revenue  coUected  at  Perth  Amboy  during  the  fiscal  year  ending  June 
30,  li^h  $:^,456.74. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  Angnst  30.  1852 $1,500  00 

By  act  of  Congress  approved  March  3,  1871 14,000  00 

By  act  of  Congress  approved  March  3,  1873 5,000  00 

By  act  of  Congress  approved  June  18,  1878 16,000  00 

By  act  of  Congress  approved  March  3,  1879 10,000  00 

By  act  of  Congress  approved  June  14,  1880 30,000  00 

By  act  of  Congress  approved  March  3,  1881 86,000  00 

Total  amount  appropriated 164,500  00 

Total  amount  expended 67,086  23 

Money  statement 

July  1,  1880,  amount  available ; $34,702  48 

Amount  appropriated  by  act  approved  March  3,  1881 86, 000  00 

$120,702  48 

Jalv  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 15,073  11 

July  1,  1881,  outstanding  liabilities 8,215  60 

23,288  71 

July  1,  1881,  amount  available 97,413  77 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883.      47, 000  00 
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Abstract  of  proposals  for  dredging  in  Shrewsbury  Bivsr,  New  Jersey ,  opened  August  30, 1890, 
by  Lieut,  Coh  N,  Miohleff  Corps  of  Engineers, 


1 

1 

Names  Of  bidders. 

It 

1 

$0  95 
49.9 
40* 

34 

V 

Frank  Pidgeonjr ,. 

William  Flannery 

EUjah  Brainard 

November  15,  isisb 

August  30, 1881. 

Prosecute  vifonmsly  until  eoM* 

pleted. 
Jane  30, 1881. 

3 
4 

Soon  as  ordered 

September  15, 1880 

Abstract  of  proposals  for  the  construction  of  1,500  linear  feet  ofpUedike  in  the  South  Bravdl 
of  the  Shrewsbury  River,  New  Jersey ,  and  opened  October  11,  1880,  by  lAeuU  Col.  S. 
Michler,  Corps  of  Engineers, 


1 

Names  of  bidders. 

First  section  and  250  linear 
feet  of  second  section. 

ing  portion  of  dike. 

Aur«gBls 

i 

}Z5 

Linear 
feet 

Price. 

Amount 

Linear 
feet 

1 
Price.      Amount 

1 

John  Kelly 

550 
550 
550 
550 
550 

$5  25 
7  10 

6  50 

7  00 
7  73 

$2,887  50 
3.905  00 
3, 575  00 
3,850  00 
4,251  50 

950 
950 
050 
950 
950 

$3  95  '    $3. 752  50 

3  65        3. 407  50 
5  00        4.750  00 

4  00         3, 800  00 
399        3,79050 

$6,  MOM 

2 
3 
4 
6 

Waiiam  H.Wood 

Henry  Du  Bois  &,  Sons 

F.&A.  Walsh 

Frank  Pidgeon,jr 

7.373  » 
8.3BM 
7.«0« 
8.043M 

Contract  awarded  John  Kelly,  the  lowest  bidder,  with  the  approval  of  the  Chief  of 

Engineers. 


Abstract  of  proposals  for  the  construction  of  about  3,800  linear  feet  of  pile  dike  ai  the  M^vik 
of  Shrewsbury  River,  New  Jersey,  opened  June  21,  1881,  by  Lieut,  Col.  N,  MiohUr,  Corps 
of  Engineers, 


Names  of  bidders. 


John  Brady 

William  H.Wood.. 
Frank  Pidgeon,  jr  . . 
H.  Du  Bois  &,  Sons  . 
John  Kelly 


Is 


3,800 
3.800 
3,800 
3,800 
8.800 


1,200 
1,200 
1,200 
1,200 
1,200 


I 


$9  50 

5  46 

6  49 
6  00 
6  00 


i 


a 


$11, 400  00 
6,552  00 
7,788  00 
7,200  00 
7,200  00 


h 

».** 

•  1^ 

'|l 

1,200 

$10  60 

1,500 

7  68 

1,200 

997 

1,200 

850 

1,200 

B»| 

8 


$i2,6eo» 

9.31iOI 
11.964  01 
10, 200  « 
10, 830  « 


Names  of  bidders. 


John  Brady 

William  H.  Wood  . 
Frank  Pidgeon,  jr. 
H.  Du  Bois  &  Sons 
John  Kelly , 


fcd 

a 

3 

a 

**  © 

;d  . 

§•2 

^t 

la 

|» 

1^^^ 

*n 

H 

^4 

1,300 

$12  00 

1,300 

8  19 

1,300 

14  49 

1,300 

9  25 

1,300 

885 

i 

B 


$15, 600  00 
10, 647  00 
13, 637  00 
12, 025  00  I 
11.  505  00 


Contract  awarded  to  lowest  bidder,  William  H.  Wood,  with  the  approval  of  thf 
Chief  of  Engineers. 
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Artioles. 

Quantity. 

Value. 

8tr»w 

•  •••..•■•>■  .......  tons 

200 
240 

$2,800 
3,840 
300,000 
86,250 
100,000 
5,000 
115,000 
100,000 
25,000 

H#y __„.__. 

Hn 

Fruits 

Potatoes 

hftrrml* 



57,700 

6AideD  tmok...... ...., -  -- 

Oliftinf) X 

barrels. 

2,666 
50,000 

Orstera 

- . .  hajilcAtji 

Fish 





Totsl  yftlne  of  sxports... 

787,890 

IMPORTS. 


Oysters *. 

bushels 

100.000 
10,000 

$20,000 
7,500 
100,000 
150,000 
2,000 
2,500 
1,760 
6,000 

Peaches 

hflflkAtfl 

Hardware  ....,..»^.-,,.,^,-...,-r.^,^r.»,r.T,.^,,-,T-,--.-  -    ------ 

Lumber.... 

feet 

5,000,000 

2,000 

2,000 

1,600 

400,000 

IJine 

barrels 

Cement 

do.. 

Plaster 

..... ...... .....  do.. 

Shingles 

nnmber. 

2,500 

85,500 

131.434 

3  000 

Guano 

., tons. 

150 
43,752 

Coal 

Hn 

Phosphates 

Bricks  

number. 

2,900,000 
40,000 
9,000 
4,800 

15,000 

3,400 

360 

Aicrioultural  lime 

Gas  lime 

bush^. 

do.. 

Shell  lime 

An 

480 

Mannrf* 

5.000 

Sawdust 

hArrAla 

2,000 
1,500,000 

600 

Laths 

8,000 

Gkss 

5,000 

Paint 

8,000 

Ice 

tnna 

1,100 

5.500 

500,000 

Total  Talue  of  imports 

1, 058. 034 

ARRIVAL  AND  DEPARTURE  OF  VESSELS. 


Class. 

Ko. 

Tpnnage. 

Crews. 

8lr*mrirs 

575 
426 

520,311 
218, 261 

10,088 
1,704 

Sailing Tcsselfl              .  .. 

1,001 

738,571 

11,792 

Fares  received  for  passengers  on  steamers,  $18,420.30. 


project  of  lieut.  col.  n.  michleb,  cobps  of  engineers. 

United  States  Engineer  Office, 

Sew  Yorkj  August  23, 1880. 
General  :  After  a  ttiorongh  personal  examination  of  the  channel  ways 
of  the  South  Shrewsbury  Eiver  in  the  State  of  New  Jersey,  in  connec- 
tion with  the  results  of  the  survey  recently  made  during  the  latter  part 
of  May,  and  of  which  a  map  is  beiiig  prepared,  together  with  a  carefid 
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consideration  of  the  great  commercial  interest  involved,  I  hav^  the 
honor  to  submit  for  your  consideration  and  api)roval  a  modification  of 
the  project  already  submitted  by  m>  predecessor  in  regard  to  that  iH>r- 
tion  of  the  river  fronting  along  the  town  of  Seabright  above  the  bridge^ 
and  opposite  to  a  point  on  the  west  shore  so  frequently  referred  to  in 
previous  reports  as  '^Jumping  Point."  The  accompanying  sketch  will 
fully  indicate  the  projwsed  change,  the  course  of  the  new  channel, 
and  the  lines  of  the  proposed  dikes  being  represented  in  blue,  while  the 
plan  already  approved  is  shown  in  red.  The  work  on  the  latter  has  not 
as  yet  been  commenced,  and  therefore  no  loss  in  labor  or  material  will 
be  sustained  by  the  contemplated  change.  Many  strong  reasons  can 
be  urged  in  favor  of  the  modified  project,  while  a  departure  from  the 
first  julopted  cannot  in  any  conceivable  way  interfere  with  the  interests 
of  any  party  or  parties;  some  of  these  may  be  briefly  stated  as  follows: 

First.  On  the  east,  or  Seabright,  side  of  the  river  the  land  and  prop- 
erty have  become  very  valuable,  and  are  becoming  yearly  more  so.  The 
town  itself  as  well  as  the  magnificent  villas,  cottages,  and  adjoining 
parks,  already  constructed  and  in  course  of  construction,  and  upon  which 
large  sums  of  money  have  been  expended,  will  be  greatly  benefited  by 
having  the  channel  run  along  the  line  of  docks  or  wharves  which  will 
in  time  extend  out  from  the  exterior  line  for  solid  filling  as  adopted  by 
the  riparian  commissioners  of  the  State. 

On  the  opposite  side  of  the  river  is  a  large  extent  of  marshy  ground, 
but  one  or  two  small  houses  occupying  the  highest  points,  and  whidi 
during  more  than  ordinary  high-tides  is  covered  with  water. 

Secondly.  By  the  plan  first  proposed  there  is  great  danger  that,  after 
it  is  completed,  the  bed  of  the  river  between  the  dike  H  and  the  Sea- 
bright line  of  solid  filling,  will  gradually  shoal  up  and  ultimately  be  con- 
verted into  an  extensive  marsh.  This  is  not  a  mere  supposition,  as  facts 
have  already  demonstrated  this  probable  result;  the  formation  of  the 
marshy  ground  marked  A  was  commenced  only  four  or  five  years  ago  by  the 
dumping  of  some  few  loads  of  dredging  material ;  the^accidental  throw- 
ing of  some  roots  of  grass  upon  the  lump  thus  formed,  and  the  growth 
of  thQ  same,  gave  consistency  to  it;  since  that  time  the  spot  has  been 
constantly  increasing,  and,  as  shown  by  the  sketch,  a  shoal  is  forming 
out  towards  the  Seabright  side.  This  shoaling  would  not  only  interfere 
with  the  approach  to  the  town,  but  in  a  sanitary  point  of  view  would 
prove  detrimental,  as  the  outlets  to  the  drainage  and  sewerage  mi^ 
become  closed. 

Thirdly.  In  the  present  condition  of  affairs  the  flood-tide  flows  up  the 
west  channel  and  the  ebb  seeks  an  outlet  by  the  east  one.  By  observa- 
tions made  at  the  bridge  under  the  direction  of  Captain  Ludlow,  Corps 
of  Engineers,  it  was  ascertained  that  the  average  rise  of  tide  is  only  1^ 
feet,  and  that  the  tidal  wave  ascends  with  a  velocity  less  than  2^  miks 
per  hour. 

As  a  permanent  improvement  is  absolutely  necessary,  it  stands  to 
reason  that  the  first  important  step  is  to  confine  the  river,  as  far  as 
practicable,  to  one  channel  way;  not  only  as  its  construction  will  prove 
more  economical  in  the  end,  but  it  will  be  the  means  of  confining  the 
two  tides  in  the  same  cut,  and  thus  a  greater  benefit  will  be  derived 
from  their  scouring  process.  As  has  alr^idy  been  shown,  the  one  which 
will  prove  to  be  of  most  benefit  is  on  the  Seabright  side;  this,  therefore, 
should  be  properly  opened  and  the  other  closed. 

Fourthly.  The  modified  plan  will  not  in  the  least  interfere  with  the 
entrance  into  or  navigation  of  Pleasure  Bay,  as  by  either  plan  there  will 
be  easy  access  or  egress  to  and  from  its  waters.    Should  either  channel 
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be  deepened  to  the  proper  deptb,  6  feet  at  mean  low- water,  there  will 
be  a  less  interrupted  flow  of  water  at  high-tide,  and  consequently  a  cor- 
res]><>n(ling  rise  in  the  bay. 

Fifthly.  It  is  stated  by  those  acquainted  with  the  navigation  of  these 
waters  that  sailing  vessels  in  passing  up  the  west  channel  find  great 
difticulty  in  tacking  past  Jumping  Poiqt  with  winds  blowing  from  cer- 
tain (piarters,  but  that  the  same  difticulty  does  not  arise  in  passing 
through  the  channel  as  proposed  in  the  modified  plan. 

Sixthly.  To  render  the  improvement  complete  and  i)ermanent,  a  dike, 
nmrked  L  on  the  sketch,  about  050  feet  in  length,  should  be  constructed 
across  the  entrance  to  Polly's  Out,  between  Ledge  Island  and  Jumping 
Point,  to  prevent  the  flow  of  any  portion  of  the-  flood-tide  through  it. 
As  there  is  but  little  water  upon  the  bar,  it  will  only  be  necessary  to 
throw  up  a  low  dike  of  stone  at  small  exx)en8e,  which  will  fully  answer 
the  purpose. 

Seventhly.  The  length  of  the  east  channel  will  not  be  greater  than 
the  other,  the  width  and  depth  to  be  obtained  in  either  case  being  the 
same.  There  will  be,  as  indicated  by  the  soundings,  a  greater  amount 
of  dredging  in  the  former,  but  the  length  of  the  training-dike  K  will  be 
about  iSo  feet  less  than  the  one  marked  II,  as  proposed  in  the  first 
adopted.  It  is,  moreover,  confidently  expected,  upon  the  completion 
of  the  modified  line  of  dike,  that  before  any  dredging  is  undertaken,  and 
daring  that  operation,  the  scouring  action  of  the  tides,  the  bottom  of 
the  river  being  entirely  composed  of  sand,  will  very  greatly  reduce  the 
amount  of  material  to  be  removed.  During  the  construction  of  the  dike 
K,  extending  from  Gunning  Island  to  the  Marsh  Island  A,  it  is  intended 
to  leave  for  the  present  a  gap  in  the  line  where  it  crosses  the  west  or 
Jumping  Point  channel;  this  can  be  closed  upon  the  completion  of  the 
dredging  in  the  east  or  Seabright  one.  It  is  not  contemplated  to  close 
the  water-way  between  Ledge  Island  and  the  opposite  shore,  that  chan- 
nel being  left  open  for  the  purpose  of  drainage  and  sewerage.  Even 
should  the  scouring  process  of  the  tides  prove  ineffectual,  the  estimated 
additional  cost  of  the  modified  over  that  by  the  first  plan^roposed  will  not 
very  much  exceed  $10,000;  in  consideration  of  the  greater  amount  of 
benefit  to  l>e  derived,  this  increase  is  but  a  trifling  one.  As  can  be  seen 
from  the  sketch,  the  channel  will  make  a  more  convenient  entrance  into 
or  departure  from  Pleasure  Bay ;  the  ditiaens  and  visitors  of  both  Long 
Branch  and  Seabright  will  be  benefited  by  steamboat  navigation  be- 
tween the  two  places.  It  is  already  in  contemplation,  as  soon  as  the 
improvement  of  the  South  Shrewsbury  is  completed,  to  operate  a  swift 
line  of  steamers  between  these  and  adjacent  points  directly  through  to 
New  York  City. 

Pleasure  Bay  is  a  beautiful  body  of  water,  and  off'ers  great  induce- 
ments not  only  for  excursion  and  fishing  parties,  but  for  very  consider- 
able commercial  enterprise.  There  are  several  arms  to  this  bay  leading 
up  to  different  localities j«uch  as  Branch  Port,  Ocean  Port,  and  towards 
Monmouth  Beach.  On6  of  the  principal  landings  on  the  bay  i^  verj^ 
little  over  a  mile  from  some  of  the  principal  hotelsalong  Ocean  avenue 
at  Long  Branch.  The  whole  of  Long  Branch  is  deeply  interested  in  the 
improvement  of  the  South  Shrewsbury.  At  present  all  horses  and  car- 
riages from  New  York  for  this  place  have  to  go  to  Ee<i  Beach,  on  the 
Navesink,  or  North  Shrewsbury,  and  then  be  driven  some  7  miles;  while 
if  the  channel  at  Seabright  and  near  the  junction  of  the  two  branches  is 
deepened  boats  will  be  able  to  go  directly  to  Ocean  Port  and  Branch 
Port,  and  all  freight,  horses  and  carriages  included,  can  be  landed  within 
1  and  2  miles  of  Long  Branch. 
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It  may  be  finally  stated  that  the  course  of  the  new  channel  cim  be  beet 
determined  upon  by  a  series  of  current  observations,  after  Uieoonstnic* 
tion  of  the  dike  K,  The  material  to  be  removed  can  be  deposited  behind 
the  line  of  bulkheads  which  will  probably  be  constructed  by  the  prop- 
erty owners  along  the  line  of  solid  filling  adopted  by  the  riparian  com- 
missioners, or  can  be  conveniently  dumped  behind  the  dike  K,  and  bj 
this  means  aid  in  closing  up  the  old  channel. 

The  present  appropriation  will  only  admit  of  the  dredging  out  of  die 
channel  ways  of  the  north  and  south  branches  opposite  the  dikes  reoentlj 
built  and  in  the  construction  of  the  dike  K  of  the  modified  plan. 
Very  respectfully,  your  obedient  servant, 

N.  MlGHUBB, 

Ideutenant'CoUmel  of  Engineen, 
The  Chief  of  Engineers,  U.  S.  A. 

[Indorsement.] 

Office  of  Board  of  Engineers  for  Fortifications 
and  for  elver  and  harbor  improvements, 
New  YorJcy  September  16, 1880. 
Kespectfully  returned  with  the  following  remarks : 
The  Board  concur  with  General  Michler  in  the  proposed  change  of 
channel  from  the  west  to  the  east  side  of  Island  A  in  the  soath  branch 
of  Shrewsbury  River,  on  the  ground  that  the  latter  channel  would  best 
subserve  existing  business  interests  of  the  neighborhood,  with  the  sag- 
gestion  that  a  short  dike  extending  from  the  north  end  of  Sedge  Island 
in  a  general  northeast  direction  may  be  found  necessary. 
In  behalf  of  the  Board : 

Z.  B.  Tower, 
Colonel  of  Engineers  and  Bvt  Maj.  Oen.^ 

President  oj  the  Board, 


E5. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

The  improvement  of  this  river  was  commenced  in  1879,  in  pursoaii^ 
of  a  project  resulting  from  a  survey  and  examination  made  under  the 
direction  of  Col.  J.  N.  Macomb,  Corps  of  Engineers,  United  States  Army, 
during  the  fall  of  1878r  This  projeet  provides  for  the  formation  of  a 
channel  8  feet  in  depth  at  mean  high-water,  and  varying  from  100  to 
125  in  width ;  it  is  proposed  to  extend  it  from  Bricktown  up  to  Main  street 
bridge,  at  the  head  of 'navigation.  Dredging  ooerations  were  comnienced 
October,  1879,  and  continued  until  Novembei^22,  when  work  was  ros- 
pendefd  for  the  winter.  During  this  period  2,773  cubic  yards  of  material 
was  removed,  the  excavation  having  been  carried  up  stream  400  fe^ 
above  the  place  of  beginning.  Owing  to  the  failure  of  the  contractor, 
Mr.  E.  G.  Brown,  of  Elizabeth,  to  resume  work  after  the  suspension  of 
operations  in  the  fall  of  1879,  but  little  was  done  towards  carrying  oat 
the  plan  of  improvement  during  the  fiscal  year  ending  June  30, 1880. 
By  the  river  and  harbor  act  of  June  14, 1880,  an  additional  sum  of 
$10,000  was  appropriated  for  this  work.  Under  this  amount  proposal* 
were  invited  for  continuing  the  dredging,  but  as  the  two  bids  received 
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were  considered  informal  by  the  department,  they  were  both  rejected 
and  no  award  of  contract  was  made.  Subsequently  the  agreement  of 
Mr.  E.  G.  Brown  was  annulled,  the  time  for  the  completion  of  his  con- 
tract having  exp'ired;  nothing  had  been  done  by  the  contractor  towards 
resuming  work.  The  unexpended  balance  of  previous  appropriation 
was  added  to  that  of  June  14, 1880,  and  the  work  readvertised.  The 
proposals  received  under  this  advertisement  were  opened  on  October  25, 
1880.  Mr.  John  Van  Patten  being  the  lowest  responsible  bidder,  the  con- 
tract was  awarded  to  him.  Owing  to  the  lateness  of  the  season  work 
under  this  contract  was  not  begun  until  April  16, 1881 ;  from  this  date 
the  work  was  vigorously  prosecuted,  and  is  still  in  progress,  an  exten- 
sion of  time  for  its  completion  being  granted  from  July  1  to  October  31, 
1881. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Prince  Bay  light.  Fort  Tompkins  is  the 
nearest  fort. 

The  amount  of  revenue  collected  at  Perth  Amboy  during  the  fiscal  year  ending  June 
90,  1880,  was  $37,456.74. 

AMOUNTS  AFPROPBIATED. 


By  act  of  Congress  approved  March  3,  1879 $10,000  00 

By  act  of  Congress  approved  June  14,  1880 --. 10,000  00 

By  act  of  Congress  approved  March  3^  1881 10,000  00 

Total  amount  appropriated 30,000  00 

Total  amount  exi>ended 10,502  46 

Money  Statement. 

July  1,1880,  amount avaUable $17,891  74 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$27.89174 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 5,532  44 

July  1,  1881,  outstanding  liabilities 2,861  76 

8,394  20 

July  1, 1881,  amount  available *. 19,497  54 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      7, 000  00 


Abstract  of  prGpoBoUfor  the  removal  of  sand,  graveL  mud,  and  stone  from  the  channel  of 
Bdkway  liwerf  New  Jersey,  opened  October  25, 1880,  by  Lieut,  Col,  JN.  Mkkler,  Corps  of 
Engineers, 


Names  of  bidders. 


»«6 


AxBoimt. 


1  -  John  Van  Patten . 

2  John  HcDermott . 

3  ,  William  Flannery 


18,000 
18,000 
18,000 


$0  85i 

1  24 

»7 


$15, 390  00 
22,320  00 
17.460  00 


Contract  awarded  to  John  Van  Patten,  lowest  bidder,  with  the  approval  of  the  Chief 
of  Engineers. 

45  E 
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dmMerdal  staUstics. 


Names  of  shippers,  && 


Articles. 


Tons.       Tslae. 

/  I 


Colonel  Baaeell 

Harrington  Bock.  .^ ... . 

Anchinclass  Dock 

Charles  Steel 

Hampton  Cotter . , 

Brokaw  ic  Co 

Pnbliodock 

James  May 

H.  E.  Pierson 

Edgar  Dock 

£.  jP.  Tappan 

Michael  Friese 

Brewster  dt  Co 

Samnel  Ayers 

William  Chamberlain  . . 

Ayers  &Saffly , 

Ayers  &  Saffly 

Bahway  Gas  Company . 

Tice'sdook 

Almeth  White 

Hall's  dock 

Spear's  dock 


Pondrette,  Sec  . 


Clay  and  coal — 
Coal  and  Ume.... 
Timber  shipped  . 


Timber  shipped 

Coal,  &c 

Everything 

Coal,  due 

Coal,  See 

Coal,  lumber,  Sue  ... 

Coal,  Sco 

Coal  dto 

Lumber 

Baiters  and  timber . 

Coal 

Coal,  &o 

Ice 


6,000 
400 
200 
000 

000  I 


68,900 


$130,000 

2,000 

1,000 

6,000 

2a,  000 

50,000 

50,000 

50,000 

10,000 

15.000 

15,000 

15.000 

25,000 

10,000 

35.000 

20,000 

30,000 

5.400 

5,000 

15,000 

5,000 

2,000 


521,400 


Tonnage  of  merchandise  wonld  increase  considerably  if  we  had  depth  of  water, 
which  is  now  carried  by  railroad,  owing  to  the  difficulty  of  getting  boats  to  come  up 
the  Rahway  River.  Have  had  two  steamboats  mnning  between  New  York  and  Rah- 
way,  but  had  to  suspend  on  account  of  the  low  depth  of  water.  As  soon  as  the  river 
is  deepened  there  will  be  a  steamboat  put  on  to  run  freight  and  passengers  between 
New  York  and  Rahway. 

Wm.  Chambkruok. 


£  6. 


IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

The  improvement  of  this*  river  was  commenced  in  1879,  an  appropri- 
ation of  87,500  having  been  made  by  the  river  and  harbor  act  of  March 
3, 1879,  according  to  the  recommendations  contained  in  the  report  of 
Col.  J.  X.  Macomb,  Corps  of  Engineers,  submitted  December,  1878. 

With  this  amount,  dredging  operations  were  carried  on,  under  con- 
tract with  E.  G.  Brown,  of  Elizabeth,  N.  J.,. up  to  September  6, 1880, 
when  the  funds  became  exhausted,  and  further  operations  were  sus- 
pended. The  river  and  harbor  act  of  June  14, 1880,  having  appropriated 
an  additional  sum  of  $7,500  for  the  continuance  of  the  work,  a  contract 
was  entered  into  with  Thomas  H.  Benton  to  continue  the  dredging  in 
accordance  with  the  existing  plan,  which  provides  for  a  channel  60  feet 
wide  and  7  feet  deep  at  mean  high-water.  Operations  under  this  con- 
tract were  commenced  October  1, 1880,  and  continued  until  November 
27,  when  work  was  suspended  for  the  winter.  It  was  resumed  March 
14,  1881,  and  continued  to  April  26,  when  the  available  funds  became 
exhausted,  and  further  operations  were  suspended.  During  the  year  a 
total  of  9,200  cubic  yards  of  material  was  excavated  and  placed  on  the 
adjacent  river  banks;  the  7  feet  depth  has  been  carried  up  stream  to  a 
point  about  150  feet  below  South  Street  Bridge. 

Up  to  the  present  time  21,078  cubic  yards  have  been  removed ;  the 
total  amount  to  be  excavated  in  order  to  carry  tbe  7-foot  channel  up 
stream  to  the  first  permanent  bridge  at  Broad  street,  according  to  the 
original  plan,  is  44,400  cubic  yards;  this  leaves  23,322  cubic  yards  to  be 
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still  taken  out.  The  cost  of  dredging  was  originally  estimated  at  60 
cents  per  cubic  yard,  and  the  price  paid  under  th^  fi^t  agreement  was 
37  cents  per  cubic  yard. 

Under  this  contract,  however,  the  work  was  done  at  a  heavy  loss  to 
the  contractor.  The  lowest  proposal  received  at  the  next  letting  of  the 
work  was  $1.05  per  cubic  yfuni,  which  bid  was  approved  and  accepted. 
As  the  natural  disadvantages  under  which  the  dredging  must  be  prose- 
<nited  will  increase  as  the  catting  advances  up  stream,  it  is  not  probable 
that  the  work  hereafter  will  be  done  at  a  less  cost  than  the  above  ($1.05) 
X>er  cubic  yard.  On  this  basis  of  cost  for  dredging,  and  adding  15  per 
cent,  for  contingencies  and  supeHntendence,  there  will  be  required  to 
complete  the  improvement  in  accordance  with  the  existing  plan  $28,160. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriates  $4,000 
to  continue  the  work.  An  additional  sum  of  $24,160  will  therefore  be 
required  to  complete  the  improvement,  and  this  amount  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1883. 

Elizabeth  is  in  the  ooUection  district  of  Newark,  N.  J.    Nearest  light-house,  New 
ark  Bay,  New  Jersey,  and  the  nearest  fort  is  Fort  Tompkins. 
Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1881,  $ r-« 

AMOUNTS  APPROPKIATKD. 

By  act  of  Congress  approved  March  3,  1879 ^7,500  00 

By  act  of  Congress  approved  June  14, 1880 7,500  00 

By  act  of  Congress  approved  March  3,  1881 4,000  00 

Total  amount  appropriated 19,000  00 

Total  amount  expended 15,049  84 

Money  statement 

July  1,  1880,  amount  available $9,455  69 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$13,455  69 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  J880 9,505  53 

July  1,  1881,  amount  available 3,950  16 

Amount  (estimated)  required  for  completion  of  existing  project 24, 160  00 

Amount  that  can  be  profitably  expenoed  in  fiscal  year  encUng  June  30, 1883-    24, 160  00 


AhBtract  of  proposals  for  dredging  in  Elizabeth  BiveTy  Xew  Jersey j  opened  August  31, 1880, 
by  Lieut,  CoL  N,  Michlery  Corps  of  Engineers, 


J! 


Karnes  of  bidders. 


1  '  JohnMcDermott.. 

2  I  William  Flannery . 

3  ThoBias  H.  Benton 


Date  of  commencement 


$1  14  < 

1  09  I  September  5, 1880. 
1  05 


Contract  awarded  Thomas  H.  Benton,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 
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Abstract  of  proposals  for  dredging  in  Elizabeth  Biver,  New  Jersejf,  opened  Jwne  16, 1861, 
oy  Lieut.  Col,  N.  Michler,  Corps  of  Engineers. 


Names  of  bidders. 


Eliiah  Brainard,  jr. 
William  Flannery . 
Thomas  H.  Benton 
John  McDermott.. 


Date  of  commencement. 


$1  15 
1  29 
1  05 
1  25 


April  1,1882 
Not  stated.. 

do 

do 


Date  of  oom^letkm. 


Jane  30, 1883. 
Not  stated. 
October  1, 1881. 
December  30, 188L 


Contract  awarded  to  Thomas  H.  Benton,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Elizabeth,  N.  J.,  May  23,  ld8L 

Dear  Sir  :  Owing  to  the  bankruptcy  of  the  city  two  years  ago,  which  caused  i 
regular  stagnation  in  nearly  all  branches  of  trade  here,  the  tonnage  on  the  river  ahowi 
but  a  slight  increase  during  that  time.  No  large  manufacturing  interests  have  located 
on  iis  banks  recently  and  will  use  it  extensively.  Two  large  iron  intereete  oontem- 
plate  locating  here  and  will  utilize  the  river  to  a  ereat  extent.  These,  with  a  settle- 
ment of  the  city's  financial  troubles,  will  more  tiian  double  the  present  amount  of 
tonnaj^e. 

So  &  as  the  work  of  dred^g  has  progressed  it  gives  entire  satisfaction  and  proroi 
of  great  value  to  manufacturing  and  boating  interests.  When  the  work  has  progreaed 
an  eighth  of  a  mile  farther  it  will  reach  several  large  concerns  (manufacturers  lod 
dealers  in  building  material),  who  will  use  the  river  extensively  in  its  improved  coih 
dition. 

As  near  as  I  can  estimate  firom  inquiry,  &o.,  the  tonnage  for  the  past  year  ex- 
ceeded 45,000.  There  is  a  gradual  increase  with  a  possibility  of  its  reaching  $100,000 
this  year. 

Very  respectfully, 

H.  F.  J.  Drake. 

Thomas  Frankun.  Esq.. 

Assistant  Engtneer. 


E7. 
IMPROVEMENT  OP  WOODBRIDGE  CREEK,  NEW  JERSEY. 

The  appropriation  of  $5,000  made  by  the  river  and  harbor  act  of  Jane 
14, 1880,  for  the  continuance  of  the  improvement  was  applied  to  dredging 
a  cut  through  the  bar  at  the  mouth  of  the  creek.  Operations  under  con- 
tract, dated  September  28  with  Elijah  Brainard,  jr.,  were  commenced 
Octo  oer  4, 1880,  and  continued  to  November  24,  when  the  appropriati<Hi 
became  exhausted  and  work  suspended.  Under  this  contract  7,022  cubie 
yards  of  material  was  removed,  resultingin  the  formation  of  a  cut  throogh 
the  bar  at  the  mouth  of  the  creek,  connecting  the  12-foot  curve  of  Staten 
Island  Sound  with  the  12-foot  curve  of  the  creek  above  the  first  bend. 
This  cut  is  12  feet  deep  at  mean  high- water,  and  80  feet  wide  as  far  np 
stream  as  Boynton's  Dock,  above  which  point  it  gradually  diminishes 
to  a  width  of  20  feet. 

The  existing  project  for  the  improvement  of  this  stream  provides  fe 
a  uniform  depth  of  12  feet  at  mean  high-water  in  a  channel  80  feet  wide 
from  the  mouth  of  the  creek  as  far  up  as  the  Salamander  Dock.    The 
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estimated  amount  of  material  to  be  removed  by  dredging  is  34,000  cnbie 
yards.  Up  to  the  present  time  1^,554  cnbic  yards  have  been  excavated, 
leaving  21,446  cnbio  yards  yet  to  be  removed.  The  cost  of  dredging 
-was  originally  estis&ated  at  30  cents  i)er  cubic  yard.  The  price  paid  un- 
der the  last  agreement  was  58f  cents  per  cubic  yard.  As  the  dredging 
under  the  first  contract  at  20  cents  per  cubic  yard  was  done  at  a  heavy 
loss  to  the  contractor,  it  is  not  probable  that  the  work  hereafter  will  be 
done  for  much  less  than  the  price  paid  under  the  last  contract;  on  this 
basis  of  cost  for  dredging,  there  wiU  be  required  $14,000  to  complete  the 
improvement  in  accordance  with  the  existing  plan. 

I)educting  the  $5,000  appropriated  by  the  river  and  harbor  act  of 
March  3, 1881,  which  it  is  proposed  to  apply  to  widening  the  cut  through 
the  bar  to  the  ftdl  width  contemplated,  and  continuing  the  12foot  depth 
np  stream  as  far  as  the  funds  will  permit,  an  additional  appropriation 
of  $9,000  will  be  necessary  to  complete  the  improvement :  this  amount 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1883. 

Woodbridge  Creek  is  in  the  coUection  district  of  Perth^  Amboy,  N.  J.  Nearest  light- 
house, Prince's  Bay,  and  nearest  fort,  fort  at  Sand^  Hook. 

Amount  of  revenue  collected  in  the  district  during  the  fiscal  year  ending  June  30, 
1881,  $37,466.74. 

AMOUNTS  APPKOPRIATKD. 

By  act  of  Congress  approved  March  3,  1879 $4,000  00 

By  act  of  Congress  approved  June  14,  1880 6,000  00 

By  act  of  Congress  approved  March  3, 18c$l ,.    5,000  00 

Total  amount  appropriated 14,000  00 

Total  amount  expendea 8,737  73 

Money  statement 

July  1,1880,  amount  available $5,176  99 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,176  99 

July  1,  1881,  amountexpended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 4.914  72 

July  1,1881,  amount  available 5,262  27 

Amount  (estimated)  required  for  completion  of  existing  project 9, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883.      9, 000  00 


AhHraet  of  propo$aUfor  dredging  in  Woodbridge  Creek,  Xew  Jereey,  opened  September  2, 
1880,  hg  Lieut  Col,  N,  Mkhlery  Corps  of  Engineers, 


% 

Names  of  bidden. 

Date    of  oommeBoe* 
ment. 

Date  of  completion. 

1 

Theo.  B.  ChApman 

68 
58J 

Continue  work  until  completion. 
Prosecute  the  same  vigorously  un- 
til completion. 

? 

WflliAm  Flannery 

September  10,  1880  ... 

When  ordered 

On  or  before  Septem- 
ber 30,  1880. 

a 

FruTik  PWjrAon,  jr 

4 

Biyah  BnSiai^rjr 

On  or  beibre  November  20, 1880. 

Contract  awarded  El^ah  Brainard,  jr.,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 
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Abstract  of  propoeaU  for  the  dredging  in  Woodbridge  Creelc^  Xew  Jersey  ^opened  Jum  16, 
1881,  by  Lieut,  Col.  N,  Middery  Corps  of  Engineers, 


I 


Name  of  bidders. 


■It' 

I     'r->*    Date  of  commencement.     Date  of  completioii. 

i  £^  '  I 


1  William  Flannery $0  77     Notgiven Notgiven. 

2  John  Van  Patten 65     September  1,  1881 June  30,  1882. 

Contract  awarded  John  Van  Patten,  the  lo.west  bidder,  with  the  approval  of  thf 
Chief  of  Engineers. 


COMMERCIAX  STATISTICS. 


statement  of  the  tonnage  of  the  shipments  of  clay  and  fire  brick,  and  receipts  of  coal  and  i 
chandise  through  Woodbridge  Creek,  from  May  1,  1880,  to  May  1, 1881. 


Shippers  and  receivers. 

Shipped. 

Beceived. 

TotaL 

Birkett  Sc  Patterson j 

Tons. 
3,842 

i'ibo' 

7,418 
8,048 
2,641 
1,096 

400 
3,150 
4.832 

504 
2,000 

400 
4,583 

105 
6,000 
8,000 
8,400 
1,000 
1,616 
7,000 
6.162 
1,500 

400 
1.W5 

250 

Tons. 

Tons, 
8.IC 

H.  N.  Demarest -. 

Watson  Fire  Brick  Company 

500 

m 

2.IM 

TTftmntnTi    f^nttAr  ^  Son .- 

7  4It 

"William  H.  Cutter 

3,M§ 

C.  F.  Inslee 

3,  Ml 

Samuel  Dally *. 

LMf 

C.  Patter.... * 

•M 

Warren  Dmmmond 

iwo' 

3;  ISO 

Salamander  Works 

7.7B 
SM 

B.J.  Thompson .- 

David  Flood 

2,111 

C.  W.  Boynton 

640 
1,247 

1.1* 

CharlAA  AnnpuA  Sr.  Sonr,,,r- »..,, 

&8M 

Augnstin'  Flood 

5 

Henry  Manrer ........^^.^ 

i.400 

8,500 

7.4M 

M.  D.  Valentine^  Bro 

e,sii 

P.W.Meeker 

6.411 

F.  Rawland  ...^ 

William  H.  Berrv  ^  Co w 

im' 

8.» 

P.  B.  Melick  . 

7.m 

John  Powers  dt  Co 

6,  IS 

Albert  Martin 



l,5lt 

Daniel  Ayres 

4ISS 

Henry  Koch 

1,MS 

J.  Mattison  MeUck 

» 

Total 

72,267 

12.516 

84.79 

£  8. 


IMPROVEMENT  OF  MANASQUAN  RIVER,  NEW  JERSEY. 

A  survey  of  the  Manasquan  Kiver  was  made  under  the  direction  of 
Col.  John  K.  Macomb,  Corps  of  Engineers,  in  September,  1878,  resulting 
in  a  plan  of  improvement  submitted  to  the  Chief  of  Engineers,  through 
a  report  of  January  27, 1879. 

The  river  and  harbor  act  of  March  3, 1879,  contained  an  appfopriatkm 
of  $12,000,  "for  improving  Manasquan  Eiver,  New  Jersey."  For  the 
application  of  this  amount.  Colonel  Macomb  submitted  a  project,  dated 
May  10, 1879;  this  plan  was  approved,  and  for  the  carrying  out  of  whidi, 
a  contract  was  entered  into  with  C.  F.  Drake,  April  18, 1879. 

The  contractor  having  failed  to  commence  operations  under  his  oon- 
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tract,  it  was  annulled,  and  suit  is  now  pending  against  him  and  the  sure- 
ties on  his  bond.  Further  prosecution  of  the  work  was  deferred  until 
the  project  for  improvement  could  be  submitted  to  the  Board  of  Engi- 
neers for  Fortifications  and  for  River  and  Harbor  Improvements.  The 
majority  and  minority  reports  of  the  Board  were  submitted  to  the  Chief 
of  Engineers  on  April  13,  page  548-556,  Annual  Report  of  Chief  of  Engi- 
neers, 1880;  the  report  of  the  majority  of  the  Board  being  concurred  in 
by  the  Chief  of  Engineers.  Copies  of  these  reports  were  transmitted  by 
the  latter,  through  letter  of  June  9, 1880,  for  my  information  and  guid- 
ance, with  the  request  that  the  subject  receive  my  early  attention,  tx)  enable 
me  to  report  my  views  and  recommendations  in  regard  to  the  applicatioii 
of  such  funds  to  the  work  as  might  become  available  by  the  river  and 
harbor  bill,  then  pending  in  Congress,  in  addition  to  the  balance  of  the 
former  appropriation  for  the  same  object. 

By  the  river  and  harbor  act  of  June  14, 1880,  an  additional  appropria- 
tion of  $20,000,  for  continuing  the  improvement  of  the  Manasquan  River 
was  made.  A  report  was  submitted  to  the  Chief  of  Engineers,  Septem- 
ber 17,  giving  my  views  and  recommendations  in  reffard  to  the  applica- 
tion of  the  funds  available  for  the  work  of  improvement.  Instructions 
were  received  from  the  Chief  of  Engineers,  November  17,  directing  that 
steps  be  taken  for  carrying  on  the  improvement  in  acconiance  with  the 
second  of  the  two  projects  submitted  by  me,  viz:  the  "opening  a  direct 
channel- way  across  the  beach,  and  protecting  the  same  from  the  flow  of 
the  tidal  currents  between  the  river  and  the  ocean,  so  as  to  obtain  and 
maintain  a  suitable  depth  for  the  passage  of  similar  vessels  to  those  now 
employed  in  the  basins  of  the  river,  above  its  mouth,  and  for  coasters  of 
light  draught."  Also,  that  in  preparing  the  details  of  the  project  and 
specifications,  the  views  of  the  Chief  of  Engineers,  as  expressed  during 
an  interview  had  with  him  in  regard  to  the  subject,  be  as  far  as  practi- 
cable carried  out. 

In  accordance  herewith,  specifications  were  prepared,  and  a  contract 
was  entered  into  with  Messrs.  Henry  Du  Bois  &  Sons,  for  the  construc- 
tion of  the  timber  jetties  at  the  mouth  of  the  river;  the  north  jetty  to  be 
first  constructed,  the  construction  of  the  south  jetty  being  optional  with 
the  officer  in  charge.  Owing  to  lateness  of  the  season,  and  the  excep- 
tionally severe  winter,  operations  under  this  contract  were  not  com- 
menced until  June  17, 1881. 

Manasquan  River  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the 
nearest  |M)rt  of  entry.  Nearest  light-house  is  Bamegat  light,  and  nearest  fort,  fort 
at  Sandy  Hook. 

Amount  of  revenue  collected  at  Perth  Amboy  during  the  fiscal  year  ending  June  30, 
1881,  $37,456.74. 

COMMERCIAL  STATISTICS. 

Manasquan  is  at  present  measurably  without  commerce.  Prior  to 
1870  firom  12  to  15  vessels,  principally  schooners  drawing  from  4  to  6 
feet,  were  owned  in  Manasquan,  and  plied  regularly  between  this  port 
and  New  York  and  Philadelphia.  They  entered  the  inlet  on  a  rising 
tide,  and  are  said  to  have  experienced  no  diflBculty,  even  when  blowing 
a  gale.  The  cargoes  taken  out  consisted  generally  of  wood  and  produce, 
and  thosrf  brought  in  of  coal  and  merchandise.  At  present,  whenever 
the  inlet  is  in  such  condition  as  to  admit  of  navigating  it,  vessels  enter 
with  freights,  but  the  uncertainty^  must,  so  long  as  it  exists,  operate  as 
an  effectual  bar  to  the  growth  of  any  permanent  trade.  This,  it  is 
believed,  would  rapidly  follow  in  the  accomplishment  of  any  success- 
ful improvement. 
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-       AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1879 $12,000  GO 

By  act  of  Congress  approved  June  14,  1880 20,000  00 

Total  amoant  appropriated 1 32,000  00 

Total  amount  expended 3,418  09 

Money  statement. 

July  1, 1880,  amount  available $30,658  45 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 ,....      2,076  54 

July  1, 1881, amount  available 28,581  91 

Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .    21, 000  00 


Abstract  of  proposals  for  the  construction  of  a  timber  jetty  at  Manasquan  Inlets  New  Jersey y 
opened  December  27,  1880,  by  Lieut.  Col,  N.  Michlerf  Corps  of  Engineers, 


it 

bfi 

1 

TSftane  of  Udde^B. 

1 

ti- 

1 

1 

il 

f 

I* 

•3 

i 

t 

ll 

1 

^ 

ia 

i 

1 

1 

1 

1 

1^ 

1 

1 

1 

1 

1 

1 
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W.  H.  Wood 

200 

39  00 

7,800 

400 

8  50 

3,400 

1,100 

5  15 

5,665 

16.86^ 

Contract  awarded  to  the  lowest  bidder,  Messrs.  Henry  Du  Bois  &  Sons,  with  the 
approvi^  of  the  Chief  of  Engineers. 


projbot  of  lieut.  col.  n.  michler,  corps  of  enghnebrs. 

Unitbp  States  Engineer  Office, 

New  YorJcj  September  17, 1880. 
General:  I  have  the  honor  to  acknowledge  the  receipt  of  copy  of 
the  report  of  the  Board  of  Engineers  for  Fortifications  and  for  Eiver 
and  Harbor  Improvements,  dated  April  6, 1880,  upon  the  project  sub- 
mitted by  Col.  J.  N".  Macomb^  Corps  of  Engineers,  for  the  improvement 
of  Manasquan  River,  New  Jersey,  and  copy  of  the  minority  report  on 
same  subject,  dated  April  13,  1880,  the  report  of  the  majority  of  the 
Board  being  concurred  in  by  the  Chief  of  Engineers.  These  papers 
were  transmitted  by  the  latter  through  letter  of  June  9, 1880,  for  my 
information  and  guidance  with  the  request  that  the  subject  deceive  my 
early  attention  to  enable  me  to  report  my  views  and  recommendations 
in  regard  to  the  application  of  such  funds  to  the  work  as  might  become 
available  by  the  river  and  harbor  bill  then  pending  in  Congress  in  addi- 
tion to  the  balance  of  a  former  appropriation  for  the  sspie  object.  My 
attention  was  also  called  to  the  previous  history  of  the  work  as  found 
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printed  in  pages  463, 404,  Beport  of  the  Chief  of  Engineers  for  1879.  and 
also  a  statement  as  to  what  steps  had  already  been  taken  towaras  its 
execution. 

For  the  application  of  the  first  appropriation  of  March  3, 1879,  Colonel 
Macomb  sumbitted  a  project  dated  May  10, 1879,  which  was  approved^ 
and  a  contract  was  entered  into  for  carrying  out  the  same.  The  con- 
tractor failing  to  conform  to  the  same,  the  Ihrther  prosecution  of  the 
work  was  deferred  until  the  project  for  improvement  could  be  sub- 
mitted to  the  Board  of  Engineers.  In  connection  with  the  report  spe- 
cially referred  to  me  and  with  that  of  Capt.  William  Ludlow,  of  January 
24, 1879,  addressed  to  Colonel  Macomb,  there  is  the  m^ip  of  the  Manas- 
qnan  Inlet,  a  tracing  of  which  is  herewith  inclosed,  prepared  from  the 
recent  survey  of  August,  1879.  With  all  this  information  before  me, 
and  to  enable  me  to  become  better  acquainted  with  the  locality^  a  per- 
sonal examination  or  reconnaissance  was  made  in  company  with  my 
principal  assistant  engineer.  From  the  several  reports  almidy  rendered 
and  the  inclosed  tracing  a  very  accurate  description,  can  be  obtained  of 
the  Manasquan  Inlet,  and  it  would  therefore  be  superfiuous'to  enter  upon 
a  repetition  of  the  same. 

The  present  inquiry  will  be  confined  to  an  expression  of  my  ^<  views 
and  recommendations  in  regard  to  the  application  of  the  funds  availa- 
ble'^ for  this  work  of  improvement.  In  the  project  for  the  prosecution 
of  the  latter  two  objects  are  sought  to  be  obtained ;  one  having  in  view 
the  establishment  of  a  harbor  of  refuge  on  the  long  reach  of  unbroken 
shore  of  New  Jersey,  between  Sandy  Hook  and  Bamegat  Inlet,  for  the 
benefit  of  coasters  of  light  draught;  and  the  other  in  opening  a  direct 
channel- way  across  the  beach,  and  protecting  the  same  for  the  plow  of 
the  tidal  currents  between  the  river  and  the  ocean^'so  as  to  obtain  and 
maintain  a  suitable  depth  for  the  passage  of  similar  vessels  to  those 
now  employed  on  the  basins  of  the  river  above  its  mouth,  and  for  coasters 
of  light  draught.  After  the  most  careful  consideration  of  the  subject 
the  conclusion  has  been  reached  that  a  harbor  of  refage  cannot  be  con- 
structed at  this  locality  without  great  expense,  not  at  all  proportionate 
to  its  utility  or  importance.  As  the  Board  observes,  it  would  not  prove 
of  much  public  benefit. 

A  harbor  of  refuge  is  probably  needed  along  this  coast,  but  it  should 
be  sufficiently  deep  and  spacious  to  admit  the  larger  class  of  coasting 
vessels.  Such  harbor  could  be  constructed  only  upon  'Hhe  plan  modi- 
fled  considerably  from  the  one  presented,  and  at  much  greater  cost.'^ 
Any  project  for  its  construction  will  have  to  include  the  extension  of 
the  piers  out  beyond  the  line  of  heavy  surf,  and  the  entrance  to  the 
channel  between  them  covered  by  a  breakwater  of  sufOLcient  length  to 
diminish  the  force  of  the  heaviest  of  the  ocean  waves.  The  iron  pier  at 
Long  Branch  extends  out  about  800  feet  to  beyond  the  line  of  surf,  and 
still  steamers  do  not  land  at  its  end  on  account  of  the  heavy  swell,  but 
tie  up  along  the  side  to  the  windward:  they  never  attempt  to  reach  the 
pier  unless  able  to  cross  the  bar  safely  at  Sandy  Hook.  Some  of  the 
wooden  piles,  which  act  as  fenders  to  the  iron  ones,  show  some  very 
rough  usage  from  the  effects  of  storms.  It  is  very  doub^ftd  whether 
even  small  vessels  of  4' or  5  feet  draught  would  venture  during  rough 
weather  to  enter  between  the  piers  as  projected  in  the  proposed  plan  of 
improvement;  the  heavy  seas  would  have  a  tendency  to  make  them 
touch  bottom  in  a  channel- way  of  6  or  7  feet  in  depth.  As  both  Sandy 
Hook  aud  Bamegat  are  each  within  25  miles  of  the  locality,  it  is  more 
than  likely  that  an  experienced  sailor  would  make  for  either  of  these 


714         REPORT    OF   THE    CHIEF    OF   EN^GINEERS,  U.  S.  ARMY. 

harbors  in  preference  to  attempting  a  passage  thix)ugh  such  a  long  nar- 
row outer  entrance  into  the  inner  harbor. 

For  these  and  other  reasons,  to  say  nothing  of  the  the  insufficiency  <rf 
the  appropriation,  the  idea  of  constructing  a  harbor  of  refuge  at  thia 
inlet  cannot  reasonably  be  entertained. 

As  to  the  second  proposition,  the  opening  of  a  direct  channel-way, 
across  the  beach  for  the  flow  of  the  tidal  currents  between  the  ocean  and 
the  lower  basin  of  the  river  for  the  accommodation  of  such  small  crait 
as  can  be  employed  in  faciliattng  the  trade  of  the  valley  of  the  Manas- 
quan,  the  following  observations  are  submitted.  As  stated  in  the  reitort 
of  the  Board  of  Engineers,  the  object  of  the  proposed  work  is  simply  to 
restrain  the  wanderings  of  the  inlet  and  to  direct  the  flow  of  the  tidal 
-currents  through  the  outlet  in  a  constant  channel  across  the  beaeh. 

To  effect  this  object  my  views  are  in  accordance  with  those  of  the 
Board,  that  there  can  be  no  durable  or  permanent  improvement  unl«» 
the  piers  be -extended  out  sufficiently  far  by  artiflcial  works  so  that  the 
mouth  or  entrance  to  the  inlet  be  established  at  such  a  depth  as  to  pn*- 
vent  by  the  resultant  forces  of  the  waves  and  currents  the  formation  <rf 
a  similar  bar  as  that  which  now  exists.  To  accomplish  this  the  piers 
must  necessarily  be  prolonged  to  a  much  greater  length  than  tbow 
adopted  in  the  project  submitted  for  this  improvement  As  the  fandi 
at  present  available  are  not  sufficient  to  construct  this  desired  extension, 
and  to  furnish  the  necessary  strength  and  stability  to  the  work,  the 
question  arises  as  to  the  most  advantageous  application  to  be  made  of 
the  same  so  as  to  secure  the  greater  amount  of  benefit  to  the  commer- 
cial interests  of  the  locality  immediately  interested. 

It  may  be  necessary  to  state  that  since  this  subject  was  first  discassed 
the  facilities  of  communication  and  transportation  to  and  fix>m  the  val- 
ley have  been  very  much  increased  within  the  last  few  months;  in  fiMt 
all  difficulties  removed  by  the  extension  of  the  Long  Branch  Divisioii 
of  the  Jersey  Central  Railroad,  to  and  across  the  Manasquan  River,  as 
far  as  Point  Pleasant.  The  road  crosses  the  river  over  a  pile  bridge, 
about  1  mile  above  its  mouth.  The  construction  of  this  road  obviates  to 
•a  great  degree  the  necessity  for  the  proposed  improvement,  as  now  the 
lack  of  communication  is  supplied. 

Should  it  be  decided,  however,  to  attempt  some  plan  of  improvement 
and  to  prosecute  it  towards  completion,  the  general  lines  of  dike  as  pnv 
posed  by  Colonel  Macomb,  and  as  described  in  his  report  and  in  that  fi 
the  Board  of  Engineers,  might  be  successfully  adopted;  many  of  the 
actual  details  of  construction  may  require  alteration,  and  the  plan  modi- 
fied as  the  work  progresses.  There  will  be  no  great  difficulty  in  con- 
structing the  two  lines  of  dikes  across  the  interior  basin,  or  of  the  ^eve^ 
ments  across  the  beach.  As  recommended,  the  north  dike  should  be 
first  built,  the  work  across  the  beach  being  carried  on  simultaneously. 
As  there  is  no  material  at  hand  for  the  construction  of  mattresses  the  pile 
structure  will  have  to  be  adopted;  in  other  respects  the  suggestions  of 
the  Board  of  Engineers  should  receive  every  consideration.  The  exterior 
lines  of  piers  beyond  the  beach  will  be  of  an  experimental  nature;  the 
effects  of  storms  upon  them  will  prove  their  stability,  and  the  movable, 
drifting  nature  of  the  sands  will  in  one  way  or  another  decide  the  prob- 
lem as  to  the  formation  of  a  new  bar  across  the  artificial  entrance  to  the 
inlet. 

Owing  to  the  absence  and  untried  character  of  any  similar  work  along 
the  Atlantic  coast,  none  so  exposed  to  the  fierce  elements  of  that  ocean, 
a  safe  estimate  cannot  be  made  as  to  the  probable  final  cost.  One  sin- 
gle  storm  may  demolish  the  whole  structure,  as  it  is  now  a  well-estab- 
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lished  fact  tliat  a  single  gale  changes  the  entire  nature  and  position  of 
the  inlet  under  discussion ;  in  fact  it  is  claimed  that  owing  to  the  insta- 
bility of  the  sandy  shores,  every  change  of  tide  affects  the  entrance  to  a 
more  or  less  degree.  The  question  will  arise  as  to  whether  the  enor- 
mous expense  of  constructing  and  maintaining  such  a  work  will  prove 
commensurate  to  any  beneficial  result  that  may  be  gained.  There  are 
some  speculative  minds  who  see  in  this  improvement  the  saving  of  mil- 
lions of  property  from  destruction  by  storms,  but  the  experience  of  the 
past  will  scarcely  justify  such  an  assertion. 

Should  the  Chief  of  Erigineers  approve  and  authorize  the  construc- 
tion of  this  work  of  improvement  according  to  the  project  of  Colonel 
Macomb,  and  as  modified  by  the  recommendation  of  the  Board  of  En- 
gineers, authority  is  respectfully  requested  to  have  the  work  done  by 
contract,  and  that  proposals  for  its  execution  be  invited  by  the  usual 
mode  of  advertising. 

Very  respectfully,  your  obedient  servant, 

K   MiCHLER, 

Lieutenant  Colonel  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


E  9. 

improvement  of  raritan  bay,  new  jersey.  * 

The  survey  for  this  improvement  was  directed  by  the  river  and  har- 
bor act  of  June  14, 1880,  and  on  December  29, 1880,-the  results  of  this 
survey,  together  with  a  project  and  estimate,  were  submitted  to  the  Chief 
of  Engineers. 

By  the  river  and  harbor  act  of  March  3, 1881,  an  appropriation  of 
$50,000  was  made,  and  this  amount  will  be  applied  to  dredging  a  chan- 
nel across  the  shoal  off  Seguine  Point.  It  is  estimated  that  tilie  available 
funds  will  be  sufficient  to  excavate  a  channel  about  120  feet  wide  and  21 
feet  deep  at  mean  low- water  through  the  shoal,  leaving  it  to  future  ap- 
propriations to  widen  this  channel  to  the  full  width  of  300  feet  as  con- 
templated. 

The  amount  asked  for  the  year  ending  June  30, 1883,  will  be  applied 
to  continue  the  existing  project. 

This  work  is  in  the  coUection  district  of  Perth  Amboy ;  nearest  port  of  entry,  Perth 
Amboy ;  nearest  light-house,  Prince's  Bay,  and  nearest  fort,  fort  at  Sandy  Hook. 

Amount  of  reyeuue  coUected  in  the  district  during  the  fiscal  year  ending  June  30, 
1881,  $37,456.74. 

AMOUNT  Al»PROPRIATED. 

By  act  of  Congress  approved  March  3,  1881 $50,000  00 

Total  amount  expended 315  68 

Money  statement.  • 

Amount  appropriated  by  act  approved  March  3,  1881 $50,000  00 

July  1, 18»1,  amount  exx)ended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  i;  1880 315  68 

July  1, 1881, amount  avaUabie 49,684  32 

Amoont  (estimated)  required  for  completion  of  existing  project 76, 500  00 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  endmg  June  30, 1883.    76, 500  00 
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Ah8iraet  of  proposals  for  dredging  in  Baritan  Bay,  New  Jersey,  off  Seguine  Pd 
June  17,  1881,  by  Lieut.  Col  N.  MichleTf  Corps  of  Engineers, 


Names  of  bidders. 


li  ii 


8»      - 


John  McDermott ,    460,  OM    H  « 

Atlantic  Dredging  Company,  by  R.  Gr.  Parkard,  president 460,00*       a 

Joseph  Cnmings,  president  Horris  &  Cnmings  Dredging  Company 460,  ON       » 


Contract  awarded  Atlantic  Dredging  Company,  the  lowest  bidder,  with  the  ai^kroral 
of  the  Chief  of  Engineers. 


Yessels  entered  and  cleared  at  the  port  of  Perth  Amboy,  N.  J.,  from  June  30,  1877,  teJtm 

30,  1881. 

VESSELS  ENTERED. 


Coastwise. 

Foreign  Teasels.                 ToCaL 

Tear. 

Nam. 
ber. 

Tons. 

Nnm- 
ber. 

Tons. 

Nam-         rp«„.           Norn-   i    t— 
ber.          ^<»"*           ber.    1    ^^ 

1877 

1878 „.. 

1879 :... 

1880 

1881 

69 
137 
199 
134 

f           ^ 

13,955 
81,296 
43,765 
26,693 
15,211 

2 
8 
4 
17 
4 

243 

716 

1,567 

4,677 

2,199 

2  1  500  1  73  1  liK 
9  1  1,557  !  172  '  »^» 
9  4,474  1  212  «.W 
15  5,725  1  106  r.» 
14  1         17,125             90         KSK 

1                                      1 

• 

v:essels  cleared. 

1877 

1878 

31 
57 
90 
'      53 
58 

6.704 
9,170 
18,647 
16,564 
28,136 

6  1,511 
82  11. 262 
40            15,286 

9  2,880 
19  7, 746 
1 

14 
87 
25 
22 
27 

2,911 
5,944 
3,718 
3,938 
7,927 

51  1 
176  1 
155  1 

ll^MI 

1879 

37.  S« 

1880 

2XC 

1881 

a,fli 

Value  of  exports  and  imports,  and  duties  collected  and  accrued  at  port  of  Perth  Awibof,  X  / 


Year. 

Exports. 

Imports  for 
consumption. 

Imports  for      ^  ^ 
warehouse.  |      ^*''*** 

Duties  col- 
lected. 

Duties  ac-      t,.^ 

1877 

$64,318  16 
134,081  00 
134, 657  00 
31,158  00 
84,126  00 

$2,533  00 
4,503  00 
17,980  00 
61,076  77 
111,298  00 

$3,533  00 
4,508  00 
17,980  00 
61,076  71 
192,408  00 

$46  20 

247  60 

2,851  40 

15,466  25 

37,456  74 

1 
$41)1 

1878 

* 

1       M7tt 

1879 

S,851tf 

1880 

15.4619 

1881 

si,  ioo  00 

$U,732  25     82,IB* 

1 

Statement  of  number  and  tonnage  of  vessels  belotiging  to  and  documented  at  port  of  Psr^ 

Amboy,  K,  J, 


• 

Barges.               Canal  boats.                TotaL 

Years. 

^'  i  Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

^--,  Tonnage.  ^  Num.  To„^ 

1877 

1878 

1879 

1880 

1881 

302  1  17,060.45 
302  :  13.998.38 
311.  ;  16. 001. 66 
318  ,  16.  848.  87 
326  I  18, 684. 31 
1 

42 
51 
57 
62 
69 

8,339.32 
8.744.59 
9,356.20 
10, 211. 87 
ll,20a06 

48 
51 
55 
61 
73 

7,490.64 
7, 83a  52 
8, 278. 76 
10, 660. 87 
14,947.28 

80  !    8.552.56  '      472     41,441lf 
85      8,912.13  1      480     30.4«i; 
137  ;  14,848.05  !      560     48,48i<r 
137     14.784.30        578     58.5«6« 
188  '  14,040.08  :      006     5%7Tfc» 
1                     t 
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stjbvey  fsom  perth  and  south  amboy  to  main  ship  channel 
off  great  kills,  raritan  bay. 

United  States  Enginebr  Office, 

New  York,  December  29, 1880. 

General:  Section  2  of  the  river  and  harbor  act,  approved  June  14, 
1880,  provides  **  that  the  Secretary  of  War  be  directed,  at  his  discretion, 
to  cause  examinations  or  surveys,  or  both,  and  estimates  of  cost  of  im- 
provement proper  to  be  made''  at  certain  points. 

Of  those  named  in  the  act  the  following,  among  others,  was  assigned 
by  your  direction  to  my  charge :  "  Perth  and  South  Amboy  to  main  ship 
channel  oflf  Great  Kills,  Baritan  Bay.'' 

In  this  case  it  was  decided  to  make  a  detailed  survey,  in  order  to  deter- 
mine upon  the  nature  of  the  proposed  improvement  to  the  channel,  so 
as  to  render  it  navigable  for  the  largest  class  of  sea-going  vessels.  The 
accompanying  report  of  the^survey  in  detail,  prepared  by  my  principal 
assistant  engineer,  is  respectfully  submitted ;  it  is  accompanied  by  a 
map  of  the  same,  together  with  a  project  for  and  an  estimate  of  the  cost 
of  the  necessary  improvement. 

The  appended  letters  from  and  summary  statements  fhmished  by  the 
collector  of  the  port  of  Perth  Amboy  embrace  such  information  concern- 
ing the  commercial  importance,  present  and  prospective,  of  the  improve- 
ment contemplated  thereby,  and  such  general  commercial  statistics  as 
could  be  procured  at  the  time. 

The  project  for  deepening  the  channel  appears,  after  a  careful  personal 
inspection  of  the  locality,  to  be  the  only  one  applicable,  and  one  which 
can  be  practically  and  successfully  executed. 

The  greatly  increased  demands  of  commerce  will  justify,  as  is  believed 
by  those  who  have  studied  the  great  commercial  interests  of  the  country, 
the  expenditure  of  the  amount  required  for  its  execution.  The  grana 
chain  of  railroads  already  in  operation  or  in  course  of  construction  or 
further  extension  will  render  the  approach  to  the  safe  and  beautifid 
harbor  of  Petth  Amboy  by  the  largest  of  sea-going  vessels  an  absolute 
necessity.  The  estimated  cost  of  making  the  partial  improvement  as 
proposed  at  this  time  is  $126,500.  The  price  per  cubic  yard  for  dredg- 
ing is  deemed  reasonable,  and  is  based  upon  that  paid  at  other  localities, 
and  in  consideration  of  the  probable  decrease  in  tiie  number  of  working 
days,  owing  to  the  exposure  to  severe  weather  in  an  open  and  exposed 
Aeet  of  water  as  extensive  as  the  Baritan  Bay.  The  latter  is  certainly 
one  of  the  most  beautiful  inland  bays  on  the  coast,  and  offers  at  all  times 
a  safe  anchorage  and  harbor  of  refuge  for  outward  or  inward  bound  sea- 
faring vessels  or  sea-coasters  during  the  prevalence  of  severe  storms. 
The  table  on  the  map  affords  information  in  regard  to  the  currents  and 

tides. 

•  »#  •  •  •  #  • 

Very  respectfully,  your  obedient  servant, - 

N.  MiOHLER, 

Lieutenant' Colonel  of  Engineers. 
The  Chief  of  Engineees,  U.  S.  A. 
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report  of  mr.  a.  doerflinger,  assistant  engineer. 

United  States  Engineer  Office, 

New  York,  Dtctmber27,  1880. 
Sir  ^  I  have  respectftilly  to  submit  tbe  following  report  on  the  survey  from  Perth  and 
South  Amboy  to  main  ship-channel  off  Great  Kills,  Raritan  Bay.    The  field  work  wm 
executed  between  August  27  and  October  16 ;  it  enteaced  the  development  of  about 
24  square  miles  of  hydrography,  and  the  survey  of  about  Sftaules  of  shore  line. 

The  plane  of  mean  high  and  low  water  at  South  Amboy  beine  already  eatabliahed 
by  observations  previously  made  under  the  direction  of  Col.  John  Newton,  C«^  of 
Engineers,  no  continuous  tidal  observations  were  necessary;  gauges  were,  howers^ 
set  up  at  Perth  Amboy,  Se^uine  Point,  entrance  to  Cheesequake  Creek,  and  Reyport, 
and  observed  simultaneously  with  the  established  gauge  at  South  Amboy  at  dinere&t 
periods  of  one  lunation. 

lYom  these  observations  it  appears  that  the  tidal  rise  and  fall,  as  also  the  tidal  inter- 
vals at  the  different  points  mentioned,  are  practically  the  same,  except  during  the  preva- 
lence of  high  winds  from  certain  quarters,  when  small  differences  in  the  tidal  ran^ 
and  tidal  intervals  occur.  In  order  to  determine  the  velocity  and  direction  of  the  tidal 
drift,  current  observations  were  made  in  the  vicinity  of  Great  Beds  Ueht  and  of 
Seguine  Point,  during  the  maximum  velocity  of  ebb  and  flood  currents.  For  this  par- 
pose  free  spar-floats,  extending  from  the  surface  to  below  mid-depth,  were  naed,  the 
position  of  the  4oat  being  determined  at  intervals  of  one  minute  by  means  of  traiuit 
observations  from  two  stations  on  shore.  From  these  observations  it  appears  that  it 
both  localities  the  ebb  and  flood  currents  run  in  nearly  opposite  directions,  the  ebb 
attaining  its  minimum  about  2^  20™  after  the  preceding  hieh-water,  and  the  flood 
its  maximum  about  2^25°*  after  the  preceding  low- water;  the  change  frt>m  ebb  U 
flood  and  from  flood  to  ebb  current  happening  at  about  the  time  of  low  and  high  water 
stand  respectively. 

An  inspection  of  the  map  shows  that  the  deep  water  of  the  main  ship-channel  ex- 
tends to  within  about  2  miles  of  Seguine  Point,  whence  the  depth  gradually  deciesMi 
from  24  feet  to  14^  feet.  From  Seguine  Point  to  the  docks  of  Perth  Amboy  there  is 
again  a  good  channel,  with  a  least  depth  of  21  feet  at  mean  low-water.  As  shown  br 
the  borings  made  to  a  depth  of  28  feet  below  low- water,  the  shoal  separating  these  two 
channels  consists  entirely  of  soft  mud,  and  its  existence  seems  to  be  due  mainly  to  tbe 
action  of  the  tidal  currents.  The  current  observations  show  that  as  the  ebb  cuirent 
leaves  Seguine  Point  a  gradual  diminution  of  velocity  takes  place.  The  carryis^ 
capacity  and  force  of  the  current  being  thus  reduced,  the  material  held  in  8nspez»o& 
is  deposited,''the  shoal  being  the  result  of  this  action.  Any  plan  of  improvement  look- 
ing to  a  permanent  deepening  of  the  channel  across  this  shoal  will  therefore  necesMiily 
involve  the 'construction  of  works  having  for  their  aim  a  modification  of  the  tidii 
currents. 

Dredging  a  channel  across  the  shoal  alone  will  in  all  probability  not  effect  a  perma- 
nent improvement,  and  the  same  operation  may  have  to  be  renewed  from  time  to  tine 
in  order  to  maintam  a  sufficient  depth.  As  almost  the  entire  bay  is,  however,  taken 
up  with  oyster-beds,  the  inhabitants  of  the  adiacent  shores  bein^  largely  engaged  in 
oyster-culture,  the  execution  of  any  work,  such  as  the  construction  of  a  jetty  acroai 
the  shoal,  will  likely  meet  with  opposition  from  this  interest.  Owing  to  theforcibk 
action  of  the  waves,  to  which  the  work  would  necessarily  be  exposed,  and  the  diffi- 
culty of  obtaining  a  solid  foundation,  the  construction  would  also  be  of  a  very  ex- 
pensive character.  The  system  of  construction  best  suited  to  the  local  conditions 
seems  to  be  a  Jetty  of  rubble-stone  of  suitable  size,  thrown  in  d  pierre  perdue,  and 
built  up  above  high-water.  As  the  settlement  of  stone  in  the  soft  mud  bottom  will 
likely  be  very  great,  and  cannot  be  definitely  determined  beforehand,  an  approximate 
estimate  only  of  cost  can  be  given,  which  would  be  probably  not  less  than  f60  pet 
linear  foot^^  To  be  effective  the  jetty  would  have  to  be  carried  out  from  Seguine  ^ovat 
at  least  as  far  as  the  16-foot  curve  of  the  main  ship-channel,  a  distance  of  7,500  feet; 
the  probable  cost  would  therefore  be  about  $450,000.  la  addition  to  the  great  co«l 
of  such  a  work,  another  objection  to  its  execution  presents  itself;  this  arises  from  the 
fact  that  while  facilitating  the  passage  of  deep-draught  vessels  from  the  main  ship- 
channel  to  Perth  Amboy,  the  structure  would  form  a  serious  obstruction  to  the  numer- 
ous light-draught  vessels  plying  between  New  York  Harbor  and  Perth  Amboy,  and 
other  points  on  the  Raritan  River,  since  they  would  then  have  to  round  its  outer  ex- 
tremity, and  be  compelled  to  keep  farther  off  from  the  Staten  Island  shore,  under  th« 
lee  of  which  thejr  now  pass  during  the  prevalence  of  hi^h  north  and  westerly  winds. 
From  the  foregoing  considerations  it  seems  that  all  the  interests  concerned  would  be 
best  conserved  by  forming  a  channel  across  the  shoal  entirely  by  means  of  drtedgio^. 
As  this  woald  form  part  of  the  project,  even  should  the  jetty  be  constructed,  it  appeao 
advisable  to  resort  to  this  remedy  first ;  should  it  be  subsequently  found  neceaaary  to 
construct  the  jetty  in  order  to  maintain  the  depth  in  the  dredged  channel,  and  should 
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tlie  commercial  interests  of  Perth  Amboy  justify  the  increased  expenditure,  this  can 
l>e  done  without  any  f^reat  additional  cost  for  dredging. 

The  following  is  the  estimate  of  cost  of  opening  by  means  of  dredging  a  channel  300 
feet  in  width  and  21  feet  in  depth  at  mean  low- water,  to  connect  the  deep  water  of 
the  main  ship*  channel  with  the  deep  water  to  the  west  of  Seguine  Point : 

I>redging  460,000  cubic  yards  of  mud,  at  25  cent«  per  cubic  yard $115, 000 

engineering  and  cont^igencies,  at  10  per  cent 11,500 

Total 126,500 

The  execution  of  the  detailed  instrumental  survey  was  intrusted  to  Assistant  En- 
g^eers  M.  A.  Lacy  and  Frank  D.  Y.  Carpenter. 
Very  respectfully,  your  obedient  servant, 

A.   DOERFUNGKR, 

Principal  Assistant  Engineer, 
Lieut.  Col.  N.  Michler, 

Corps  of  Engineers f  Bvt  Brig,  Gen,,  U,  8.  A, 


Summary  statement  showing  the  number  and  tonnage  of  vessels  entering  into  and  clearing 
from  Sieport  of  Perth  Amboy  with  cargoes;  the  numoer  otcned  and  documented  in  the  die- 
trictf  with  tonnage ;  and  the  number  of  men  employed  in  navigation  of  same,  for  fiscal  year 
ending  June  30,  1879. 


Vesselft. 


a 

s 


Sntered  coaatwise.. 

Cleared  ooMtwise 

Entered  from  foreign  ports  (American) 
£nt«red  ftt>m  foreifni  ports  (foreign)... 
Cleared  to  foreign  ports  (American).... 

Cleared  to  foreign  ports  (foreign) 

I)ooamentedinai8triot 

Totals 


199 
90 
4 
9 
40 
25 
560 


48  765 

18,547 
1,567 
4,474 

15,286 
8,713 

48,485 


927  I    135, 837 


a-? 
.a 


1,028 

347 

29 

98 

270 

153 

2,284 


4,209 


CuBTOM-HouAB,  Perth  Amboy,  X.  J., 

CoUtctor'i  Ojfiee,  February  21,  1880. 


Value  of  merchandise  exported  to  foreign  countries  from  the  district  of  Perth  Am- 
boy, New  Jersey,  viz : 

1J?78 $134,081  00 

1879 134,657  00 

And 6  months  of  1879 16,889  00 

Value  in  gold  of  merchandise  imported  into  the  district  of  Perth  Amboy,  New 
Jersey,  viz : 

1875 $12,589  69 

1876 9,816  11 

1877 3,533  00 

1878 : 4,503  00 

1879 17,980  00 

And  for  6  months  ending  December  31,  1879 42,985  85 

Respectfully  submitted. 

Charles  H.  Houghton, 

Collector, 
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E  zo. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

The  survey  of  this  creek  was  directed  by  the  river  and  harbor  act  of 
June  14, 1880,  and  on  January  3, 1881,  a  project  and  estimate  for  tiie 
improvement  of  the  creek  firomBaritan  Bay,  at  Keyport,  to  the  head  of 
navigation,  at  the  crossing  of  the  New  York  and  Long  Branch  Baihroad 
bridge,  was  submitted  to  the  Chief  of  Engineers  by  me.  By  the  river 
and  harbor  act  of  March  3, 1881,  an  appropriation  of  $16,000  was  made, 
and  this  amount  will  be  applied  to  (fredgiug  the  channel  through  the 
flat  at  the  mouth  of  the  creek,  100  feet  wide  and  4  feet  deep  at  meftn 
low-water,  and  to  dredging  the  channel  above  Winkson  Greek,  as  far  as 
the  funds  available  will  permit. 

The  amount  asked  for  the  year  ending  June  30, 1883,  will  be  applied 
to  continue  the  dredging  as  contemplated  by  the  existing  project. 

The  work  is  in  the  coUection  district  of  Perth  Amboy.  Nearest  port  of  entry,  Perth 
Amboy ;  nearest  light-honse.  Princess  Bay.     Fort  at  Sandy  Hook  is  the  nearest  fart 

Amount  of  revenue  coUected  at  Perth  Amboy  daring  the  fiscal  year  ending  JiAie  30, 
1881, 137,456.74. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $15, 000  00 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 367  « 

July  1,  1881,  amount  available 1 14,732  7S 

Amount  (estimated)  reauired  for  completion  of  existing  project 18, 190  00 

Amount  that  can  be  pirontably  expended  in  fiscal  year  ending  June  30, 1683 .    18,  ISO  00 


AbBtract  of  propoeaU  fw  dredging  in  Mattawan  CreeMf  New  Jersey ^  opened  June  17, 1861, 
by  Lieut  Col,  N,  MioMer,  Corps  of  Engineers, 


1 

Names  of  bidders. 

§3 

It 

Date  of  commencement 

DatoofoompletiflB. 

1 

"^illiftin  FlMiTiOTy 

48,000 
48,000 
48,000 

48.000 
48,000 

$0  77 
1  20 
085 

0  91 
048 

Kot  ffiven 

Kot^dven. 

? 

Joiui  McDennot£ 

'."V.  .'do.V.'.V. . '.'.'.'.'..'.'.. 

3 

Thomas  H.  Benton ,.... 

Elijah  Brainard,  jr 

Befoie  end  of  t»aA 

4 

October  1,1881 

Septembers,  1881.... 

year. 
Jane  80, 1881 

5 

.Tnftii  VftTi  P«,tti^n   -    

May  30,1881 

Contract  awarded  John  Van  Patten,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 


survey  of  mattawan  creek,  from  raritan  bay  channel  to 
central  railroad  bridae,  head  of  navigation. 

United  States  Engineer  Office, 

New  TorJcy  January  3,  188L 
General:  Section  2  of  the  river  and  harbor  act,  approved  June  14, 
1880,  directs  the  Secretary  of  War  to  cause  an  examination  or  survey, 
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or  both,  to  be  made  of  "Mattawan  Creek,  from  Raritan  Bay  channel  to 
Central  Railroad  bridge,  head  of  navigation." 

This  stream  is  designated  on  Coast  Chart  No.  2,  New  York  Bay  and 
Harbor,  as  Middletown  Creek,  and  empties  into  the  bay  a  short  distance 
west  of  Keyport,  N.  J.  It  was  decided  to  make  a  carefiil  survey  of  the 
locality  so  as  to  decide  upon  the  nature  of  the  improvement  to  its  chan- 
nel, should  any  be  deemed  necessary. 

The  accompanying  report  of  Assistant  Engineer  Doerflinger  furnishes 
in  detail  the  manner  in  which  the  survey  of  the  creek  was  conducted, 
and  proposes  the  only  plan  by  which  its  navigation  can  be  improved  for 
the  benefit  of  the  adjacent  country,  together  with  an  approximate  esti- 
mate of  the  cost  of  the  undertaking.  The  inclosed  map  supplies  all 
additional  information  as  to  the  nature  of  the  banks,  the  meanderings  of 
the  stream,  and  the  soundings  reduced  to  the  plane  of  mean  low-water; 
it  also  indicates  the  localities,  as  well  as  the  limits  and  extent  of  the  sec- 
tions to  be  dredged,  should  it  be  deemed  advisable  to  prosecute  the  work. 
At  present  the  locality  is  accessible  by  the  New  York  and  Long  Branch 
division  of  the  Central  Railroad ;  a  steam  propeller  also  plies  daily  at  some 
reasons  of  the  year,  and  at  others  tri-weekly,  between  the  creek  and  New 
York,  and  a  few  sailing  vessels  and  canal-boats  are  employed.  The 
principal  articles  of  shipment  are  country  produce,  assorted  merchan- 
dise, brick,  lumber,  coal,  lime,  iron  ore,  and  wood;  these  are  valued,  at 
present,  at  about  $800^000  annually.  By  the  proposed  enlargement  of 
the  channel-way  and  increased  facilities  for  shipping  goods,  it  is  com- 
puted that  there  would  be  a  growth  in  the  commerce  of  from  one-third 
to  one-half,  and  that  a  large  portion  of  Monmouth  County  would  be 
beneftteil.  Manufacturers  would  also  be  induced  to  locate  there,  as  in- 
quiries have  already  been  made  as  to  whether  the  creek  is  easv  of  access 
by  water.  It  is  estimated  that  $33,120  will  be  required  for  the  comple- 
tion of  this  work  of  improvement. 

•  ##••## 

Very  respectfully,  your  obedient  servant, 

N.  MiCHLER, 

Lieutenant- Coloiiel  of  Engineers^ 

Bvt.  Brig.  Gen.j  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  a.  doerflinger,  assistant  engineer. 

United  States  Engineer  Office, 

Xew  York,  January  3,  1881. 

Sir:  I  have  respectfully  to  submit  the  following  report  on  the  survey  of  Mattawan 
Ore<»k,  New  Jersey : 

The  field  work  embraced  the  course  of  the  creek  from  its  month,  where  it  discharges 
into  Raritan  Bay  at  Keyport,  to  the  head  of  navigation,  at  the  crossing  of  the  New 
York  and  Long  Branch  Railroad  bridge,  a  distance  of  2)miles.  The  bed  of  the  stream 
lies  generally  through  low  marsh  and  meadowpands,  the  average  level  of  which  is  about 
that  of  mean  high-wat«r.  It  is  a  characteristic  feature  of  the  stream,  andone  very 
favorable  to  its  navigation,  that  its  course  is  less  sinuous  than  is  generally  found  in 
streams  of  this  class ;  this  sinuosity,  in  addition  to  the  shoal  water  generally  found, 

makes  navigation  difficult  on  account  of  the  many  sharp  bends  that  are  encountered. 

•  »  «  «  •  #  • 

The  plane  of  mean  high  and  low  water  at  Keyport  having  been  already  established 
by  observations  made  nnder  the  direction  of  Col.  John  Newton,  Corps  of  Engineers, 
in  1872,  no  additional  ones  were  necessary ;  two  tide-gauges  were,  however,  set  up, 
one  at  Mattawan  Dock,  Keyport,  and  the  other  on  the  railroad  bridge  at  the  upper 
limit  of  the  survey  ;  these  were  connected  by  a  line  of  levels  with  the  bench-mark  at 
Keyport,  as  established  by  the  survey  of  1872.    From  simultaneous  observations  made 

46  E 
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on  these  gauges  it  was  found  that  the  tidal  wave  on  its  passage  up  the  creek  under- 
goes hut  little  change,  the  range  heing  practically  the  same  at  hoth  gauges ;  this  shows 
that  no  undue  obstruction  to  the  tidal  flow  exists  between  the  two  points,  and  ac- 
counts for  the  generally  good  depth  of  water  found  in  the  lower  part  of  the  creek. 
From  the  mouth  of  the  Mattawau  up  that  of  Winkson  Creek,  where  the  latter 
empties  into  the  main  stream,  between  4  and  5  feet  of  water  at  low-tide  can  be 
carried  with  from  50  to  75  feet,  between  the  curves  of  4  feet.  Above  Winkson 
Creek  the  4-foot  curve  contracts  very  rapidly,  and  finally  disappears,  only  occasional 
spots,  with  a  depth  of  4  feet  occurring  further  up  stream.  Between  the  moath 
of  the  main  creek  and  Mattawan  Dock,  Keyport,  the  4-foot  curve  is  again  inter- 
rupted by  a  mud  flat  with  only  from  2  to  3  feet  depth  of  water  in  the  channel  acnM 
the  same.  A  channel  of  4  feet  at  mean  low-water  and  about  100  feet  in  width  acrom 
this  flat,  together  with  a  deepening  of  the  channel  above  Winkson  Creek  to  the  same 
depth  and  to  a  width  of  75  feet,  would  probably  meet  all  the  present  requirem^its  of 
the  shipping  interests  of  the  locality.    A  steamboat  now  plies  regularly  between  Ellis 


Dock  and  New  York  Citv,  her  general  freight  being  garden  produce  from  the  rich  £an» 
of  Monmouth  County.  The  other  shipping  of  the  creek  consists  principally  of  brick  from 
the  factories  located  along  and  adjacent  to  it.  This  traffic  is  generally  carried  on  in 
sloops  and  schooners  drawing  from  4  to  7  feet.  A  4-foot  channel  would  allow  the  smaller 
of  these  vessels  to  ascend  the  creek  at  or  near  low-water,  and  the  larger  at  about  half- 
tide.  The  most  practicable  plan  of  executing  any  desired  improvement  is  by  widening 
and  deepening  trie  channel  by  means  of  dredj^ng.  It  may  be  necessary,  however,  to 
renew  this  operation  from  time  to  time,  especially  across  the  flat  at  the"^  month  of  tbr 
creek.  Owing  to  the  difficulty  of  disposing  of  the  dredged  material,  and  the  shoal 
water  in  whicn  the  operations  are  to  be  carried  on,  the  cost  of  dredging  will  be  high ; 
probably  not  less  than  60  cents  per  cubic  yard. 
The  estimated  cost  of  the  improvement  is  as  follows : 

Cubic  villi*. 

Dredging  channel  through  flat  at  the  mouth  of  the  creek  100  feet  wide  and 
4  feet  deep  at  mean  low-water l^.tMt 

Dredging  channel  from  Winkson  Creek  to  Central  Railroad  bridge  75  feet 
wide  and4  feet  deep  at  mean  low-water. Va^a^"^ 

SUMMARY. 

To  48, 000  cubic  yards  of  dredging,  at  60  cents  per  cubic  yard $2?;,  J?O0 

To  contingencies  and  engineering,  15  per  cent 4, 3^0 

Total  estimated  cost  of  improvement 33, 13D 

Very  respectfully,  your  obedient  servant, 

A.  DOERFLINGKR, 

Principal  Assistant  Engineer. 
Bvt.  Brig.  Gen.  N.  Michlkr, 

Lieutenani'Colonel  of  Engineers,  U.S.A. 


E   II. 
IMPROVEMENT  OF  HARBOR  AT  PLATTSBURGH,  NEW  YORK. 

Under  the  appropriation  of  March  3, 1879,  together  with  that  of  June 
14, 1880,  the  depth  of  water  has  been  increased  by  dredging  upon  the 
shoals  lying  nearest  the  breakwater,  between  the  north  and  south  wharves 
and  along  the  approach  of  the  "Slip"  and  the  sand-bar  at  the  south- 
east corner  of  the  south  wharf,  to  8  feet  at  mean  low- water  of  the  lake; 
but  as  the  lake,  during  September  and  October,  1880,  by  reason  of  the 
great  drought  prevailing  in  the  vicinity,  was  1  foot  lower  than  its  usual 
minimum,  there  were  places  in  the  harbor  where  but  7  feet  of  water 
was  had.  Consequently,  the  larger  class  of  vessels,  during  this  period, 
found  it  difficult  to  move  about  the  harbor. 

In  making  an  unsuccessful  attempt  to  dredge  off  these  shoal  place*, 
which  are  composed  of  hard  pan  (the  original  bottom),  the  dredge  em- 
ployed, and  the  only  one  available  in  the  lake,  breaking  down,  was  hauled 
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off  for  repairs,  its  machinery  being  too  light  for  this  class  of  dredging. 
To  prevent  the  recurrence  of  this  state  of  things,  it  is  proposed,  during 
'  the  season,  to  apply  the  unexi)ended  balance  of  the  last  appropriation 
for  this  work  to  dredging  off  these  prominent  places. 

Plattabnrgh  is  in  the  coUection  district  of  CbamplaiDy  and  is  a  port  of  entry.  Near- 
est light-house,  Cumberland  Head;  beacon  lights  are  maintained  upon  either  end  of 
the  breakwater  in  this  harbor.  Fort  Montgomery,  Rouse's  Point,  N.  Y.,  is  the  nearest 
fort. 

Amount  of  revenue  collected  at  this  port  during  the  fiscal  year  ending  June  30, 1681, 
is .  • 

ORIGINAL  ESTIMATE. 

Extension  of  breakwater,  400  linear  feet $40,000  00 

Revetment  of  the  United  States  reservation 7,000  00 

Dredmng 16,000  00 

Contingencies 2,000  00 

65,000  00 

AMOUNTS  APPROPRIATED. 

By  actof  Congress  approved  July  11,  1870 $10,000  00 

Bv  act  of  Congress  approvetl  March  9,  1871 15,000  00 

By  act  of  Congress  approved  June  10, 1872 10,000  00 

By  act  of  Congress  approved  March  3,  1873 10,000  00 

By  act  of  Congress  approved  June  23,1874 5,000  00 

By  act  of  Congress  approved  March  3,  1879 2,000  00 

By  act  of  Congress  approved  June  14, 18HU 1,000  00 

Total 53,000  00 

Amount  expended 51,227  58 

Money  statement. 

July  1,  1880,  amount  available $3,879  91 

Jolv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1880 2,107  58 

July  1,1881,  amount  available 1,772  33 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 


E    12. 

IMPROVEMENT  OF  HARBOR  AT  BURLINGTON.  VERMONT. 

The  superstructure  of  the  111  linear  feet  of  breakwater  extension  has 
been  completed.  Under  the  appropriation  of  June  14,  1880,  the  crib- 
work  of  70  linear  feet  of  breakwater  extension  has  been  constructed, 
sunk  in  position,  and  about  three-fourths  of  the  stone  filling  put  in,  the 
work  being  done  by  the  purchase  of  material  in  open  market,  and  by 
hired  labor.  The  superstructure  of  this  extension  will  be  put  in  as  soon 
as  the  lake  shall  have  reached  a  sufficiently  low  stage  to  enable  the 
work  to  be  prosecuted  with  advantage.  With  the  appropriation  of 
March  3, 1881,  it  is  proposed  to  continue  the  extension  of  the  breakwater 
in  a  northwesterly  direction. 

This  work  is  in  the  collection  district  of  Vermont.  Burlington  is  a  port  of  entry. 
Nearest  light-house,  Juniper  Island;  beacon  lights  are  also  maintained  on  either  end 
of  the  breakwater  in  this  harbor.  Fort  Montgomery,  Rouse's  Point,  N.  Y.,  is  the 
nearest  fort. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  | . 
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ORIGINAL  ESTIMATE. 

iFor  2,000  linear  feet  of  breakwater  extension,  as  recommended  in  the  re- 
port of  Col.  John  Newton,  Corps  of  Engineers,  in  1874 $340, 000 

AMOUNTS  APPROPRIATED. 

^y  act  of  Congress  approved  March  3,  1875 |25,000  00 

JBy  act  of  Congress  approved  August  14,  1876 20,000  00 

By  act  of  Congress  approved  Jane  18,  1878 20,000  00 

By  act  of  Congress  approved  March  3,  1879 ! 15,000  00 

By  act  of  Congress  approved  June  14, 1880 10,000  00 

By  act  of  Congress  approved  March  3, 1881 10,000  00 

Total « 100,000  00 

-Amount  expended 86,908  66 

Money  statement 

-July  1, 1880,  amount  available $17,295  53 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$27,295  53 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 13,504  19 

July  1,  1881,  amount  available 13,791  34 

Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 

.Amonnt  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883.    40,  OOO  00 


E    13. 

IMPROVEMENT  OF  SWANTON  HARBOR,  VERMONT. 

The  work  of  widening  the  foundation  of  the  breakwater  by  the  pur- 
chase and  application  of  rubble-stone  has  been  completed.  With  the 
appropriation  of  March  3,  1881,  together  with  the  unexpended  balance 
of  the  previous  appropriations,  it  is  proposed  to  complete  the  repair  of 
this  breakwater. 

Swanton  Harbor  is  in  the  collection  district  of  Vermont.  Nearest  port  of  entry, 
Alburgh,  Vt.  Fort  Montgomery  is  the  nearest  fort.  The  nearest  lignt-house,  Isle 
Lamotte,  Vermont. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  this  improTement, 
* . 

ORIGINAL  ESTIMATE. 

1,900  linear  feet  of  breakwater $240,000  00 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1873 $15,000  00 

By  act  of  Congress  approved  June  23, 1874 8,000  00 

By  act  of  Congress  approved  March  3,  1875 10,000  00 

By  act  of  Congress  approved  August  14,  1876 2,000  00 

By  act  of  Congress  approved  June  18,  1878 20,000  00 

By  act  of  Congress  approved  March  3,  1879 6,000  00 

By  act  of  Congress  approved  June  14,  1880 j 2,500  00 

By  act  of  Congress  approved  March  3,  1881 2,500  00 

Total 66,000  00 

Amount  expended 59,651  74 
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Money  statement 

July  1,  1880,  amount  available |5,635  92 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$8, 135  92 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18«0 1,787  66 

July  1,  1881,  amount  available 6,348  26 

Amount  (estimated)  required  for  completion  of  existing  project 174, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  OO 


£  14. 
IMPROVEMENT  OF  OTTER  CREEK,  VERAIONT. 

During  the  early  part  of  the  season  an  examination  of  this  stream 
was  made  by  a  series  of  soundings  extending  from  the  foot  of  the  falls^ 
Yergennes  Basin — ^to  Fort  Cassin  Point,  the  outlet  of  the  creek,  by  which 
it  was  found  that  improvements  were  needed  at  Vergennes  Basin,  Bull- 
brook  and  Brickyard  bends.  In  the  basin,  an  increased  depth  of  water 
being  needed  at  the  steamboat  landing:  the  irregular  formations  on 
either  side  of  the  diannel  from  the  steamooat  landing  to  the  upper  coal 
dock  removed;  the  navigation  in  the  vicinity  of  the  upper  coal  dock^ 
and  extending  along  the  west  shore  of  the  basin  to  the  Horse  Nail  Fac- 
tory, improv^.  At  Bullbrook  and  Brickyard  bends  the  channel  needs 
both  widening  and  straightening. 

The  dredge  employed  to  do  the  work  in  this  stream  and  at  Plattsburgh 
Harbor  (the  only  available  one  in  this  vicinity),  breaking  down  while  at 
work  in  the  latter  place  in  October,  was  hauled  off  for  repairs,  and  be- 
fore these  repairs  could  be  effected  the  season  had  become  so  advanced 
that  it  was  thought  advisable  to  postpone  operations  until  the  following 
season. 

It  is  now  proposed  to  resume  operations  and  effect  these  needed  im- 
provements as  early  as  practicable. 

Veigennes  is  in  the  coUection  district  of  Vermont.  Nearest  port  of  entiy,  Burling- 
ton, Vt ;  nearest  light-house,  Split  Rook.  Fort  Montgomery,  Rouse's  Point,  N .  Y. ,  is  th© 
nearest  fort. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  | . 

ORIGINAL  ESTIMATE. 

Dredging,  dike  and  fascine  work $57,646  OO 

Removing  trees 500  00 

,58, 146  00 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  10, 1872 $10,000  OO' 

By  act  of  Congress  approved  March  3, 1875 5,000  00- 

By  act  of  Congress  approved  June  18,  1878 8,000  OO 

By  act  of  Congress  approved  March  3,  1879 5,000  00- 

By  act  of  Congress  approved  June  14,  1880 2,000  OO 

By  act  of  Congress  approved  March  3, 1881 2,000  00 

Total f 32,000  00 

Amouat  expended 23,569  Odr 
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Money  statement, 

July  1,  1880,  amount  available $8,130  a5 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$10, 130  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 1,699  74 

July  1,  1881,  amount  available 8,430  91 

Amount  (estimated)  required  for  completion  of  existing  project 26, 146  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      5, 000  00 


E  15. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

Under  the  appropriation  of  March  3, 1881,  it  is  proposed  to  begin  the 
improvement  of  this  river  in  accordance  with  the  recommendations 
mjuie  in  the  report  of  survey  and  examination  of  the  same  submitted 
under  date  of  January  10, 1881. 

To  dredge  a  channel  from  the  railroad  bridge  extending  eastwardly  to  8-foot  curve, 
and  to  improve  the  channel  from  the  railroad  bridge  to  the  foot  of  the  falls. 

Ticonderoga,  N.  Y.,  is  in  the  collection  district  of  Champlain.  Nearest  port  of  en- 
try, Burlington,  Vt.;  nearest  light-house,  Crown  Point;  and  nearest  fort,  Fort 
Montgomery,  Rouse's  Point,  N.  Y.. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  | . 

ESTIMATED  COST  OP  IMPROVEMENT,  1880.' 

Dredging $27,290  71 

Pile  revetment  of  cut  below  railroad  bridge 9,680  00 

Contingencies 5,545  29 

Total 42,516  00 

AMOUNT    APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1881 $5,000 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 1 34  55 

July  1,  1881,  a.mount  available 4,965  45 

Amount  (estimated)  required  for  completion  of  existing  project 37, 516  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883 .    10, 000  00 


survey  of  ticonderoaa  river,  new  york. 

United  States  Enchnebe  Office, 

New  York,  Ja/nuary  10,  1881. 
General:  The  act,  approved  June  14, 1880,  "  making  appropriations 
for  the  construction,  repair,  completion,  and  preservation  of  certain 
works  on  rivers  and  harbors,"  authorizes,  in  one  of  its  sections,  the  Sec- 
retary of  War  to  cause  an  examination  or  survey,  or  both,  to  be  made 
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of  Ti(*onderoga  River,  New  York,  and  to  submit  an  estimate  of  the  plan 
and  cost  of  any  improvement  of  the  same,  should  it  prove  advisable  to 
make  any.  Tliis  duty  having  been  assigned  to  me,  instructions  were 
given  to  Assistant  Engineer  D.  White  to  make  a  detailed  survey  of 
the  river.  His  report,  together  with  a  tracing  of  the  map  prepared  by 
him,  are  herewith  inclosed,  and  respectfully  submitted  for  the  informa- 
tion of  the  Chief  of  Engineers.  As  they  aftbrd  so  much  useful  informa- 
tion in  regard  to  the  past  and  present  navigation  of  the  river,  and  fur- 
nish such  reliable  statistics  concerning  the  extensive  manufacturing 
interests  centered  along  it,  presenting  at  the  same  time  a  comprehensive 
I)lan  of  i  aiprovement  to  meet  any  present  requirements,  with  the  esti- 
mated cost  of  the  same,  the  subject  becomes  one  of  considerable  impor- 
tance, and  worthy  of  a  favorable  consideration.  In  the  future,  should 
the  commercial  interests  demand  it,  a  continuous  channel-way  connect- 
ing the  waters  of  Lakes  George  and  Ghamplain  might  be  made  avail- 
able by  the  construction  of  locks  to  overcome  the  several  intervening 
waterfalls.  The  estimated  cost  of  dredging  a  new  channel- way  at  such 
I>oints  as  are  necessary  throughout  the  entire  length  of  the  river,  and  of 
the  protection  by  piling  of  one  of  the  sections  near  its  outlet  into  Lake 
Ohamplain,  is  placed  at  $42,516. 

Very  respectfully,  your  obedient  servant, 

^.  MiCHLER, 

Lient.  Col.  of  EngineetSj  Bvt.  Brig.  Oen.^  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  d.  whrfb,  assistant  engineer. 

Fort  Montgomery,  Rouse's  Point,  New  York, 

December  28, 1880. 

Sir:  I  liave  the  honor  to  submit  the  foHowing  report  of  the  examiuation  of  Ticonde- 
roga  River,  New  York,  made  in  conformity  with  your  instructions,  **For  the  pur- 
pose of  making  an  examination  and  estimate  of  the  cost  of  improvement  proper  to  be 
made  at  that  point."  Ticonderoga  River  is  whoUy  within  Essex  County,  New  York, 
and  lies  in  a  deep  valley  formed  by  the  foot-hiUs  of  the  Adirondack  Mountains,  which 
tower  up  from  its  banks  on  either  side.  It  has  a  length  of  about  3  miles,  and  extends 
in  a  circuitous  course,  northeasterly  to  southeasterly,  from  the  northern  end  of  Lake 
George  through  the  village  of  Ticonderoga,  where  it  forms  a  '^ basin"  at  the  foot  of 
the  falls.  This  part  of  the  river  is  about  1  mile  in  length,  and  has  an  average  width 
of  about  90  feet.  From  Ticonderoga  for  a  distance  of  2  miles,  with  a  varying  width 
between  banks  of  from  125  to  1,8<%  feet,  it  flows  in  an  easterlv  direction,  emptying 
into  Lake  Champlain  25  miles  north  of  Whitehall,  the  head  of  the  lake.  This  stream 
conveys  the  waste  waters  of  Lake  George,  together  with  the  drainage  of  the  adjacent 
hills,  to  Lake  Champlain.  Its  declivity  from  Lake  George  to  the  basin  is  222  feet,  con- 
sisting of  five  consecutive  water-falls;  these  are  said  to  nave  an  average  flow  amount- 
ing to  26,700  cubic  feet  per  minute,  thus  affording  an  almost  unlimited  amount  of 
power  for  purposes  of  manufacture.  Its  current  below  the  falls,  however,  is  sluggish, 
and  evidently  too  feeble  to  produce  any  very  material  scouring  effect  upon  its  bea. 

In  consequence  of  ice  at  the  time  of  the  survey  the  velocity  of  the  current  could  be 
determined  in  the  basin  only,  where  it  was  found  to  amount  to  6,800  feet  per  hour. 
Its  velocity  is  probably  not  much  greater  at  any  time,  as  the  stream  is  not  subject  to 
violent  freshets,  owing  io  the  presence  of  a  dam  across  the  outlet  of  Lake  Gfeorge ; 
this  converts  the  lake  into  a  storage  reservoir  for  the  surplus  waters  at  spring  and 
fall,  and  the  discharge  is  regulated  by  gates  in  the  dam.  About  If  mues  below 
Ticonderoga  village  there  was  extended  across  the  river  in  1873-'74  an  embankment 
forming  a  part  of  the  New  York  and  Canada  Railroad,  which  skirts  the  western  shore 
of  Lake  Cnamplain.  In  this  embankment,  at  the  north  bank  of  the  stream,  there  is 
a  drawbridge  with  openings  of  30  and  50  leet  respectively,  at  either  side  of  the  cen- 
tral pier,  for  the  egress  of  the  waters  and  the  passage  of  boats. 

Ab  will  be  seen  by  the  chart  herewith  respectrally  inclosed,  the  water-way  both 
above  and  below  the  railroad  embankment  has  become  so  contracted  and  fiUed  byflat^ 
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or  "inlervals"  as  to  reduce  its  -width  to  about  120  feet  and  its  depth  has  become 
so  shallow  as  to  render  navigation  almost  impracticable. 

The  surface  of  the  flats  or  intervals  is  about  six  inches  above  the  plane  of  low-water; 
these  are  cotvered  with  a  heavy  growth  of  marine  plants,  and  in  some  cases  with  young 
willows.  On  an  examination  of  the  flats  the  strata  of  deposit  is  found  to  vary  in  depth 
from  10  to  20  feet,  and  their  nature  as  well  as  that  affectinc;  the  water-way  is  as  fol- 
lows: In  the  basin,  sand,  clay,  gravel,  and  mud;  below  the  basin  to  the  railroad  em- 
bankment, silt,  sand,  gravel,  and  mud,  with  a  small  percentage  of  saw-mill  debris; 
below  the  railroad  embankment,  saw-miU  debris  and  silt.  The  manufacture  of  lumber 
on  this  stream,  was,  as  I  am  informed,  commenced  in  1756,  a  saw-mill  having  been 
erected  on  the  falls  in  that  year  by  the  French,  the  second  by  the  English  in  1763,  and 
a  flouring-mill  in  1772.  From  1771  up  to  the  present  time  there  have  been  not  less  than 
two,  and  at  times  sixteen,  saw-mills  in  operation,  constantly  washing  their  debris  into 
the  stream.  This,  together  with  the  material  washed  down  from  the  slopes  of  the  sur- 
rounding hills  for  more  than  a  century,  has  resulted  in  nearly  destroying  its  naviga- 
tion. Up  to  1836  sail  crafts  and  steamboats  could  reach  the  foot  of  the  faUs,  since  that 
date,  however,  by  the  ^adual  growth  of  shoals,  vessels  have  been  obliged,  from  time  to 
time,  to  relinquish  a  nigher  lor  a  lower  landing  place  in  the  river,  until  the  last 
steamer  plying  between  Ticonderoga  and  Whitehall  for  freight  and  passengers  ceased 
running  with  the  season  of  1878.  At  present  vessels  partly  laden  go  up  to  the  Cassey 
Dock. 

In  the  spring  of  the  year,  when  Lake  Champlain  is  at  its  maximum,  and  the  river 
thereby  swollen,  boats  with  full  cargo  can  reach  the  foot  of  the  falls.  The  freight 
business  of  Ticonderoga  is,  consequently,  carried  on  by  railroad  transportation  through 
* 'Addison  Junction  Station,"  on  the  New  York  and  Canada  Railroad,  2  miles  east  of  the 
village ;  the  latter  is  then  reached  by  a  clay  road  over  an  elevation  of  150  feet.  Oc- 
casionally special  freights  are  brought  over  the  Lake  George  branch  into  the  village. 
This  branch  was  built  for  the  transportation  of  passengers  during  the  months  of  sum- 
mer travel;  it  has  a  grade  of  150  feet  in  the  first  mile  and  100  in  the  second,  and  ex- 
tends from  "Fort  Marshall,"  on  Lake  Champlain,  to  "Baldwin,"  on  Lake  George,  5 
miles  distant.  Ticonderoga  is  a  manufacturing,  mining,  and  milling  village,  of  about 
3,000  inhabitants.  Its  principal  manufactories  are  as  loUows:  Two  woolen  mills,  two 
cotton  mills,  three,  pulp  mills,  two  flouring  mills,  two  saw-mills,  one  graphite  mill, 
key  mill,  machine  shop  and  foundry,  and  an  iron  forge. 

The  mining  is  of  iron  ore  at  a  locality  west  of  the  village  and  about  5  miles  distant; 
emery,  about  half  a  mile  southeasterly ;  graphite,  used  by  Dixon  &,  Co.  for  pencils  and 
crucibles,  about  4  miles  west,  and  at  Hagen,  8  miles  south  of  the  village.  Its  impor- 
tance will  be  best  shown  by  the  certilied  statement  herewith  transmitted  of  the  busi- 
ness done  in  1879.  This  statement  was  furnished  by  three  of  it«  leading  men ;  a  sum- 
mary of  which  gives  37,586  tonnage,  and  $1,156,223  as  the  money  value  of  its  business 
for  the  year.  From  the  above  facts  it  will  be  seen  that  the  village  is  already  a  thriv- 
ing place,  but  almost  entirely  dependent  upon  a  railroad,  whose  station  is  2  miles  dis- 
tant from  the  village,  for  the  transportation  of  its  raw  material  and  manufactured 
wares ;  this  is  attended  with  much  expense  and  inconvenience.  In  view  of  the  fore- 
going facts  it  is  proposed  to  give  to  the  business  interests  centered  here  the  additional 
facilities  of  water  transportation,  which  its  importance  would  seem  to  require,  by 
making  the  following  improvements  to  the  navigation  of  the  river : 

In  the  first  place  to  dredge  a  channel  100  feet  in  width  and  to  a  depth  of  8  feet  at 
mean  low-water,  the  depth  required  for  vessels  engaged  in  the  commerce  of  Lake 
Champlain,  from  the  8-foot  curve  at  the  outlet  to  the  railroad  bridge,  as  indicated  by 
the  dotted  line  on  the  chart.  In  the  second  place  to  dredge  .the  channel  60  feet  wide 
and  8  feet  deep  from  the  railroa<l  bridge  to  the  foot  of  the  falls.  Afterwards  in  front 
of  Cassey  and  Bishop  docks,  and  from  the  pulp  mill  extending  400  feet  northwardly 
along  the  right  shore  of  the  basin,  to  widen  this  channel  to  100  feet ;  then  from  the 
60-foot  channel  extend  another  cut  100  feet  wide  diagonally  across  the  basin  to  the 
north  end  of  the  old  dock,  at  the  iron  forge ;  and  thence  parallel  to  the  face  of  the 
dock  for  200  feet  and  100  feet  in  width,  as  shown  by  the  dotted  lines  in  the  chart.  The 
river  thus  improved  would.  I  think,  meet  all  the  present  requirements  Qf  commerce; 
and  the  improvement  of  tne  basin  could  be  enlarged  from  time  to  time  as  the  devel- 
opment of  business  may  demand.  The  cut  from  the  railroad  bridge  to  the  8-foot  curve 
will  probablv  need  revetting  to  prevent  its  refilling.  For  this  purpose  a  line  of  piling 
is  proposed  for  each  side  of  the  cut,  the  two  lines  100  feet  apart :  the  piles  of  each 
line  to  be  driven  close  to  each  other,  and  connected  at  top  by  waling  timbers  bolted 
to  them. 

ESTIMATED  COST  OF  THE  FOREGOING  IMPROVEMENTS. 

For  dredging  32,592  cubic  yards  of  saw-mill  dSbri9  and  silt,  at  the  outlet,  at 
18c.  per  cubic  yard $5,866  56 

Dredging  85,697  cubic  yards  of  material  in  the  channel  and  basin,  from  the 
drawbridge  to  the  fo«t  of  the  falls,  at  25c 21,424  U\ 
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For  3,520  piles,  27  feet  long,  at  $1.35  each $4,752  00 

Driving  3,520  pUes,  at  |1  each 3,520  00 

Waling  timbers,  6  by  12  inches,  26,400  feet,  board  nfeasiire,  including  saw- 
ing and  labor,  at  $20  per  M 528  00 

3,520 1-inch  bolts,  15  inches  long,  at  25c.  each 880  00 

Contingent 5,545  29 

42,516  00 

Ticonderoga  viUage  is  in  the  collection  district  of  Champlain ;  nearest  port  of  entry  ^ 
Burlington,  Vermont;  nearest  light-honse.  Crown  Point;  and  the  nearest  fort.  Fort 
Montgomeiy,  at  the  outlet  of  Lake  Champlain. 
Very  respectfully,  your  obedient  servant, 

D.  White, 
Assistant  Engineer, 
Lieut.  Col.  N.  Michler, 

Corps  of  Engineers y  Bvt.  Brigadier-General^  U.  S,  A. 


Statement  of  the  annwil  eommerce,  vi?,  exports  and  imports^  of  the  village  of  TiconderogOj, 
Essex  County,  New  York,  located  on  the  Ticonderoga  Birer, 


Xamefl  of  oorpontioiis  and  firms. 


Horioon  Iron  Company 

Ticonderoga  Pulp  Company 

American  Graphite  Company 

Lake  George  Manolactnring  Company 

Glena  Falla  Pulp  Company 

Lake  George  Pain  Company 

Lake  Champlain  Mann ractaring  Company 

Ticonderoga  Woolen  Mills 

William  Hooper  &  Co 

Pattoraon  dt  Merchant 

George  C.  Weed 

W.  D.  Coatea 

Peck  dt  Howard 

JohnJalet 

Xeedham  Brothers 

Gilligan&  Stevens.. 

26  mercantile  firms 

All  other  ahippera 

Total  tons  and  value 


Tonnage. 

Value. 

12,500 

$50,500 

4,000 

30,750 

3,000 

30,000 

1,026 

289,668 

2.500 

27,760 

1,500 

30,500 

500 

13,000 

320 

120,310 

500 

50,000 

504 

11,075 

1,620 

13,000 

1,980 

19.500 

1.500 

21,600 

500 

12.500 

300 

4,620 

3,755 

100,750 

1,281 

268,700 

300 

50,000 

87.586 

1,156,223 

Kemarks. 


Iron  and  iron  ore. 

Woodf  coal,  and  pnlp.^ 

Lead. 

Cotton,  cloth,  Slc. 

Wood  and  pulp. 

Do. 
Lumber,  See. 
Wool  and  cloth. 
Machinery.  Ac. 
Grain  and  plaster. 
Lumber. 

Do. 

Do. 

Do. 
Spool  stock. 
Snippers,  dtc 
Mer^andise. 
Horses,  6m. 


£  x6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 


The  Dutch  bark  Samaranpf,  loaded  with  grain,  was  sunk  by  col- 
lision with  the  steamer  Oermanic,  November  7, 1880,  the  wreck  lying 
on  the  east  side  of  the  South  Channel  entrance  to  New  York  Harbor,  in 
about  22  feet  of  water.  Instructions  were  received  from  the  Chief  of 
Engineers,  November  22,  directing  that  steps  be  taken  for  the  immediate 
removal  of  the  wreck.  In  accordance  therewith  a  contract  was  entered 
into  with  Atlantic  Dredging  Company  for  its  removal,  together  with 
the  cargo.  On  February  8, 1881,  the  contractors'  plant  was  taken  to 
the  buoy  placed  by  Eear  Admiral  Nichols,  inspector  third  lighthouse 
district,  to  mark  the  position  of  the  wreck,  and  preparations  were  made 
to  commence  operations  at  once.  An  attempt  was  made  to  find  the 
wreck  with  the  sounding  line  from  a  yawl-boat,  but  had  to  be  aban- 
doned owing  to  the  great  quantity  of  drift-ice.  The  weather  looking 
very  threatening,  it  was  decided  by  the  contractors  to  return  with  their 
plant  to  New  York  until  such  time  as  the  position  and  condition  of  the 
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■wreck  could  be  definitely  determined.  An  examination  subsequentlr 
made,  under  the  direction  of  Rear  Admiral  Nichols,  revealed  the  fact 
that  not  a  vestige  of  the  wreck  could  be  found  near  the  locality  whert 
the  same  went  down,  and  that  in  all  probability  it  had  been  broken  op 
by  the  action  of  the  waves  and  the  fragments  carried  out  to  sea  or 
washed  ashore.  As  no  complaints  have  been  heard  from  pilots  or 
others,  it  is  believed  that  no  portion  of  the  wreck  has  lodged  in  any  of 
the  channels  leading  to  New  York  Harbor. 


E  17. 
EXAMINATION  AND  SURVEY  OF  SHARK  RIVER,  NEW  JERSEY. 

United  States  Engineer  Office, 

Xetc  larfc,  January  3, 1881. 

General:  Section  2  of  "An  act  making  appropriations  for  the  cod 
struction,  repair,  completion,  and  preservation  of  certain  works  on  rivei> 
and  harbors,  and  for  other  purposes,"  approved  June  14,  1880,  direct 
the  Secretary  of  War  to  cause  an  examination  or  survey,  or  both,  and 
an  estimate  of  the  cost  of  improvement,  to  be  made  of  "  Shark  Bxver. 
New  Jersey.'' 

The  inclosed  report  of  Assistant  Engineer  Doerflinger,  in  connect 
with  the  accompanying  map  of  the  river,  furnishes  all  desired  infonDi^ 
tion  in  regard  to  the  detailed  survey. 

As  will  be  fully  understood  from  the  fact«  as  presented,  the  actnaJ 
condition  of  the  commercial  interests  of  the  immediate  locality  and  of 
the  a4jacent  country  does  not  appear  to  justify  the  expenditure  of  the 
large  amount  necessarily  required  to  construct  such  works  as  wooM 
render  the  small  harbor  formed  by  the  lower- basin  of  Shark  Eiver  dther 
accessible  to  seagoing  vessels,  or  sufiftciently  commodious  for  ancboraft* 
ground.  Under  the  present  condition  of  affairs  it  does  not  seem  advis^ 
iible  to  undertake  any  work  of  improvement,  and  therefore  no  project 
is  submitted  for  the  consideration  of  the  Chief  of  Engineers. 
Yery  respectfully,  your  obedient  servant, 

F.  MiCHLEB, 

Lieutenant'  Oohnel  of  Engineers j 
Bvt.  Brig.  Oen.y  U.  8.  A, 
The  Chief  of  Engineers,  XJ.  S.  A. 


report  of  mr.  a.  doerflinger,  assistant  engineer. 

United  States  Engineer  Office, 

New  Yorkf  JoMuary  %  Iddl. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report  on  the  examhiation  mud  su- 
vey  of  Shark  River,  New  Jersey : 

Shark  River  discharges  into  the  Atlantic  Ocean  about  20  miles  miles  south  of  Sandj 
Hook.  It  extends  inland  nearly  10  miles,  aud  drains  a  comparatively  small  sectiaii  of 
the  adjacent  country.  Some  2  miles  above  its  month  it  enlarges  from  a  narrow  stRta 
to  a  basin  over  a  mile  wide,  and  of  nearly  the  same  length.  The  depth  of  this  bani 
varies  from  1  to  3  feet.  At  its  lower  end  its  width  contracts  to  about  900  feet,  but  tk 
actual  water  section  is  still  farther  reduced  to  about  600  feet  by  islands  of  low  mink 
lands ;  the  tidal  flow  is  further  obstructed  by  the  piles  and  timbers  of  the  woodfi 
trestle-bridge  of  the  Long  Branch  Railroad,  which  spans  the  river  at  this  point.   Fi^f 
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hmndreil  feet  below  the  latter  structure  again  the  river  is  crossed  by  a  second  wooden 
trestle-bridge,  the  length  of  which  is  90t)  feet.  Neither  of  these  bridges  is  provided 
with  a  draw,  and  they  therefore  shut  off  all  communication,  other  than  by  row-boats, 
between  the  upper  basin  and  the  lower  portion  of  the  river.  The  section  immediately 
above  the  mouth  is  the  one  had  under  examination  with  a  view  to  its  improvement. 

*  •  •  A  glance  at  the  map  shows  that  the  river  lied,  which  consists  of  sand,  is 
very  irregular  in  figure,  being  made  up  of  a  series  of  pools  from  4  to  8  feet  deep,  and 
of  flihoalsdry  at  low-water.  The  inlet,  at  the  date  of  the  survey,  had  the  position 
shown  on  the  chart,  the  bar  on  the  outside  being  dry  at  low- water,  and  was  slowly 
working  to  the  northward  in  a  manner  characteristic  of  similar  ones  along  this  coast. 
This  shifting  tendency  of  the  inlet  accounts  in  a  measure  for  the  irregularity  of  the 
river  bottom ;  since,  as  the  position  of  the  inlet  changes,  the  force  and  direction  of  the 
tidal  currents  are  also  changed,  and  thus  new  channels  are  scoured  out  and  new  shoals 
thrown  up. 

Owing  to  the  limited  amount  available  for  the  purposes  of  the  survey,  no  extended 
series  of  tidal  observations  were  made ;  two  gauges  were,  however,  set  up,  one  directly  • 
inside  of  the  inlet  and  the  other  at  the  railroad  bridge,  and  observed  simultaneously 
during  the  pn>g[ress  of  the  survey.  The  time  of  change  of  current  in  the  inlet  and  at 
the  railroaa  bridge  was  also  noted.  From  these  observations  it  was  found  that  the 
average  rise  and  tall  of  tides  at  the  inlet  is  1-^  feet,  which  decreases  to  i^  of  a  foot  at 
the  bridge.  The  rise  and  fall  of  tide  in  the  ocean  at  this  point  is  about  4  feet.  This 
great  difference  in  the  tidal  range  gives  rise  to  strong  currents  in  the  inlet,  the  velocity 
of  which,  by  observations  made  on  surface  floats,  was  found  to  be  5  miles  per  hour. 
Although  no  systematic  series  of  current  observations  were  uiade^  the  following  consider- 
ations seem  to  warrant  the  conclusion  that  the  flood  current  is  considerably  stronger 
than  the  ebb.  The  mean  duration  of  fall  of  tide  was  found  to  be  7»»  20™,  and  mean 
duration  of  rise  5**  6™.  Also  mean  duration  of  ebb  current  8^  10™,  whilst  the  mean 
duration  of  flood  current  is  but  4^  15™.  As  the  average  volume  of  water  passing  in 
through  the  inlet  is  equal  to  that  passing  out,  less  the  fresh-water  discharge  of  the 
river,  the  latter  being  very  small  compared  to  the  tidal  prism,  and  as  it  takes  nearly 
twice  as  long  to  discharge  this  volume  as  it  takes  the  same  to  pass  in  throng  the  in- 
let, the  above  conclusion  seems  justified.  The  flood  current  being  stronger  than  the 
ebb,  the  natural  tendency  of  the  cunent  action  must  be  that  the  material  removed  by 
scour  will,  under  the  preponderating  action  of  the  flood  current,  work  its  way  up 
stream,  new  shoals  in  the  river  and  in  the  basin  beln^  the  result  of  this  action. 

To  secure  permanency  to  the  inlet  and  a  modification  of  the  existing  current  con- 
ditions must,  therefore,  be  essential  features  of  any  plan  of  permanent  improvement. 
To  effect  this  object  would  necessarily  involve  the  construction  of  extensive  works,  the 
oost  of  which  would  be  entirely  disproportionate  to  any  benefits  to  be  derived  from  the 
improvement.  As  far  as  could  be  learned,  the  river  at  present  is  entirely  without  com- 
merce, and  no  commercial  or  ag^cultural  interests  would  be  benefited,  even  were  the 
inlet  in  a  condition  to  admit  light-draught  vessels  to  enter  and  pass  out  of  the  same. 
The  river  at  present  is  available  only  for  the  use  of  fishing  and  pleasure  boats  during 
the  warm  season,  the  ^rreater  number  of  which  are  owned  and  used  by  residents  of 
Ocean  Beach,  a  summer  resort  located  on  the  south  shore  of  the  river. 
I  am,  very  respectfully,  your  obedient  servant, 

A.   DOERFLINOER, 

Principal  A$$istant  Enginter, 
Lieut.  Col.  N.  Michler, 

Corp9  of  Engineers f  BvU  Brig,  Oen.,  U.  S,  A, 


APPENDIX  F. 


IMPROVEBCBNT  OF  DELAWARE  AND  SCHmTLKILL  BIVEBS;  OP  THE 
SUSQUEHANNA  ABOVE  BIOHABD^S  ISLAND,  AND  BIYEBS  IN  NEW 
JEBSET  AND  DELAWARE ---HABBOB  IMPBOVEHENT8  IN  DBLAWABE 
BIYEB  AND  BAY— CONSTBUCTION  OP  PIEB  AT  LEWES— DELAWARE 
BREAKWATER. 


REPORT  OF  COLOKEL  J,  N.  MACOMB,  CORPS  OF  ENGIXEER8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,1881,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

United  States  ENomEEB  Office. 

Philadelphia^  Pa.j  September  20, 1881. 
Oenebal  :  In  conformity  with  the  requirements  of  General  OrdersNo. 
1,  dated  Beadquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  May  26, 1881, 1  have  the  honor  to  transmit  herewith  the 
annaal  reports  on  the  surveys  and  examinations,  and  the  several  works 
of  improvement  of  rivers  and  harbors  intrusted  to  my  care,  for  the  fiscal 
year  ending  June  30, 1881. 

In  transmitting  these  reports  I  desire  to  acknowledge  the  services  of 
Capt.  W.  Ludlow,  Corps  of  Engineers,  U.  S.  Army,  to  whom  I  am 
indebted  for  the  intelligent,  zealous,  and  cheerful  manner  in  which  he 
has  forwarded  these  works  during  the  past  fiscal  year. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  N.  Macomb, 
Colonel  ofUngineers, 
Brig.  Gen.  H.  G.  Wrioht, 

Chief  of  Engineers^  U,  8.  A. 


F  I. 

IMPBOVEMENT  OF  DELAWARE  RIVER  BETWEEN  TRENTON,  NEW  JERSEY. 
AND  BRIDESBURO,  PENNSYLVANIA. 

The  act  of  June  14,  1880,  appropriated  $10,000  for  continuing  this 
improvement. 

The  Delaware  River  at  Bordertown  is  divided  into  two  channels,  of 
which  the  western  one  is  used  for  the  up-river  traffic  to  Trenton,  and  the 
eastern  one  is  the  outlet  for  the  Delaware  and  Earitan  Canal. 

Both  are  shallow  and  for  the  improvement  a  selection  had  to  be  made. 

The  eastern  channel,  into  which  the  canal  debouches,  would  be  equally 
available  for  the  general  traffic  as  well. 

In  1878  it  was,  therefore,  determined  to  open  this  and  deepen  it  to  7 
feet  at  low- water  for  the  benefit  of  the  canal  navigation,  and  continue  the 
work  with  the  view  of  making  it  the  main  channel  of  the  river.  Dredg- 
ing began  in  1878  and  the  canal  traffic  was  relieved.  As  the  work 
progressed  it  was  found  necessary  to  build  two  dikes  for  the  purpose 
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of  preventing  a  portion  of  the  river  flow  from  passing  around  Duck 
Island  and  entering  the  channel  from  the  other  side  with  injarioos  effect 

The  dikes  were  built  in  1879  with  good  results,  both  in  their  immediate 
vicinity  and  to  the  dredged  channel  below,  in  which  operations  were 
continued. 

Contract  was  made  in  August,  1880,  with  Mr.  Herron,  at  22  cents  per 
cubic  yard.  The  channel  as  projected  having  a  length  of  1,500  yanh, 
width  of  50  yards,  and  depth  of  7  feet  at  mean  low- water. 

By  November  20,  when  the  presence  of  heavy  ice  drove  off  the  dredge, 
30,000  cubic  yards  had  been  removed. 

The  ensuing  winter  was  exceptionally  severe  and  its  effects  were  espe- 
cially noticeable  in  the  vicinity  of  Bordentown.  A  heavy  gorge  foroied 
at  Kincora  Bar  about  2^  miles  below,  backing  up  the  river  to  an  nnosoal 
extent,  and  a  second  gorge  at  Periwig,  about  the  same  distance  above 
and  close  to  the  new  dikes,  which  threw  the  whole  force  of  the  river  and 
the  heavy  running  ice  against  them,  the  ice  and  water  flowing  over 
them  to  a  depth  of  6  or  7  feet,  tearing  off  the  cap  timbers  and  successively 
some  of  those  below,  and  carrying  out  a  considerable  amount  of  the 
gravel  filling  and  backing. 

The  improved  channel  below,  however,  exhibited  a  gratifying  stabihtr. 

Dredging  was  resumed  in  April,  1881,  and  continued  until  near  the 
end  of  the  month,  when  the  appropriation  was  exhausted,  47,645  cubk 
yards  having  been  removed  under  the  contract  of  1880. 

On  June  30, 1881,  the  7-foot  channel  from  the  canal  entrance  upward* 
.was  within  800  feet  of  the  7-foot  curve  abreast  of  Duck  Island. 

With  a  i)ortion  of  the  $10,000  appropriation  of  March  3,  1881,  the 
restoration  of  the  dikes  was  nearly  completed  in  May  and  June. 

The  bids  received  in  response  to  advertisement  of  May  11,  for  oontann- 
ing  dredging  operations  were  rejected  as  excessive  and  a  special  ag^e^ 
ment  was  finally  made  with  Mr.  Herron  to  dredge  all  sand  salable  for 
building  x>urposes  at  22  cents,  and  at  50  cents  for  other  material,  not 
salable,  to  be  landed  on  the  shore. 

The  contract  is  to  be  completed  during  the  present  season  and  shookl 
carry  the  7-foot  channel  through  to  abreast  of  Duck  Island. 

As  has  been  heretofore  reported,  it  is  probable  that  a  deflecting  dike 
from  the  Pennsylvania  shore  will  utimately  be  required  to  partially 
obstruct  the  flow  down  the  west  channel  and  direct  it  into  the  one  under 
improvement. 

The  river  bed  in  this  vicinity  is  nearly  clear  sand,  x>6rmeated  with 
springs,  and  easily  acted  upon  by  water  in  motion. 

Dredging  in  such  material  is  simple  enough  as  a  mechanical  operatioD. 
but  the  results  of  the  dredging  are  more  obscure.  The  liveliness  of  the 
sand  is  such  that  a  general  lowering  of  the  river  bed  is  effected  in  the 
vicinity  of  the  dredge,  rendering  it  difficult  to  deepen  within  fixed  limite 
and  to  make  the  advances  due  to  actual  amount  of  excavation. 

The  indications  of  stability,  however,  are  better  than  might  be  expected 
with  such  material. 

For  the  continuance  of  the  improvement,  including  the  survey  of  the 
river  to  Trenton,  and  the  dredging  at  Kincora  Bar  hitherto  estimated 
for  but  not  accomplished  on  account  of  the  lack  of  fands  and  the  i>re- 
dominance  of  the  Bordentown  dredging,  an  appropriation  of  $26,000  U 
required  for  fiscal  year  1882-'83. 

This  improvement  is  in  the  collection  district  of  Burlington,  N.  J.,  which  is  also  tbe 
nearest  port  of  entry.  The  nearest  fort  and  light  house  are,  respectively,  Fort  MiiBio 
and  Fort  Mifllin  light. 

Total  amount  appropriated  to  June  30,  1881 |81,00O  W 

Total  am>unt  expended  to  June  30,  1881 70,996  > 
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Money  statement. 

July  1,  1880,  amount  available $10,002  42 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$20,002  A2 

July  1, 1881|  amount  expended  during  fiscal  year,  exclusive  of 

outatanding  liabilities  July  1,1880 9,995  38 

July  1,  1881,  outstanding  liabilities 323  63 

10.319  01 

July  1, 1881,  amount  available 9,683  41 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883.    25, 000  00 


COMMERCIAL  STATISTICS. 

The  navigation  of  the  Upper  Delaware  River  depends  chiefly  upon  the  business  of 
the  two  canals  which  have  outlets  into  the  river,  one  at  Bordentown,  N.  J.,  and  the 
other  at  Bristol,  Pa. 

The  Upper  Delaware  and  the  Delaware  and  Raritan  Canal,  which  has  an  outlet  at 
Bordentown,  N.  J.,  forms  one  of  the  navigable  routes  between  Philadelphia  and  New 
York  for  steamers,  sailing  vessels,  barges,  &c. 

Durinc  the  year  1879  the  number  of  vessels  passing  in  and  out  of  the  river  at  the 
outlet  of  the  canal  at  Bordento\\'n  was  as  follows:  2,134  freight  steamers,  631  sailing 
vessels,  14,332  barges,  and,  112  rafts. 

The  tonnage  was  1,878,134,  an  increase  in  the  number  of  vessels  over  1878  of  1,337, 
and  tonnage  250,000. 

The  Delaware  Division  of  the  Lehigh  Canal  has  an  outlet  at  Bristol,  Pa.  The  num- 
ber of  vessels  passing  in  and  out  of  the  river  at  this  outlet  during  1879  was  2,564  all 
kinds,  and  tonnage  ^7,246. 

£ight  steamboat  companies  use  this  portion  of  the  river  between  Trenton  and  Phil- 
adelphia, employing  twenty-two  steamers  and  seventeen  barges  in  the  transportation 
of  passengers  and  freight. 

No  statistics  for  the  year  just  past  have  been  received. 


Ahsiraet  of  proposaU  rtoeived  by  CoU  J,  N»  Maoowib,  Carps  of  Engineers ^  at  12  o'clock  m. 
August  27,  1880, /ar  dredging  in  Delaware  Biver,  near  Bordentovmj  N,  J, 


1 

a 

s 

Names  of  biddem. 

1 

Tooommenoe. 

To  complete. 

Remarks. 

1 

2 

O.H.  Ferris 

Michael  Herron... 

Baltimore.  Md.... 
Bordentown,  N.  J. 

$0  45 
22 

Spring    of 

1881. 
Sept.  1,1881.. 

Oct.  1,1881.. 
May  30, 1881. 

Lowest  bidder. 

Abstract  of  contract  entered  into  by  Col.  J.  N.  Macomb ,  Corps  of  Engineers  ^  during  the  fiscal 
ytar  ending  June  30, 1881,  for  improvement  of  Delaware  Biver ^  near  Bordentowny  N.  J, 


Name  of  contractor. 


Kesidence. 


Michael  Herron I  Bordentown,  N.  J. 


Date  of  con- 


Dredging.,--- 


Per  eu.  yd.  . 

$0  22  I  Sept.  1, 1880. 


Hemarks. 


Completed    May     30, 
1881. 
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F   2. 

IMPROVEMENT  OF   DELAWARE  RIVER  BELOW  BRIDESBURG,  PENNSYL- 

VANIA. 

The  points  at  or  near  which  obstructions  to  the  free  navigation  of  the 
Delaware  Eiver,  below  Bridesburg,  now  exist  may  be  summarized  as 
follows : 

1.  Five-Mile  Point,  between  Bridesburg  and  Philadelphia. 

2.  Between  Potty's  Island  and  Philadelphia. 

3.  Smith's  Island  Bar,  between  Philadelphia  and  Camden. 

4.  A  shoal  in  mid-channel,  near  Greenwich,  Philadelphia. 

5«  The  Horseshoe,  between  Philadelphia  and  the  League  Island 
Navy  Yard. 

These  five  localities  may  be  considered  as  lying  within  the  harbor  of 
Philadelphia  proper. 

6.  Miflin  Bar,  3  or  3^  miles  below  League  Island. 

7.  Schooner  Ledge,  between  Chester  and  Marcus  Hook. 

8.  Cherry  Island  Flats,  opposite  Wilmington,  Del. 

9.  Bulkhead  Shoals,  above  Pea  Patch  Island,  upon  which  Fort  DeU- 
ware  is  built. 

10.  Dan  Baker  Shoals,  halfway  between  Philadelphia  and  the  se*. 
Below  these  shoals  which  are  usually  considered  as  lying  at  the  head  fsi 

Delaware  Bay,  there  are  other  shoals  with  a  draught  of  water  over  them 
insufficient  for  the  present  requirements  of  commerce. 

The  river  and  harbor  act  of  June  14, 1880,  made  special  appropriation 
for  Schooner  Ledge  and  Cherry  Island  Flats  (which  are  therefore  else- 
where reported  upon  in  detail),  and  appropriated  $85,000  for  the  gen- 
eral improvement  of  the  Delaware,  allotting,  however,  $40,000  for  opera- 
tions near  Potty's  Island,  and  $10,000  for  Smith's  Island  Bar.  The«e 
allotments  left  a  balance  of  $35,000  only,  for  the  remaining  points. 

It  was  impossible  with  this  limited  amount  to  do  more  Sian  continiR 
operations  where  they  had  been  in  progress  at  the  most  important 
points. 

The  reports  in  detail  for  each  locality  are  as  follows: 

FIVE-MILE  POINT. 

The  deep-water  channel  lying  along  the  Philadelphia  front,  termmateit 
below  Five-Mile  Point,  and  is  separated  by  a  bar  from  the  deep  water 
which  exists  opposite  Bridesburg,  and  extends  down  towards  the  east 
or  New  Jersey  side  of  Potty's  Island.  A  narrow  curved  channel  with  a 
low- water  depth  of  6  feet  only,  connects  the  two  close  under  Five-Mik 
Point,  and  the  up-river  navigation,  consisting  of  numerous  passenger 
steamboats  and  heavy  tows  of  canal  barges  en  route  to  and  from  the  two 
canals  debouching  into  the  Delaware  at  Bristol  and  Bordentown,  i^ 
greatly  inconvenienced  by  the  frequent  injury  and  delay  due  to  ground- 
ing. 

During  the  past  year,  for  the  relief  of  this  traffic,  the  channel  across 
the  bar  was  dredged  to  9  feet  at  low-water,  with  a  width  of  75  feet,  over 
a  distance  of  about  700  feet,  at  an  expense  of  $2,500.  This  was  regarded 
as  a  temporary  expedient  only,  and  no  degree  of  permanence  was  antici- 
pated. In  fact,  by  the  end  of  the  fiscal  year  the  channel  had  again 
shoaled  to  within  a  foot  of  its  original  depth.  It  may  be  assumed  that 
no  further  expenditure  at  this  point  would  be  judicious,  unless  the 
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amoaut  to  be  expended  be  large  enough  to  effect  a  radical  alteration  in 
the  regimen  of  the  river. 

Fortunately  the  latest  charts  have  shown  the  existence  of  a  narrow 
but  straight  up-river  channel,  close  under  the  upper  end  of  Petty's 
Island,  through  which  the  river  currents  run  true.  It  seems  probable 
that  this  channel  is  due  in  some  measure  to  the  building  up  of  the  point 
of  the  island  by  dredging  contractors  as  a  dumping-ground,  and  that 
the  deepening  and  widening  of  it  by  dredging  would  be  permanent. 

It  is  proposed  to  effect  this  during  the  ensuing  season. 

BETWEEN  PETTY'S  ISLAND  AND  PHILADELPHIA. 

The  construction  of  the  artificial  channel  through  the  bar  in  this 
vicinity  that  separated  the  deep  water  lying  off  the  upper  part  of  Phil- 
adelphia from  the  main  channel  below,  was  begun  in  1879,  and,  Under 
one  temporary  and  two  regular  contracts,  has  continued  until  the  present 
time. 

As  reported  last  year,  the  channel  on  July  19, 1880,  had  a  width  of  100 
feet,  24  feet  deep  at  mean  low- water. 

With  the  $40,000  allotment  of  river  and  harbor  act  of  June  14, 1880, 
further  contract  was  made  in  August,  and  by  June  30, 1881,  the  24-feet 
channel  had  been  widened  125  feet,  giving  it  a  total  width  of  225  feet. 
The  current  contract  will  be  completed  in  August,  and  a  new  one  will 
be  thereafter  made  for  continuing  the  widening. 

The  business  of  this  portion  of  the  harbor,  due  to  the  Beading  ship- 
ments, and  the  large  grain  elevator  recently  put  in  operation,  is,  as 
shown  by  the  commercial  statistics,  rapidly  increasing  in  extent  and 
value.  Accommodation  for  this  business  can  only  be  effected  by  a  con- 
siderable increase  of  channel  width,  for  which  liberal  expenditures  will 
be  required. 

BAB  BETWEEN  PHILADELPHIA  AND  CAMDEN. 

From  both  ends  of  Smith's  Island  bars  extend  up  and  down  stream 
to  the  great  inconvenience  of  vessels  passing  from  one  side  of  the  island 
to  the  other,  and  particularly  of  the  passenger  traffic  between  the  two 
cities. 

The  up-river  bar  in  especial  has  a  gre^t  development  and  nearly  unites 
with  one  coming  down  from  the  lower  end  of  Petty's  Island.  An  allot- 
ment of  $10,000  was  made  in  the  river  and  harbor  act  of  1880,  out  of 
the  general  appropriation  for  the  river.  In  view  of  the  doubts  that 
were  felt  as  to  the  permanency  of  any  channel  dredged  through  this 
bar,  careful  examination  was  made,  resulting  in  the  recommendation 
that  with  a  portion  of  the  appropriation  a  channel  should  be  opened  to 
a  depth  of  9  feet  in  a  direction  as  nearly  as  possible  in  the  line  of  flow 
from  Cooper's  Point,  Camden,  toward  Shackamaxon  street,  Philadel- 
phia. 

Between  September  13  and  September  30,  1880,  10,000  yards  were 
dredged,  resulting  in  a  channel  10  feet  deep  and  200  feet  wide. 

The  work  was  executed  as  rapidly  as  possible  and  with  unexpectedly 
favorable  results.  The  flow  of  the  currents  appeared  competent  to 
maintain,  and  even  slightly  to  deepen,  the  channel,  and  suggested  an 
anticipation  that  the  channel  east  of  Smith's  Island  might  become  the 
route  for  many  of  the  vessels  drawing  12  and  15  feet  that  now  throng 
the  narrow  main  passage  between  Smith's  Island  and  Philadelphia. 

It  is  proposed  during  the  ensuing  season  to  expend  the  balance  of 
the  appropriation  of  June,  1880,  in  widening  this  channel  to  400  feet. 
47  E 


738    REPORT  OF  THE  CHIEF  OF  *  ENGINEERS,  U.  S.  ARMY. 
SHOAL  NEAR  GREENWICH. 

As  reported  last  year,  this  shoal  has  16  or  18  feet  only  over  it  at  low- 
water,  and  should  undoubtedly  be  removed  as  soon  as  the  funds  can  be 
provided. 

The  estimated  amount  of  dredging  required  above  the  24  feet  mean 
low- water  place  is  250,000  cubic  yards,  which  will  cost  about  $75,000. 

THE  HORSESHOE. 

This  portion  of  the  river  is  so  named  from  its  peculiar  topography. 
It  constitutes  the  lower  part  of  the  harbor  proper  of  Philadelphia,  and 
while  the  curved  fomi  of  the  channel,  is,  to  a  certain  extent,  disadvan- 
tageous  the  channel  depths  are  ample  for  all  present  requirements. 

The  lighting  of  the  course  by  means  of  two  sets  of  light-houses,  now 
constructing,  will  ob\iate  most  of  the  summer  difficulties.  The  serious 
ones  are  developed  during  the  winter  season. 

The  Horseshoe  may  be  said  to  begin  at  Gloucester  and  terminate  at 
Eagle  Point.  Betw.een,  the  river  widens  to  double  its  dimensions,  whh 
broad  shallows  in  the  concavity  on  the  New  Jersej-  side,  and  the  Horse- 
shoe shoals  extending  out  from  the  convex  shore. 

The  ice  fills  this  enlargement,  lodging  on  the  flats  and  becoming  fixed 
in  position,  while  the  channel  is  choked  with  floating  masses  that  accu- 
mulate until  gorged,  and  movement  ceases  until  a  change  of  tide  partly 
relieves  the  pressure.  The  city  ice-boats  are  frequently,  though  not  al- 
ways, successful  in  loosening  the  jam  sufficiently  to  get  vessels  through. 

An  incidental  disadvantage  in  this  locality  is  caused  by  the  opening 
back  of  League  Island,  by  means  of  which  a  certain  loss  of  flow  in  the 
Delaware  occurs,  injurious  both  to  the  Delaware  and  to  the  maintenance 
of  the  channel  depths  in  the  Schuylkill,  near  the  mouth  of  which  the 
lower  end  of  Back  Channel  discharges. 

Suitable  means  should  be  found  both  to  correct  the  difficulties  of  the 
winter  navigation  of  the  Horseshoe  and  those  due  to  the  flow  through 
Back  Channel. 

The  subject  has  been  heretofore  investigated,  but  owing  to  the  con- 
siderable expense  involved  in  any  adequate  measures  and  the  greater 
pressure  for  expenditures  at  other  points,  no  decisive  steps  have  ever 
been  taken. 

Further  report  will  hereafter  be  made.  f    <      '     ' ' 

MIFFLIN  BAB. 

This  obstruction  is  the  first  common  to  all  vessels  trading  to  this  port, 
and  consists  of  an  up  and  down  stream  bar  separating  two  deep  chan- 
nels. 

An  artificial  channel  having  a  diagonal  direction  across  the  bar  was 
begun  in  1873,  and  dredging  has  progressed  yearly  since.  The  original 
depth  at  low-water  was  17  feet. 

The  Annual  Report  of  the  Chief  of  Engineers,  1879,  page  426,  shows 
that  at  that  time  a  channel  26  feet  deep  at  mean  low- water  existed,  after 
vigorous  operations  by  two  powerful  dredges. 

The  report  for  1880  indicates  a  reduction  in  depth  to  24  feet,  notwith- 
standing that  dredging  was  continued,  the  reduction  in  draught  being 
due  to  the  fact  that  but  one  dredge  was  employed,  and  that  of  a  character 
not  suited  to  such  deep  w^ork. 

Daring  the  past  year  the  work  has  been  still  less  satisfactor}\    Con- 
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tract  was  made  in  October,  1880,  with  $25,000  of  the  $85,000  of  the  ap- 
propriation of  June  14, 1880.  A  small  amount  of  work  was  done  in  No- 
vember and  early  December,  when  the  ice  compelled  the  withdrawal  of 
the  plant.  Instead  of  resuming  operations  early  in  the  spring,  the  con- 
tractor was  backward  in  providing  a  suitable  dumping  place  for  the 
dredgings,  and  in  consequence  did  not  begin  until  May.  By  the  30th 
June,  13,252  cubic  yards  only  had  been  dredged. 

The  consequence  of  this  inefficient  execation  is  that  at  the  close  of  the 
fiscal  year  the  low-water  depth  of  the  channel  has  decreased  to  22  feet, 
which  is  entirely  inadequate  to  the  requirements  of  the  Delaware  traffic. 
The  contract  was  to  have  terminated  on  Jane  30,  but  the  time  was 
extended  to  September  30. 

The  improvement  of  Mifflin  Bar  has  some  features  not  shared  by  any 
other  locality  now  under  treatment,  except  possibly  the  channel  through 
Cherry  Island  Flats. 

Experience  haa  demonstrated  that,  in  order  to  counteract  the  filling 
due  to  natural  causes,  an  annual  expenditure  is  required  fbr  dredging, 
and  it  is  possible  that  in  time  the  successive  yearly  removal  of  deposits 
would  at  length  establish  a  satisfactory  regimen.  The  amount  of  dredg- 
ing required,  however,  would  be  immense.  There  is  reason  to  believe 
that  this  amount  could  be  largely  reduced  by  sach  rapid  and  energetic 
work  as  would  suffice  to  compel  the  tidal  currents  to  aid  rather  than 
oppose. 

The  construction  of  permanent  works  in  the  alluvial  bed  of  a  tidal 
stream  of  the  dimensions  of  the  Delaware  would  involve  a  great  cost^ 
and  should  be  postponed  until  clearly  proven  to  be  necessary. 

It  is  proposed  during  the  ensuing  fiscal  year  to  expend  $45,000  of  the 
appropriation  of  March  3, 1881,  in  dredging  to  a  depth  of  26  feet  at 
mean  low- water,  and  by  rapid  work  to  ascertain  what  width  of  channel 
of  that  depth  can  be  secured,  and  observe  the  resulting  action  of  the 
tides. 

SCHOONBR  LEDGE  AND  CHEBBY'  ISLAND  FLATS, 

respectively  18  and  27  miles  below  Philadelphia,  are  obstructions  whose 
removal  is  of  great  importance.  Each  has  its  distinct  appropriation 
and  separate  report. 

BULKHEAD  SHOALS. 

With  the  increased  dimensions  of  shipping  and  the  improvements  in 
progress  at  other  points,  these  shoals  are  becoming  a  more  serious  ob- 
struction every  year. 

The  channel  is  now  22  feet  in  depth  and  narrow,  and  vessels  are  con- 
stantly grounding,  or  comj>elled  to  anchor  above  and  below  to  await  the 
rise  of  tide.  A  considerable  expenditure  will  be  required  to  deepen  and 
widen  the  channel  in  the  vicinity  of  the  Deep- Water  Point  Eanges. 
Being  a  flood-tide  channel,  the  obstructions  are  found  near  the  upper 
end,  and  it  is  probable  with  the  removal  of  the  wrecks  lying  in  the 
vicinity  that  the  depth  of  24  or  25  feet  can,  with  a  few  years'  work,  be 
made  permanent. 

In  consequence  of  the  lack  of  sufficient  funds  to  accomplish  any  val- 
uable results,  no  exj>enditure8  were  made  upon  these  shoals  during  the 
past  year,  although  an  allotment  of  $8,000  or  $10,000  was  reserved  there- 
for out  of  $85,000  appropriated  in  June,  1880.  With  this  balance,  and 
a  further  sum  of  $32,000  out  of  the  $100,000  appropriated  March  3, 1881, 
contract  will  be  made  during  the  eusuing  season  for  dredging  a  24foot 
channel  to  as  great  a  width  as  the  funds  available  will  admit. 
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DAN  BAKER  SHOALS. 

These  shoals  lie  across  the  expansion  of  Delaware  Eiver,  below  Beedj 
Island,  and  are  probably  due  in  part  to  this  spreading  of  the  shores,  and 
in  part  to  the  change  of  direction  in  the  course  of  the  stream. 

As  in  the  case  of  Bulkhead  Shoals,  two  sets  of  range  lights  are  re- 
quired to  mark  the  course. 

The  channel  depths  are  22  and  23  feet,  and  while  hitherto  oo  expend- 
itures have  been  made  in  this  locality  by  reason  of  the  insufficieut 
appropriations  and  the  urgency  at  other  points,  the  pressure  for  a  modi 
flcation  of  the  diflftculties  encountered  is  steadily  increasing.  The  chart 
from  a  recent  survey  shows  that  in  order  to  connect  the  24-foot  curves 
above  and  below  the  shoals  dredging  will  be  required  for  a  distance  of 
about  1,800  yards  with  an  average  depth  of  cut  of  about  1  yard.  In 
order  to  meet  the  requirements  of  navigation,  the  channel  width  should 
not  be  less  that  300  yards.  The  material  to  be  removed  is  sand  and  mod, 
and  since  the  excavation  would  be  made  along  the  natural  channel,  that 
is,  the  line  of  present  deepest  water,  it  is  not  believed  that  any  extraor- 
dinary tendency  to  fill  would  be  developed  by  the  deepening. 

The  iuiprovement  might  therefore  be  expected  to  prove  at  least  semi- 
permanent in  its  character. 

PROPOSED  APPLICATION  OF  THE  $100,000   APPROPRIATED  IN  ACT  OF   MARCH   3,    l-*-L 
FOR  DELAWARE   RIVER  BELOW  BRIDE8BURG. 

Contiuuing  operations  at  Mifflin  Bar ^45,  *<» 

Begin  operations  at  Bulkhead  Shoals 32,1)^ 

Continuing  operations  at  Petty's  Island  Bar 20,000 

Constructing  new  up-river  channel  past  head  of  Petty 's  Island 3,  OOP 

Total Id),  00$ 

WRECKS. 

The  complete  removal  of  wrecks  within  as  brief  a  i)eriod  as  possible 
after  their  occurrence  will  always  be  an  important  feature  of  river  and 
harbor  improvements. 

Besides  being  dangerous  obstructions  themselves,  the  interference 
with  the  regular  flow  of  the  currents  due  to  their  pres^aoQ  in,  Jl^e^easilj 
abraded  bed  of  an  alluvial  tidal  stream  like  the  I^^mware,^  T^y^*bM 
velocities  of  2  and  2^  miles  per  hour,  is  liable  to  cause  immed^te  changes 
of  channel  and  the  formation  of  shoals  that  rapidly  become  formidable 
in  dimensions  and  consequent  cost  of  removal. 

Up  to  June,  1880,  there  was  no  general  legislation  authorizing  the 
executive  officers  of  the  United  States  to  remove  these  wrecks,  and  the 
accompaning  list,  furnished  by  Mr.  C.  K.  Eoss,  master  warden  of  thi« 
port,  shows  the  result  of  this  inaction. 

Section  4  of  the  river  and  harbor  act  of  June  14, 1880,  marks  the  inten- 
tion of  Congress  to  provide  generally  for  the  removal  of  all  wrecks  prej- 
udicial to  the  navigation  of  the  navigable  waters  of  the  United  States, 
and  is  an  invaluable  step  in  the  right  direction.  Some  difficulty  may, 
however,  be  encountered  in  carrying  out  the  provisions  of  the  act.  it 
may  prove  that  the  failure  to  mention  a  specific  sum  to  be  drawn  against 
by  the  Secretary  of  War  for  the  removal  of  wrecks  is  a  defect  in  the  law, 
and  the  condition  that  the  vessel  and  cargo  shall  be  sold  to  the  hi^he«t 
bidder  aftsr  removal  is  clearly  disadvantageous  to  the  United  Stat4»«. 

If  the  wreck  and  cargo  are  worth  more  than  the  cost  of  removal,  the 
owners  or  underwriters  may  generally  be  relied  upon  to  effect  it.    The 
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wrecks  remaining  to  be  removed  by  the  United  States  will  not  usually 
repay  this  cost.  Contract  having  been  made  for  removal,  the  value  of 
material  latided  will  in  a  great  measure  depend  upon  the  care  and  means 
employed. 

The  divers  who  do  such  work  will  expedite  their  own  labor  by  per- 
forming it  by  the  readiest  method,  irrespective  of  resulting  values,  and 
their  operations  cannot  be  easily  supervised. 

If  the  executive  officers  charged  with  the  removal  of  these  derelicts 
were  authorized  to  use  the  existing  values  in  the  wrecks,  to  reduce  the 
cost  of  removal,  by  surrendering  the  wreck  and  cargo  to  the  contractors 
at  the  time  of  making  contract,  an  important  economy  would  be  attained, 
since  the  wreckers  would  have  an  interest  in  conserving  as  much  value 
as  possible,  and  could  therefore  offer  more  for  it  in  situ  than  any  one 
else,  either  then  or  later.  The  value  of  the  wreck  and  cargo  could  then 
be  made  a  direct  offset  to  the  cost  of  removal  with  resulting  economy 
and  simplicity  of  account.  It  is  assumed  that  the  officer  charged  with 
the  duty  shall  have  informed  himself  as  fully  as  possible  of  the  condition, 
cargo,  &c.,  of  the  wreck. 

In  order  to  cover  this  point  as  well  as  to  meet  the  objection  to  an 
"  indefinite"  appropriation,  I  respectfully  recbmmend,  1st,  an  appropri- 
ation of  $5,000  **  for  the  removal  of  wrecks  in  Delaware  Bay  and  River,'' 
to  be  used  in  getting  rid  of  th^  more  formidable  obstructions  now  exist- 
ing or  that  may  hereafter  occur,  and,  2d,  that  the  slight  modification  be 
made  in  the  existing  law  of  June  14,  1880,  necessary  to  allow  of  the 
values  in  wreck  and  cargo  (whey  declared  derelict  after  due  notice  to 
owners)  being  used  as  an  offset  to  the  cost  of  removal  at  the  time  of 
making  contract. 

In  other  words,  that  the  vessels  and  contents  may  be  sold  to  the 
wreckers,  who  nine  times  out  of  ten  will  bid  more  for  them  than  any 
one  can  after  removal.    The  existing  law  covers  the  tenth  case. 

The  appended  list  of  wrecks  is  not  necessarily  complete,  the  informa- 
tion having  been  collected  by  Mr.  Ross  in  the  only  method  now  practi- 
cable, viz,  from  the  pilots.  The  names  of  both  vessels  and  owners  are 
in  many  cases  wanting. 

ICE  HARBORS. 

The  manifest  necessity  for  the  protection  of  the  commerce  of  the  Del- 
aware by  the  construction  of  ice  harbors  at  suitable  points  for  the  shelter 
of  vessels  is  an  accepted  proposition  having  the  sanction  of  Congress  by 
repeated  legislation. 

The  following  quotation  is  made  from  Captain  Ludlow's  report  of  Jan- 
uary 24, 1880 : 

Id  averace  years  there  are  about  three  months,  viz,  between  December  15  and 
March  15,  oaring  which  more  or  less  ice  is  running  in  the  Delaware.  This  ice  moves 
ap  and  down  stream  with  the  tides  and  from  side  to  side  of  the  channel,  according  to 
the  direction  and  velocity  of  the  wind,  and  at  times  from  repeated  packing  m4y 
become  heavy  enough  to  crush  in  the  bows  of  a  large  iron  steamer,  if  they  be  not  suf- 
ficiently protected  against  it.  At  other  times  the  ice  may  be  only  an  inch  or  so  in 
thickness,  bat  in  either  condition  is  dangerous  to  shipping,  and  especially  to  wooden 
vessels,  the  thin  ice,  from  its  sharp,  cutting  action  at  the  water-line,  being  frequently 
rather  more  so  than  the  heavier  floes. 

The  past  winter  exhibited  some  abnormal  phenomena  for  this  lati- 
tude, freezing  taking  plaee  at  an  extraordinarily  early  day,  and  with  pro- 
longed periods  of  steady  cold  weather,  lasting  until  late  in  the  spring. 

At  one  time,  and  for  several  days,  the  entire  surface  of  the  river  and 
bay,  and  as  far  seaward  as  the  eye  could  reach,  was  covered  with  an 
nnbroken  sheet  of  ice.    Fortunately  such  winters  do  not  occur  twice  in 
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a  century.  Again,  an  open  winter  occurs,  such  as  that  of  1879-^80,  wh^i 
scarcely  any  ice  formed.  It  is,  however,  the  average  condition  at  least 
that  must  be  provided  for,  and  it  may  be  assumed,  for  this  purpose,  that 
during  three  months  the  safety  of  the  Delaware  navigation  requires  ttc 
protection  of  ice  harbors. 

The  two  principal  existing  ones  are  at  Xew  Castle  and  Marcus  Hook, 
the  former  inclosing  about  6  acres  and  the  latter  recently  increased  from 
4  to  8  acres  by  the  construction  of  two  additional  piers. 

The  Chester  Harbor  is  small  and  incapable  of  enlargement,  and  the 
Keedy  Island  Harbor  has  completely  gone  to  decay. 

The  restoration  of  the  Reedy  Island  Harbor,  or  rather  its  reconstrac- 
tion  about  6  or  7  miles  further  down,  is  to-day  most  urgently  demanded 
by  the  navigation  interest.  Vessels  entering  from  sea  are  apt  to  «i- 
counter  heavy  freshwater  ice,  discharged  by  the  river,  while  those  on 
the  outward  journey,  having  come  down  from  New  Castle  with  one  tide, 
should  be  able  safely  to  await  a  favorable  wind  and  tide  for  going  to 
sea.  It  is  understood  that  in  the  absence  of  a  suitable  harbor,  vessels 
must  either  resort  to  the  dangerous  and  often  futile  expedient  of  an- 
choring in  the  moving  ice,  or  submit  to  drifting  with  it,  thereby  losing 
the  distance  gained  and  running  the  risk  of  grounding. 

The  two  harbors  at  New  Castle  and  Marcus  Hook  are  so  essential  to 
the  moving  traffic  of  the  river  and  are  so  crowded  with  vessels  at  cer- 
tain times  as  to  call  for  protection,  against  a  yearly  increasing  evfl, 
which  is  stated  in  the  report  by  Colonel  Ludlow,  previously  referred  to, 
as  follows : 

The  pre-emption  of  these  costly  structures,  intended  to  protect  vesselii  paiBnioj^ 
their  voyages  and  caught  in  the  ice,  by  other  vessels  that  occupy  them  during  the  i 

winter  merely  as  a  lying-up  place,  is  an  abuse  that  has  increased  until  the  ntility  of 
the  harbors  to  the  interests  intended  to  be  benefited  has  been  largely  redoced. 

And  the  recommendation  was  made  that  a  harbor-master  should  be 
appointed  by  the  United  States  to  exercise  control  over  all  vessels  en- 
tering the  harbor. 

It  is  desired  to  renew  and  emphasize  this  recommendation.  No  doubt 
exists  as  to  the  desirability  of  an  efficient  supervision  of  these  harbon 
for  at  least  three  months  in  the  year.  The  only  question  is  as  to  the 
means. 

Both  Marcus  Hook  and  Kew  Castle  are  places  of  small  popnlati<Hi* 
and  the  appointment  of  a  harbor-master  by  the  local  authorities,  even 
were  it  desirable  to  transfer  the  duty  to  them,  would  fail  to  canrry  with 
it  the  requisite  weight  to  enforce  necessary  measures.  In  order  to  a 
thorough  discharge  of  his  duties,  the  harbor-master  should  be  a  United 
States  officer;  and  since  neither  of  the^e  harbors  is  yet  completed,  and 
both  are  therefore  in  charge  of  the  Engineer  Department,  United  States 
Army,  it  is  strongly  recommended  that  by  suitable  legislation  Congress 
should  authorize  the  temporary  appointment,  by  the  engineer  officer  in 
charge  of  the  river  and  harbor  improvements,  of  harbor- masters,  who 
shall  receive  their  instructions  from  the  United  States  Engineer  office, 
and  be  empowered  to  compel  a  vessel  either  to  change  her  position  or  to 
leave  the  harbor,  as  he  may  direct* 

Entirely  suitable  and  capable  persons  for  this  duty  can  be  engaged 
at  $3.50  per  day  for  the  period  of  employment,  which  should  oontinue 
during  the  ice  season. 

DISPOSAL   OF  DREDGINGS. 

The  system  inaugurated  in  1879,  of  providing  in  all  dredging  contracts 
that  the  materials  dredged  shall  be  removed  from  the  tidal  limits  of  the 
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river,  either  by  landing  them  above  high-water  or  confining  them  by  a 
permanent  dike  or  bnlkhead,  has  since  been  pnrsued,  with  marked  benefit 
to  the  navigation. 

The  material,  which  was  formerly  dredged  at  one  point  and  wasted  by 
damping  it  at  another,  is  now  taken  entirely  out  of  the  stream  and  used 
in  filling  up  lowlands,  or  otherwise  usefully  disposed  of. 

Furthermore,  the  serious  injury  to  navigation  caused  by  the  indiscrimi- 
nate dumping  of  dredgiugs  to  the  annual  amount  of  millions  of  cubic 
yards,  both  in  deep  channels  and  where  too  little  depth  already  existed, 
has  been  checked,  and  the  local  authorities  have  been  enabled  to  promote 
a  wholesome  respect  for  existing  salutary  laws.  While  infractions  of 
these  laws  have  occurred,  their  open  violation  has  ceased  and  is  no  longer 
justified  by  public- opinion. 

The  cost  of  the  work  as  now  performed  is  not  much,  if  any,  greater 
than  formerly,  but  the  price  of  dredgiugs  is  a  function  oi  many  variables 
and  cannot  be  clearly  solved  for  one.  A  comparison  of  existing  prices 
with  those  of  former  years  shows  that  they  are  both  less  and  greater. 

As  might  be  anticipated,  the  contractors  adapt  their  methods  to  the 
altered  circumstances,  and  make  a  profit  by  filling  lowlands,  either  their 
o^n  or  otherwise,  that  under  competition  reduces  the  actual  cost  of 
dredging  to  nearly  or  quite  the  old  figures. 

The  economy  resulting  from  the  fact  that  a  great  source  of  injury  to 
the  navigation  has  been  cut  off,  and  that  the  materials  now  dredged 
will  not  hereafter  have  to  be  rehandled,  is  beyond  computation. 

SURVEY  OF  DELAWARE  RIVER. 

The  act  of  June  14, 1880,  directed  a  continuance  of  the  survey  of 
Delaware  Biver  which  was  begun  in  1878. 

For  the  purposes  of  the  survey  the  limit  of  the  river  was  assumed  to  be 
in  the  vicinity  of  Liston's,  where  engineering  constructions  have  been 
proposed,  and  which  is  usually  regarded  as  the  head  of  the  bay. 

The  Annual  Report  of  the  Chief  of  Engineers,  1879,  pages  485-6,  gives 
the  progress  of  the  work  to  June  30, 1879. 

In  the  absence  of  any  special  appropriation,  and  with  funds  derived 
from  the  amount  allotted  in  the  survey  section  of  the  act  of  1880,  the 
work  has  been  continued  the  past  year  until  the  river  has  now  been  com- 
pletely surveyed  from  League  Island  to  below  Liston^s  Point,  and  charts 
are  in  course  of  preparation  on  a  scale  of  800  feet  to  the  inch,  which  will 
be  hereafter  submitted.  The  sextant  was  freely  used  in  this  work  not 
only  from  the  surveying  launch  for  the  hydrography,  but  for  a  rapid 
sketching  in  of  the  shore  lines  between  the  trigonometrical  stations. 

In  addition  to  the  surveys  specially  ordered,  frequent  examinations 
have  been  made  of  the  various  localities  under  improvement.  As  a  rule, 
a  survey  is  made  in  the  spring  preliminary  to  resumption  of  work,  occas- 
ionally again  as  the  work  progresses,  and  in  the  fall  before  the  close  of 
navigation.  In  the  case  of  a  work  completed  during  the  season,  the  re- 
salt^  are  ascertained  before  final  payment.  The  successive  charts  con- 
stitute a  practical  history  of  each  work  essential  to  a  proper  understand- 
ing of  its  local  features  and  special  peculiarities. 

In  order  to  complete  the  survey  and  chart  of  the  tidal  section  of  the 
Delaware,  an  appropriation  of  $3,000  is  recommended  for  continuing  the 
survey  from  Phfladelphia  toward  Trenton. 

GENERAL  REMARKS  AND  RECOMMENDATIONS. 

The  task  of  regulating  a  stream  of  the  dimensions  of  the  Delaware  must 
be  regarded  as  a  formidable  one,  whether  from  the  point  of  view  of  time 


744         REPORT    OF   THE    CHIEF    OF   ENGINEERS,  V.  S.  ARMY. 

or  cost.  In  order  to  attain  a  continaoas  low- water  navigation  of  25  or 
26  feet  from  Philadelphia  to  the  sea,  large  annual  expenditures  will  be 
required  for  many  years  to  come,  and  the  greater  portion  of  these  will 
probably  be  needed  for  the  dredging  operations  necessary  for  the  re- 
moval of  shoals  and  silt  J&om  the  bed  of  the  stream.  In  addition  to  the 
Delaware  itself,  an  amount  of  dredging,  i)erhaps  half  as  great,  will  be 
demanded  for  the  improvement  of  its  numerous  affluents. 

Under  these  circumstances,  any  practicable  reduction  of  the  cost  of 
dredging  is  of  great  importance,  both  to  the  navigation  and  to  the  United 
States  fi'casury. 

The  contract  system  generally  in  force  for  this  work  has  some  serious 
defects. 

The  appliances  owned  by  the  contractors  have  not  as  a  rule  been  radi- 
cally improved  for  many  years.  The  requirements  of  their  buHiness  are 
such  that  they  must  be  ready  to  take  any  sort  of  work  at  short  notice. 
The  dredging  plant  is,  therefore,  not  perfectly  adapted  to  any  one  kind 
of  work,  and  in  the  majority  of  cases  is  not  capable  of  economical  or 
scientific  work  at  all.  The  English  and  Canadian  authorities  get  their 
dredging  done  at  stated  cost,  averaging  about  one-half  those  paid  for 
similar  work  in  this  country.  It  follows  that  either  the  American  con- 
tractors make  immense  profits  (which  is  certainly  not  the  case),  or  that 
the  average  dredge  is  an  unscientific  and  costly  machine.  As  a  matter 
of  fact,  regarded  as  pieces  of  machinery  adapted  to  a  special  pur|K>6er 
they  are  as  a  rule  extremely  defective. 

So  far  as  the  government  work  is  concerned,  the  remedy  is  obvious. 
In  any  stream  where  it  is  certain  that  large  amounts  of  dredging  will  be 
annually  required,  the  United  States  should  build  their  own  plant  npoo 
the  most  approved  plans  and  use  the  most  recently  perfected  appli- 
ances. In  the  Delaware  there  will  be  full  employment  for  at  least  three 
powerful  dredges,  with  the  necessary  scows  and  other  appliances.  The 
advantages  of  the  possession  by  the  United  States  of  an  efficient  dredg- 
ing plant  would  be  several. 

The  cost  of  dredging  would  be  greatly  reduced,  and  the  ultimate  ef- 
fectiveness of  the  appropriations  for  river  and  harbor  works  would  be 
correspondingly  augmented. 

When  rapid  and  thorough  execution  is  required,  such  as  that  on  Mif- 
flin Bar,  the  government  dredges  could  be  trusted  to  do  the  work,  when 
few  contractors  could  be  found  with  proper  plant. 

At  such  times  as  an  emergency  called  for  the  immediate  nse  of  a 
dredge,  it  could  be  had  without  loss  of  time. 

The  cost  of  many  of  the  smaller  dredging  works  would  be  redneed 
one-half  or  even  two-thirds.  For  the  larger  works  competition  tends  to 
keep  down  prices.  The  smaller  ones  fall  to  those  having  unemployed 
dredges  in  the  vicinity  at  prices  frequently  two  or  three  times  greater 
than  the  real  cost  of  the  work. 

The  appropriations  in  the  river  and  harbor  acts  for  improvements^ 
being  usually  less  than  are  needed  for  the  execution  of  the  work  itself^ 
allow  no  margin  for  the  accumulation  of  plant  by  the  government,  and 
special  authority  and  provision  are  therefore  required.  I  respectfully 
recommend  that  a  beginning  be  made  during  the  ensuing  year  by  means 
of  a  special  appropriation  of  $75,000,  independent  of  the  amounts  of 
appropriations  for  particular  streams,  for  the  construction,  under  plans 
to  be  prepared  in  this  ofiflce,  of  one  improved  dredge  and  three  scows, 
for  general  use  in  this  district,  wherever  they  may  be  useM. 

It  should  be  understood  that  even  were  three  dredges  owned  by  the 
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government,  there  would  still  be  full  occupation  for  all  serviceable  plant 
owned  by  contractors. 

Another  point  to  which  it  is  desired  to  invite  attention  is  the  proba- 
bility that  in  the  near  future  some  action  may  be  necessary  looking  to 
a  certain  regulation  or  supervision  of  shore  structures  on  the  banks  of 
streams  under  improvement  by  the  United  States. 

State  laws  generally  concede  to  riparian  owners  the  right  to  build  to 
low-water  mark  without  interference.  Under  these  laws,  and  with  ex- 
tensions beyond  low-water  authorized  by  the  local  authorities,  struc- 
tures have  been  built  whose  effects  are  manifestly  injurious  to  naviga-. 
tion,  and  will  continue  until  their  removal. 

It  often  escapes  observation  that  a  shore  structure  extending  into  the 
stream  so  as  to  interfere  with  the  flow  of  the  currents  may  be  as  detri- 
mental both  in  the  present  and  future  as  though  it  had  been  built  in  the 
middle  of  the  stream. 

Some  general  legislation  will  be  needed  to  correct  existing  and  possi- 
ble encroachments  of  this  character. 

ESTIMATE  FOE  1882-'83. 

For  the  continuance  of  the  works  now  in  progress,  there  will  be 
required  during  the  fiscal  year  ending  June  30,  1883,  not  less  than 
$150,000. 

This  estimate  makes  no  allowance  for.  beginning  operations  on  Dan 
Baker  Shoals.  Should  such  allowance  be  made,  the  estimate  would  be 
increased  by  $50,000. 

SUMMARY  OF  AMOUNTS  RKCOMMENDED  FOR  APPROPRIATIONS  IN  THIS  REPORT. 

Improving  Delaware  River  below  Bridesburg,  Pa $150, 000  00 

Beginning  operations  on  Dan  Baker  Shoals 50,000  00 

Removal  of  wrecks  in  Delaware  Bay  and  River 5, 000  00 

CoDtinning  survey  from  Philadelphia  to  Trenton 3,000  00 

Construction  of  one  improved  dredge  and  appliances 75, 000  00 

Total 283,000  OO 

The  total  appropriations  for  the  improvement  of  this  river  to  June  30,  1881,  are 
•535,000. 

Maney  statement. 

July  1,  1880,  amount  available $88,525  31 

Amount  appropriated  by  act  approved  March  3,  1881 100,000  00 

$188,525  31 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  UabUities  July  1, 1880 43,403  54 

Jaly  1,  1881,  outstanding  liabilities 2,883  99 

46,287  53 

July  1, 1881,  amount  available 142,237  78 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883,  for  the  Delaware  River 150,000  00 

Ditto,  for  special  purposes  above  enumerated 133,000  00 

Total 283,000  00 
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LIST  OF  VESSELS  SUNK  IN  DELAWARE  BAY  AND  RIVER. 

Brig,  on  Duck  Creek  Flats.  (Buoyed.)  Sunk  about  five  years.  Owned  by  Ajres 
A  Preacott. 

Two  schooners,  about  3  or  4  miles  above  New  Castle.    (Buoyed.)    Sunk  in  1879. 

Schooner  Chas.  Devins,  about  three-fourth  of  a  mile  below  the  Buoy  of  the  Middle,  ia 
the  channel.    (Buoyed.) 

Schooner,  close  to  the  turn  buoy  in  the  Pea  Patch,  Bight  of  New  Castle.  (Buoyed.) 
Sunk  in  1879. 

Schooner,  below  Morris  Liston^s,  upper  part  of  Duck  Creek  Flats.    (Buoyed.) 

United  States  steamer  Ironsides,  lower  inward  part  Horse  Shoe. 

Oyster  boat,  about  1  mile  above  New  Castle,  in  the  channel,  in  about  4  ^aUioiBi 
water.    (No  buoy.) 

Oyster  boat,  above  Reedy  Island,  in  the  channel,  in  about  5  fathoms  water.  (No 
buoy.) 

Schooner,  one-quarter  mile  below  li^ht-skip.  14-foot  bank.    (Buoyed.) 

Schooner,  1  mile  northeast  of  flats  (Miah-Maul),  sunk  August  34,  1880.  Owned  in 
Lewiston,  Del. 

Schooner,  upper  end  of  Bombay  Hook  Woods. 

Three-masted  schooner,  below  channel  buoy,  a  little  to  the  westward  below  New  Cat- 
tle.   (Channel  buoy.)    Sunk  about  two  j^ears. 

Four  canal-boats,  a  little  below  Christian  street  wharf. 


Abstract  of  proposals  received  by  Col,  «/*.  N,  Maoomhf  Corps  of  Engineers  ^  at  12  o'cUtek  i 
August  17, 1880,  for  dredging  in  Delaware  Biver  near  Pettjf's  Island, 


No. 

Xames  of  bidders. 

Residence. 

Price  per 
oabic  yard. 

Time  of  com- 
mencing. 

Time  of  com- 
pleting. 

BeflMTka. 

1 

2 
3 

G.H.r6rri8 

Frank  Pidfteonjr. 
American  Dredg- 
ing Company. 

Balthnore.Md... 

New  York  City.. 
Philadelphia,  Pa. 

10  40 

51 
46 

When  notified 
that  bid  is  ac- 
cepted. 

InMdaya.... 

Oct.  1,1880.... 

Deo.  1,  1881 

Nov.  1,  1881 
Oct  1,  1881 

LoweathiMK, 

Abstract  of  proposals  received  by  Col,  J,  N,  Macomb ^  Corps  of  Engineers j  at  12  o'^ock  a.. 
Augtist  28,  1880,  for  dredging  in  Delaware  Biver  between  Carney  N,  J,,  and  PkUadd- 
phia^  Pa, 


No. 

Xames  of  bidders. 

Price  per 
cubls  yard. 

To  commence. 

Tooom^eU.  <    ResMrka. 

1 
2 

G.H.  Ferris 

American  Dredg- 
ing Company. 

Philadelphia,  Pa. 

♦"S* 

Sept  1,  1880 
At  once 

Dec    1,    1880 

Remove  about    Lowc«t  bidder 

1,000  yards 

per  day. 

Abstract  of  informal  proposals  received  by  Col.  J.  N.  Macomb  j  Corps  of  Engineers^  in  renomm 
to  a  circular  letter  of  September  9,  1880,  inviting  same  for  dredging  at  Five-Mile  PoimU 
Delaware  Biver, 


No. 

Names  of  bidders. 

Residence. 

Dredging.  ,         Remarks. 

1 

AmArioAn  DredfHfiir  Comi>anv 

Percu.yd.\ 

Philadelphia.  Pa $0  46     ! 

Baltimore,  Md 42      ' 

? 

(Th  FerriT!:™..:!:!^..:^ 

3 

Frank  Pidgeon,  Jr 

New  York  City '            asx     T.owMt  bidder. 

*"  1 
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^hstract  of  proposals  received  by  Col,  J,  X,  Macomby  Corps  of  Engineers,  at  12  o^ clock  m., 
October  11,  lb80,  for  dredging  in  Delaware  River  at  Mijfflin  Bar, 


K-o. 


Names  of  bidden. 


1  National  DredgiDg  Com- 
I      pany. 

2  ,  American  Dredging  Com- 

pany. 


3      Frank  Pidgeon,  Jr . 


Dredging. 


Residence. 


II? 

S  «  ei  <* 


Washington.  D.C. 

Philadelphia.  Pa..  I 

I 
New  York,  y.Y..; 


Per  eu.  yd.  '  Per  eu.  yd. 


43 


33 


10  34 
41 


Remarks. 


Provided  that  they  are 
awarded  the  contract 
for  SchavlkUl  River. 

Provided  that  they  have 
the  exclosive  nse  of  the 
government  plant. 

Lowest  bidder. 


Abstract  of  contracts  entered  into  by  Col,  J,  X,  Macomb  j  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881,  for  improveinent  of  Delaware  River  beUnv  Bridesburg,  Pa, 


Names  of  contrac- 
tors. 


Amerian  Dredging 
Company. 

Do 


Locality. 


•a 
I 


I- 

r 


Near  Petty 's  Island  J 
Smith's  Island 


Pereu.yd, 
$0  46 


Frank  Pidgeon.  Jr.. .  New  York,  City.,  Five-Mile  Point  . 
Do ....do Mifflin  Bar 


39 

38^' 
S^  !0c1 


1880. 
Aag.26 

Sept  6 

Sept  18 


ptl8 
;t.  25 


Remarks. 


Completed  Septem- 
ber 30,  1880. 
Completed. 


COMMERCIAL  STATISTICS. 

[Taken  from  the  books  of  the  Maritime  Exchange,  Philadelphia,  from  January  1  to  December  31, 1880.] 

American  vessels  entered  from  foreign  ports : 

Vessels  (cargo) 474 

Tons  (cargo) 282,362 

Vessels  (ballast) 10 

Tons(baUast) 8,744 

American  vessels  cleared  for  foreign  ports : 

Vessels  (cargo) 313 

Tons  (cargo) 228,428 

Vessels  (ballast) 34 

Tons  (ballast) 10,534 

Foreign  vessels  entered  from  foreign  ports : 

Vessels  (cargo) 1,059 

Tons  (cargo) 882,611 

Vessels  (ballast) 170 

Tons  (ballast) 119,443 

Foreign  vessels  cleared  for  foreign  ports : 

Vessels  (cargo) 1,136 

Tons  (cargo)  .:.... 899,996 

Vessels  (ballast) 22 

Tons  (ballast) 10,579 
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Number  of  coastwise  arrivals : 

Steamers 1,872 

Ships  * 7 

Barks 50 

Brigs 44 

Schooners - 4,152 

Number  of  coastwise  clearances : 

Steamers , 1,846 

Ships 19 

Barks : 54 

Brigs 49 

Schooners 3,393 

Exports  of  grain  and  petroleum  from  the  port  of  Philadelphia  from  1870  to  1880,  inclusive. 


Grain. 


Oil. 


1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 


SusheU.     I 

i 


2,797,946 

3, 665, 763 

3,  691,  035 

5,  241, 365 

7,  631, 916 

20, 839, 420 

12, 888;  269 

28,684,487 

31, 387, 851 

27, 892, 234 


Barreig. 
1. 101.  636 
1,256,866 
1, 221.  258 
1.  891,  764 
1.  672, 242 
1. 367,  574 
1,396,935 
986.799 
1.503,833 
1, 726^1 1* 
1.084.68:! 


Shipments  of  anthracite  coal  from  Port  Richmond  hy  ths  Philadelphia  and  Reading  Bail- 
road  Company,  from  1870  to  1880,  inclusive. 


Tons. 

1870 1,951,467 

1871 2,343,025 

1872 .' 2,238,850 

1873 2,226,865 

1874 2,051,127 

1875 1,703,459 


Tons. 

1876 1,832,627 

1877 2,784,657 

1878 2,136,215 

1879 2,618,309 

1880 1,631,603 


Exports  to  foreign  countries  from  the  port  of  Philadelphia  during  1880. 

Bacon  and  hams $4,800,872 

Bee^  salt 5SSr,909 

Beef,  fresh 57i6,716 

Boards,  lumber,  bark,  &c 715,733 

Books :W,928 

Butter 94,978 

Cars,  carriages,  &c 71,582 

Chemicals  and  drugs 74,581 

Cheese 23,526 

Coal 208,237 

Com 9,951,936 

Com  meal 56,356 

Cotton 2,883,830 

Fmits  and  ye^etables 64,937 

Furs  andfur-^ins 109,454 

Iron  and  iron  manufactures 483,330 

Lard 1.017,273 

Lard  oil 25,002 

Leather  and  leather  manufactures 434,350 

Hides  and  skins 9,650 

Live  stock 221,207 

Miscellaneous  articles 321,644 

Miscellaneous  breadstuff's 696,769 

Miscellaneous  manufactures 627,424 

Molasses 138,836 
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Naphtha |88,936 

Oate 16,492 

Oil-cake 378,967 

Petrolenm  (crude) 316,330 

Petroleam  (refined) 4,640,459 

Other  oils 41,940 

Kesidnnm 16,034 

Kye 5,600 

Sugar 4,486 

Tallow 554,298 

Tobacco,  leaf 837,070 

Wheat 14,548,054 

Wheat  flour 1,478,856 


46,589,584 


RECAPITULATION. 


Statement  of  the  value  of  exports  to  the  follotcing  foreign  countries  from  Philadelphia  for 
year  ending  Decemoer  31,  1880. 


Coimtriefl. 


^■?S^r  XllX.      iTofl  value. 


Austria  . 
Belf^am. 


Braxil. 

China 

Deomark 

Danish  Weflt  Indies 

France 

French  We«t  Indies 

French  Potsessions  in  Africa 

Oermanv 

England 

Scotland 

Ireland 

Gibraltar 

Nova  Scotia  and  New  Brunswick  . . 

Quebec 

British  West  Indies 

BHtishOniana 

British  Honduras 

British  Possessions  in  Australasia  . 
Havti 


Italy  . 

Japan 

Mexico 

^Netherlands 

Danish  West  Indies . 

Portugal, 

Knssia  on  the  Baltic. 
San  Domingo 


spal 


ih. 


<^ba. 

Porto  Kico 

Sweden 

Xorway 

Turkey  in  Africa 

United  States  of  Colombia. 
Venezuela 


Totals 

Total  exports  during  the  year  1870  . 


Decrease  in  1880. 


$44,985 


4.904  I. 
138,864  I 
67,593  I 


41.857 
5,  547,'«53 
21.298 
222. 414 
37,175 
10,125 


199. 575 

76,832 

2  156 

162,728 


118,258 

134,363 

17, 421 

5.654 

223,670 


?.284 


580,229 
2,793 


24,829 


1127, 016 

4. 291, 460 

43,033 

5,012 

679.  314 

6,'557,'66i' 

50, 269 

7,125 

2,  031. 547 

13, 899, 817 

238,613 

6, 114. 757 

718,985 

32,  312 

8.718 

242,827 

5,080 


6,188 

901.760 

47,229 

729 

1, 596, 184 

2.424 

1. 691, 181 

24.734 


246,343 

133.555 

9,222 

87,272 

66,179 

27,528 

9,717 

2,798 


7,687,560    38.902,024 


1127, 016 

4, 291, 460 

68.018 

5.012 

679, 314 

4.904 

6,606,465 

117,862 

7,125 

2,  073, 404 

19,  447. 370 

259, 911 

5, 337. 171 

756,160 

42, 437 

3,718 

441,902 

81, 912 

2,156 

162,728 

6,188 

901,760 

165.487 

135,092 

1, 615. 605 

8,078 

1, 914, 851 

24.734 

2.284 

246,343 

713, 784 

12,  015 

87,272 

65.179 

27,528 

9,717 

27,622 


46.589.564 
50,685,838 


4.096,254 


Foreign  imports  during  1880. 

Bark $621,805 

Books 152,951 

Coffee  and  spices .• 91.680 

Drugs,  chemicals,  and  dyestuffs 2,462,753 

Earthenware  and  stoneware 631,053 

Fish  and  provisions *- 44,475 

Grass  and  seeds 89,544 
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Hair  and  skins |540,498 

India-rubber  (crude) 523,247 

Iron  and  hardware 8,602,144 

Jewelry  and  precious  stones 395,348 

Krvolite 93,662 

Marble 80,762 

Metal  and  manufactures C95,447 

Mineral  and  mineral  substances 571,130 

Miscellaneous  articles 1,936,090 

Miscellaneous  manufactures 6,239,252 

Molasses 3,221,635 

Oils,  paints,  and  glassware 287, 266 

Paper  material 257,332 

Salt 252,604 

Sugar 5,464,677 

Tin 2,565,679 

Vegetables  and  fruit -. 1, 576, 195 

Wines  and  liquors 303. 7i^ 

Wool 1,232,816 


RECAPITULATION. 


38,933,a32 


Statement  of  the  value  of  goods  imported  direct  from  foreign  countries  to  port  of  PhiladeJ- 
phia  for  the  year  ending  December  31,  1880. 


Countries. 


I  In  American  , 
I      vessels. 


In 


J^.f  ;  Totals  1880. 


Azores 

Belgium 

Brazil 

Cape  Colony 

Central  America. 
Chili. 


Cuba 

Denmark 

Danish  West  Indies 

Dutch  West  Indies 

England 

British  Possessions  in  Africa. 

British  East  Indies 

British  West  Indies 

British  Guinea. 

British  Possessions,  all  other. . 

FnuDoe 

fVench  West  Indies 

French  Possessions  in  Africa.. 

Germany 

Greenland 

Greece 


Hayti.  < 

Ireland 

Italy 

Mexico 

Netherlands 

Nova  Scotia 

Ontario 

Peru 

Portugal 

Porto  Kico 

Russia  on  the  Baltic 

Kussia  on  the  Black  Sea  . . . 

Scotland 

Spain 

Sweden  and  Norway 

Turkey  in  Europe 

Turkey  in  Asia 

United  States  of  Colombia. 

Uruguay 

Venezuela 


Totals  for  1880. 
Totals  for  1879. 


Increase  1880  over  1870. 


$250,987  I 


117, 303 

2,165.498 

102, 657 


5,731,100  I 


106,571 

1, 857, 723 

7,268 


8, 368, 976 


274,666 


3,444 
423, 480 


31, 426 
14,854 


76, 421 
'74,'745* 


21739 


42, 175 
25,873 
30,396 


30,681 

3,216 

359 


20, 372 


15,  505. 167 
15, 500, 064 


5,103 


7,688 

12,752,465 

420 

4,625 

180, 702 

24, 280 

2,925 

449,906 

494, 057 

96,499 

672, 125 

78,808 

180,598 

81. 579 

25,783 

1, 200, 790 


225,604 
14,563 


234,026 

18. 361 

565,517 

486.203 

158,  576 

688, 181 

462,  008 

16,446 

31,100 

9.635 

4,502 

44,064 


23, 428. 665 
11, 724,  485 


11, 704, 180 


$17,303 

2, 165, 498 

359,644 


106, 571 

7,  588, 823 

7,268 


29,982 

21,121,441 

420 

4,525 


2,925 
453,350 
917,537 

96,490 
709^551 

fi|3,«62 
180,598 

1,275,685 

52,063 

225,694 

36,302 

660 


276,201 

44,234 

596, 913 

486,203 

189, 167 

691,347 

462,367 

16,446 

31,100 

9,635 

4,502 

64,436 


38, 933, 832 
27, 224, 549 


11, 700. 283 


Totals  1879. 


$1,179.M« 

1,350,200 

25 

5S3 

45,611 

7,296,003 

46,298 

10$ 


13,964.080 


95,380 
302,321 


77,  W 
380,021 

ooietf 

208^  M» 
70,681 
2b,  354 
99^441 

912,369 
72,1© 
66,044 
50.02i> 


48,540 
80,710 
133,540 
25.713 


348,110 
73.018 


14,61» 
11.601 


156.373 


27,224.549 
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Impartationa  of  sugar  and  moUMsea  at  the  port  of  Philadelphia^  1879  and  1880. 

SUGAR. 


Team, 

Barrela. 

HogsheadB. 

93. 012 
78,105 

Boxes. 

Baskets. 

Tierces. 

Bags. 

New  Orleans, 
hogsheads. 

1879.. 

1, 010                ^A 

3,316 
2,068 

6.10» 

1880.. 

2,706 

691 

1,741 



MOLASSES. 


Years. 


1X79. 
1880. 


Hogsheads. 


99.003  1 
92,664 


Tierces.    Barrels. 


9,929 

8,683 


I8d 

804 


Value  of  the  exports  and  imports  at  Philadelphia  for  the  last  ten 'years. 


Years. 


Exports.     I     Imports. 


1871 $20, 

1872 20, 

1873 29, 

1874 29, 

1876 31, 

1876 , 50, 

1877 1  37, 

1878 : 1  48, 

1879 50, 

1880 1  46, 


688,551  ; 

484,803  I 

683,186  ; 

878,911  I 

886,727 

539.450 

823.356 

362,116 

685,838 

589.684 


$20, 
26. 
29, 
25. 
24. 
21, 
20. 
21, 
27, 


820.374 
824,333 
186.925 
004.784 
Oil.  014 
000.000 
126,032 
048.197 
224. 64» 
933.832 


uetter  op  the  philadelphia  and  readixp  railroad  company. 

Office  of  the  Philadelphia  and  reading  railroad  company, 

227  Soath  Fourth  street,  Philadelphia,  September  5,  1881. 
Dear  Sir  :  The  tonnage  of  this  company  passed  over  its  piers  on  the  Upper  Dela- 
ware front  in  1880  was  as  follows : 

Tons. 

Anthracite  coal 1,711,134 

General  merchandise 864,826 

Grain  (13,597,000  bushels) 407,910 

For  this  year  the  tonnage  will  certainly  aggregate  3,400,000  tons,  and  our  ability 
to  increase  our  water  traffic  depends  mainly  upon  our  ability  to  float  large  ships  to 
Port  Richmond,  where  all  our  future  development  must  be  made. 

As  a  matter  of  interest  in  showing  you  the  development  of  tonnage,  I  beg  to  sub- 
mit below  the  aggregate  tonnage  of  each  year  as  far  oack  as  1874. 

Tons. 

1874 2,236,878 

1875 1,881,950 

1876 2,0:iU,482 

1877 3,043,881 

1878 2,533,856 

1879 3,241,817 

1880 2,983,870 

Total  for  seven  years 17,952,734 

Yours,  truly, 

I.  LowRY  Bell, 

G.  T.  M. 
Col.  William  Ludlow, 

United  States  Engineer. 
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F3. 

IMPROVEMENT  OF  DELAWARE  RIVER,  AT  SCHOONER  LEDGE. 

The  original  special  report  upon  this  ledge  is  given  with  chart,  in  the 
Annual  Report,  Chief  of  Engineers,  1879,  and  may  be  referred  to  an 
covering  the  argument  for  the  necessity  of  the  improvement. 

The  main  channel  for  heavy  vessels  follows  the  western  shore  of  the 
Delaware  River  from  Marcus  Hook  to  Chester,  in  a  nearly  straight 
course,  with  general  depths  of  25  to  30  feet.  Opposite  Marcus  Hook 
the  channel  has  a  width  of  700  or  800  yards  between  the  24  feet  low- 
water  contours,  but,  about  1  mile  above  there  is  a  rocky  shoal  some 
1,200  yards  long,  up  and  down  stream,  by  250  yards  in  width,  with 
reduced  depths  of  20  to  22  feet  over  the  greater  portion. 

This  shoal  lies  in  mid  river,  and  separates  it  into  two  24- foot  chan- 
nels, the  eastern  one  having  a  width  of  400  to  500  yards,  and  the  west 
ern  one  200  yards.  The  eastern  channel  is  intercepted  near  its  upper 
end  by  Chester  Island  Bar,  and  is  moreover  considerably  curved,  so  am 
to  be  unsuitable  for  long  vessels  and  for  lighting  or  improvement. 

The  western  channel  is  obstructed  at  the  upper  end  by  Schooner 
Ledge,  lying  directly  in  the  channel,  which  originally  left  a  narrow  and 
dangerous  passage  between  it  and  the  west  bank  of  less  than  45  feec 
width  between  the  24-foot  contours,  with  high  projecting  points  close  at 
hand,  having  but  18  and  19  feet  of  water  over  them. 

By  reason  of  the  greater  depth  and  directness,  this  was  necessarily 
the  main  channel  for  deep  draughts,  and  with  the  increased  dimensions 
of  Ships  the  ledge  became  so  serious  an  obstruction  that  vessels  draw- 
ing 23  to  26  feet  could  with  difficulty  pass,  except  at  high- water,  and 
even  then  incurred  great  risk  of  striking. 

This  difficulty  was  enhanced  by  reason  of  the  imperfection  of  the 
ranges  used  by  the  pilots  in  passing  the  ledge. 

These  ranges  were  two  chimneys  at  Chester,  which  from  their  size 
and  proximity  were  not  delicate  enough  for  so  narrow  and  dangrerooit 
a  passage,  and  furthermore,  as  generally  used,  brought  a  vessel  too  far 
to  the  westward  of  the  best  water,  and  exposed  it  to  touching  on  the 
rocky  bottom  of  the  west  shore.  In  the  absence  of  better  guides^  they 
answered  their  purpose  tolerably  well,  so  long  as  the  drau^rhts  were 
not  too  great. 

In  September,  1880,  as  the  steamer  Illinois  was  going  to  sea,  drawing 
22  feet  of  water,  the  ledge  was  passed  in  safety,  but  while  running  the 
pilot's  range  ana  at  a  point  about  200  yards  south  of  the  main  led^,  a 
hitherto  unreported  rock  was  struck.  The  extent  of  the  damage  to  the 
steamer  is  stated  by  the  agents  to  have  exceeded  $20,000,  actual  cost  <if 
repairs,  in  addition  to  loss  of  time,  &c. 

A  survey  of  the  rock  ensued.  It  stood  in  26  to  27  feet  of  water  with 
about  20  feet  of  water  over  it  at  low-water. 

At  the  24-foot  plane  its  base  was  less  than  10  feet  diameter,  the  main 
head  4  feet  across  either  way  by  4  feet  high,  with  a  ridge  2  feet  by  1  foot 
by  3  feet  high.  The  river  bottom  in  the  vicinity  was  rough,  with  pro- 
jecting points  above  the  24-foot  plane. 

One  of  a  line  of  soundings  run  in  October  and  Noveml>er,  1878,  gnv^ 
27.7  feet  close  to  the  rock,  without  affiording  any  indications  of  its  exist- 
ence, which,  so  far  as  can  be  ascertained,  was  entirely  unknown  to  pilots 
or  shipmasters. 

It  was  supposed  that  the  rock,  from  the  steepness  of  its  sides  and  com- 
paratively small  dimensions,  oft'ered  a  favorable  opportunity  for  speedy 
removal  by  means  of  surface  blasting. 
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Accordingly,  on  December  1, 1880,  three  charges  of  dynamite  of  60 
pounds  each,  jndiciously  placed,  one  on  the  back  of  the  rock  and  one  on 
either  side  at  the  foot,  were  simultaneously  discharged  at  high-water, 
when  the  depth  was  aoont  32  feet. 

A  heavy  column  was  projected  to  a  height  of  40  to  50  feet,  but  the 
eftect  upon  the  rock  was  disappointing.  Although  largely  reduced  in 
bulk,  the  summit  was  lowered  only  0.7  foot.  Owing  to  the  severity  of 
the  season  further  operations  were  necessarily  postponed. 

On  December  15, 1880,  the  improved  channef  past  the  ledge  was  aligned 
by  the  Light  House  Establishment,  by  two  range-lights  on  the  shore 
above  Chester,  giving  a  straight  course  thence  to  a  point  160  yards 
outside  the  outer  pier  at  Marcus  Hook,  and  passing  parallel  to,  and  23 
>  ards  west  of,  the  present  western  border  of  the  ledge.  This  channel  is 
therefore  now  available  tor  navigation  by  day  and  night,  although  the 
restricted  width  still  demands  careful  steering  and  the  closest  attention 
to  the  superposition  of  the  ranges. 

Drilling  and  blasting  operations  were  resumed  as  early  in  the  spring 
as  the  late  season  and  disappearance  of  the  ice  would  admit,  and  atten- 
tion was  again  given  to  the  Illinois  Rock. 

The  surface  blasts  having  failed,  the  drill  platform  was  placed  over  it 
on  May  16, 1881,  and  six  holes  reaching  3  to  4  feet  below  grade  (24  feet 
plane)  were  drilled,  and  charged  with  35  pounds  of  explosive. 

By  the  simultaneous  discharge  of  these  the  rock  was  completely  oblit- 
erated to  25  feet  at  mean  low- water,  and  14  cubic  yards  were  subsequently 
hoisted  by  the  diver. 

In  the  course  of  the  examination^  another  fixed  rock  was  discovered, 
about  60  feet  directly  up  stream,  with  about  25  square  feet  top  surface, 
at  21.3  feet  below  mean  low-water.  This  rock  it  is  proposed  to  remove 
at  an  early  day. 

The  whole  channel  in  the  vicinity  of  the  led^e  and  along  the  range 
line  must  be  thoroughly  swept  to  insure  the  discovery  of  these  small 
X>eaks,  which  are  so  exceedingly  dangerous  to  shipping. 

This  work  is  now  in  progress,  and  the  results  will  be  hereafter  reported. 

Judging  from  the  numerous  fragments  of  copper  sheathing  collected 
by  the  diver,  collisions  with  the  peaks  must  have  been  frequent,  and  it 
is  difficult  under  the  circumstances  to  account  for  the  entire  reticence  of 
pilots  and  masters  with  reference  to  these  hidden  dangers. 

Every  projecting  point  examined  gives  evidence  of  destruction.  The 
dredge  operating  on  the  ledge,  brought  up  the  blade  of  an  ocean  propel- 
ler 8  feet  in  length. 

The  regular  work  on  the  ledge  continued  throughout  the  summer  and 
fall  of  1880,  and  into  the  winter  nntil  December  9, 1880.  During  that 
time  1,244  square  yards  of  ledge  surface  were  reduced  to  the  24-foot 
plane  by  drilling  and  blasting,  while  a  still  greater  area  was  covered  by 
the  operations  of  a  dredge,  removing  sand,  gravel,  and  bowlders,  anil 
tearing  up  portions  of  solid  reef. 

The  entire  area  worked  over  between  November,  1879,  and  June,  1880^ 
was  about  6,733  square  yards.  Between  the  latter  date  and  June  Si^ 
1881,  there  have  been  removed  from  the  ledge,  of  rock  and  bowlders,  470 
cubic  yards,  and  of  gravel  and  sand  1,740  cuoic  yards. 

The  entire  quantity  removed  since  commencement  of  work  in  1879  is — 

Cabio  yards. 

Ofrock  and  bowlders 2,062 

Of  gravel,  sand,  &c 4,049 

Making  a  total  of 6.111 

48  £ 
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This  quantity  reprea^ts  au  average  depth  of  excavation  of  2.72  feet 
over  the  entire  surface. 

The  expenditures  aggregate  to  June  30, 1881,  $51,787.69,  and  th&t- 
fore  indicate  a  cost  of  $7.69  i)er  square  yard  of  ledge  surface  worked 
over,  $26.11  per  cubic  yard  of  rock  and  bowlders  removed,  and  $SA1 
-per  cubic  yard  for  the  average  of  all  material. 

The  result  of  these  operations  to  date  has  been  the  widening,  bj^  meann 
of  a  succession  of  straight  cuts- along  the  west  side  of  the  ledge,  of  the 
24-foot  mean  low- water  channel  from  45  to  150  feet. 

The  bed-rock  of  the  ledge,  as  stated  in  the  original  report,  is  a  strati- 
fied gneiss,  generally  solid,  and  without  seams,  but  extremely  irregular 
in  surface,  with  ragged  peaks  projecting  above  the  general  level,  due  to 
the  verticality  of  the  strata.  Between  these  projections  lie  bowldofsof 
all  sizes,  compacted  together  with  sand  and  gravel. 

The  presence  of  the  gravel  and  sand  interferes  greatly  with  the  opera- 
tion of  the  drills,  which  must  be  kept  clear  by  means  of  a  jet  of  water. 

When  the  saud  stratum  has  any  depth,  it  must  be  removed  by  dredg- 
ing, to  clear  the  rock. 

The  drilling  platform  (described  in  report  of  1880)  consists  of  a  heavy 
frame  supported  on  four  spuds,  of  adjustable  length,  which  have  iiun 
shoes  resting  on  the  bottom.  A  traveler  on  the  frame  carries  two  Bur- 
leigh drills.  The  whole  is  substantially  constructed,  and  is  transiiorted 
by  floating  a  scow  under  it  at  low- water,  and  as  the  tide  rises  hoistan^ 
the  spuds. 

During  the  past  year  an  apron  extending  up  stream  at  an  angle  of 
about  450,  resting  upon  the  platform  and  the  bottom,  was  added  as  a 
water-break  for  the  protection  of  the  diver  while  placing  the  drills.  Star- 
drills  3  inches  in  diameter  and  reducing  as  drilling  progresses  have,  since 
the  application  of  the  w^ater  jet  at  the  foot,  been  satisfactorily  used  by 
the  contractors. 

The  delay  in  the  completion  of  the  first  contract  was  due  to  several 
causes,  the  principal  ones  being,  1st,  the  necessarily  experimental  char- 
acter of  such  work  at  the  commencement ;  2d,  the  limited  appropriation 
and  the  uncertainty  of  obtaining  a  second  contract,  which  prevented  the 
contractor  from  at  first  securing  the  expensive  plant  required  for  rapid 
and  economical  work ;  and  3d,  the  unfavorable  character  of  the  localicj. 

The  contractor's  plant  was  in  close  proximity  to  the  channel,  and  the 
passage  of  large  vessels  occasioned  frequent  accidents. 

Tlie  tidal  currents  are  strong,  and  the  winds  frequently  raise  a  heavy 
sea  that  suspends  work.  The  winter  began  early,  and  nothing  could  be 
done  in  the  spring  before  April  25, 1881. 

Contract  under  the  $40,000  appropriation  of  June,  1880,  was  made  in 
August,  1880,  and  is  now  in  force.  The  result  will  probably  be  the  re- 
moval of  an  additional  strip  of  ledge  35  feet  in  width,  witli  a  length  of 
about  750  feet  and  an  average  depth  to  reach  24  feet,  of  2.7  leet,  of  bH 
material,  mostly  of  solid  rock. 

Und^  the  appropriation  of  March  3, 1881,  of  $40,000,  a  third  contract 
has  been  made,  which  it  is  estimated  will  suffice  to  take  off  another  strip 
of  similar  dimensions  and  remove  some  of  the  remaining  peaks. 

The  two  contracts,  which  are  held  by  the  same  contractors,  will  make 
an  effective  addition  of  70  feet  to  the  existing  150  feet  wide  channel,  24 
feet  deep,  increasing  it  to  220  feet. 

Although  the  stipulated  time  for  the  completion  of  this  third  contract  is 
twelve  months  from  next  March,  yet  the  contractors  holding  both  the  sec- 
ond and  third  contracts  will  thereby  be  enabled  to  work  to  much  greater 
advantage.   They  intend,  and  express  confidence  in  their  ability,  to  com- ' 
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plete  them  both  before  the  dose  of  the  fiscal  year  1881-'82,  when  work 
will  be  suspended,  unless  farther  appropriation  shall  have  beem  pre- 
viously made. 

It  is  scarcely  possible  to  overstate  the  value  of  this  improvement  to 
the  commerce  of  the  Delaware  River,  especially  that  to  foreign  ports,  as 
well  as  to  the  naval  interests  of  the  United  States. 

Nothing  short  of  the  complete  obliteration  of  this  reef,  and  of  the 
minor,  though  not  less  dangerous  peaks  in  its  vicinity,  can  prevent  con- 
tinued disaster,  and  satisfy  the  urgent  demands  for  safe  navigation. 

The  amount  of  appropriation  for  the  year  1882-'83  should  not  be  less 
than  the  balance  of  the  estimated  amount  necessary  to  remove  it,  viz, 
$97,000,  and  this  sum  should  be  allotted  at  one  time,  in  order  to  admit 
of  making  contracts  at  favorable  prices. 

Should  this  appropriation  be  made,  the  completion  of  the  improvement 
as  originally  estimated  may  be  conndently  relied  upon,  but  the  more 
recent  knowledge  of  the  details  of  the  river-bed,  derived  from  the  re- 
peated and  minute  examinations  which  the  work  has  occasioned,  has  made 
it  evident  that  the  scope  of  operations  must  ultimately  be  increased. 
Additional  lumps  and  peaks  have  been  and  will  be  discovered,  and  surfaces 
of  considerable  area  will  be  found  to  have  a  depth  less  than  is  required. 
Immunity  iit)m  serious  accidents  can  only  be  purchased  by  the  removal 
of  these  obstructions,  the  only  ones  of  similar  character  at  present  known 
to  exist  in  the  Delaware  River. 

The  commerce  to  be  benefited  by  this  improvement  is  nearly  the  whole 
maritime  business  of  the  Delaware,  given  in  the  report  of  Delaware  River 
below  Bridesburg,  Pa. 

This  work  is  in  the  collection  difitriot  of  Philadelphia,  which  is  its  nearest  port  of  entry, 
the  revenue  collected  there  during  the  past  fiscal  year  amounting  to  $11,213,825. 44. 

The  nearest  fort  and  light-honse  are  respectively  Fort  Mifflin,  and  Schooner  Ledge 
Range  lights. 

Total  appropriationsto  June  30,  1881 $130,000  00 

Totalexpendituresto  June  30, 1881 51,792  60 

Original  estimated  cost  of  the  work 227,000  09 

Money  statement 

July  1,  1880,  amount  availahle $55,558  59 

Amount  appropriated  by  act  approved  March  3, 1381 40, 000  00 

195,558  59 

July  1,  1881,  amonnt  expended  during  fiscal  year  exolnaive  of  odtstanding  " 

liabilitiesJuly  1,1880 17,346  28 

July  1,  1881,  amount  avaUahle 78,212  31 

Amount  (estimated)  required  for  completion  of  ezistiog  project 97, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883.    97, 000  00 


Abstract  of  propoBoU  reeHv^  hv  Coh  J*.  N,  Maoomh^  C4>rp$  of  BngineerSy  at  12  o'clock  m, 
Angm9t  5, 1880,  for  rmMval  of  rook  for  improvemeHi  of  Schooner  Ledge,  Delaware  River. 


No. 

Names  of  Bidders. 

Remoralof 
rook. 

Bemarks. 

1 

TVatimia]  Dnnlrfnff  ComimnT  -  - 

Washington,  D.  C 

Philadeipbus  Pa 

Hackensack,  N.  J 

Per  eu.  yd. 

$25  SO 

17  00 

26  80 

2 

AniArtAAn  TkrMiflritiir  r!ntnt>Aiiv 

Loweat  bidder. 

3 

TlimnAJi  fTnmiiiir     
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Abstraotof  contract  entered  into  by  Col,  J,  N,  Macomb.  Corps  of  Engineere,  dmrin§  the  jmA 
'year  ending  June  'SO,  1881,  for  removal  of  Schooner  Ledge,  Delaware  Ewbt. 


Name  of  contractor. 

BMidence. 

BemoTing 
rock. 

DaleofcMMtnflt. 

American  I^rfMlging Company. .............. 

Philadelphia,  Pa 

Per  cm.  yd. 
117  00 

Ang»at».un. 

F4- 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEAR   CHERRY  ISLAND  FLATS. 

The  construction  of  the  channel  through  Cherry  Island  Flats  was  con- 
tinned  daring  the  past  fiscal  year,  partly  under  the  contract  of  Septem- 
ber, 1879,  made  pursuant  to  the  original  appropriation,  act  of  March  3, 
1879,  and  completed  in  August,  1880,  and  partly  under  a  second,  contract 
made  August  16, 1880,  pursuant  to  act  of  June  14,  1880. 

The  second  contract  will  have  been  completed  in  August,  1881,  and 
thereafter  the  work  will  proceed  without  interuption  under  a  third  otm- 
tract  to  be  made  in  pursuance  of  act  of  March  3, 1881. 

The  original  project  (Annual  Report  Chief  of  Engineers,  1879,  pa^ 
436,  438),  contemplated  a  channel  24  feet  deep  at  mean  low- water,  with 
a  width  of  900  feet.  The  estimated  amount  of  dredging  required  wm 
1,620,000  cubic  yards,  which,  at  20  cents,  would  cost  $304,000. 

The  progress  of  the  work  since  its  commencement  is  shown  in  the  fol- 
lowing tables  the  '^ cuts''  being  the  successive  longitudinal  excavations 
made  by  the  dredges  from  end  to  end  of  the  channeL 

Table  I. — Details  of  dredging  operations. 


No.  of  cot. 

Begun. 

Completed. 

a 

i 

Cnbic  yards 
remored. 

Remark*. 

Oct.  10, 1879 

Mar.  5,  1880 

May  8.  1880 
Jnne24,1880 
Ang.  6,  1880 
Sept.  26, 1880 

Mar.  4,  1880 

May  17, 1880 

June  28, 1880 
Ang.  S,  1880 
Sept.  24, 1880 

Feet. 
45 

40 

26 
40 
40 
40 
40 

100,890 

118,612 

70,063 
98,022 
82,967 
lift,  0A.<> 

Wfiat  sfdr  of  rat  lomtod  IW  ^a€ 

west  of  axis. 
fWeat  side  of  out  located  15  fed 
J      west  of  axis. 

1  East  side  of  cut  located  35  fecC 

I      eastofaxia. 

East  side  of  cut  located  SO  frw* 

east  of  axis 
Bast  side  of  cut  lof^tod  flO  ik«« 

east  of  axis. 
East  side  of  out  located  130  ft«ft 

eastofaxia. 

Apr.  20, 1881  i  AAO  vArdn  tn 

east  of  axis. 

124  876      ICAat  afHA  nf  ont.  InAAiMi    91 A   r*a* 

complete. 
June  30, 1881 

east  of  axis. 

Totals 

705,374 
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Table  n. — Sumviarg  of  appropriaiU>n$  and  eontracU. 


ApproprifttionB. 

Work. 

Money? 

1 

Di^e. 

1 

Hade. 

i 

Begun. 

Ended. 

k 

II 

Expended. 

h 

1 

9 

M«r.3,1879 
Jane  14, 1880 

Kar.8,1881 
TotaU-. 

1100.000 
100.000 

100.000 

Sept.  8.  1879 
Ang.l«,1880 

Aug.   1881 



Ots. 

23 

21.7 

21 

Oct  1879 
Ang.1880 

Ang.1881 

Aug.  1880 
Jnlyl/8l, 
incom- 
plete. 
Aug.  1882 

396.235 
309.189 

705. 374 

CfU. 
25.24 
24.03 

28.10 

■ 

1100. 000  00 
74,288  42 

None. 

$25,711  58 

100,000  00 

300.000 

174. 288  42 

125.71168 

*This  cost  inclades  all  engineering  and  incidental  expenses,  which  amounted  to  10  per  cent,  on  the 
ooBtract  prices  yery  nearly. 

It  appears  from  table  I  that  the  average  contents  of  each  cut  was 
100,000  cubic  yards,  and  the  average  time  required  for  each  was  two 
months,  omitting  the  first  cut  as  exceptional,  both  on  account  of  the 
season  and  the  incompleteness  of  the  contractors'  preparations.  The 
average  product  per  month  was  therefore  50,000  cubic  yards. 

The  total  width  of  channel  attained  to  July  1, 1881,  was  270  feet,  of 
which  60  feet  lay  to  the  west  of  the  axis  (which  is  also  the  line  of  range- 
lights)  and  210  feet  to  the  east,  the  greater  part  of  the  work  having 
been  done  on  that  side  on  account  of  the  deeper  cutting  and  greater 
proportion  of  sand  to  mud.  Also,  that  while  operations  continued 
during  the  open  winter  of  1879-^80,  they  were  suspended  in  1880-'81, 
from  early  in  December  till  late  in  April.  The  early  and  long  continued 
formation  of  ice  was  the  cause  of  this. 

Table  II  shows  that  three  successive  appropriations  have  been  made 
of  $100,000  each,  making  nearly  the  full  amount  of  the  original  estimate ; 
that  up  to  July  1, 1881,  there  had  been  removed  705,374  cubic  yards, 
and  that  $25,700  of  the  second  appropriation  and  the  whole  of  the  third 
were  unexpended  at  that  date;  that  the  second  contract  would  be 
completed  in  August,  1881,  and  the  third  by  August,  1882. 

The  amount  of  material  to  be  removed  under  the  remainder  of  the 
second  contract  is  107,725  cubic  yards.  Under  the  third  contract  it  is 
estimated  there  will  be  dredged  432,900  cubic  yards.  The  total  under 
the  three  appropriations  will  therefore  be  1,246,000  against  the  1,520,000 
of  the  original  estimate.  The  remainder,  274,000  cubic  yards,  will,  at  the 
latest  cost  of  23.1  cents,  require  an  additional  amount  of  $63,300  for  its 
removal.  The  shortage  is  due  to  the  fact  that  the  price  of  20  cents  per 
yard  has  never  been  realized,  and  for  this  the  system  that  gives  out  the 
work  in  annual  amounts  with  no  guarantee  of  continuance  is  directly 
responsible,  The  successive  lowering  of  price  year  by  year  shows  this. 
The  plant  required  to  accomplish  so  large  an  amount  of  work  in  one 
year  is  costly,  and  in  the  absence  of  any  security  of  renewal  the  con- 
tractor is  compelled  to  make  such  prices  as  will  compensate  him  for 
getting  it  together.  The  contract  rates  are,  for  1879, 23  cents;  for  1880, 
2L7  cents,  and  for  1881,  21  cents.  Had  it  been  possible  to  put  the 
whole  $300^000  under  contract  at  one  time,  20  cents  would  have  covered 
the  cost.  The  loss  to  the  government,  therefore,  due  to  this  cause,  is 
20  per  cent,  of  the  total,  without  any  corresponding  advantage  to  the 
contractor. 
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But  the  amount  required  for  oooipletiOD  of  tlie  dredging  must  be  still 
further  enlarged  for  another  reason. 

The  original  project  was  based  upon  a  chart  made  for  the  Ldght-Honse 
Establishment  from  recent  surveys.  When  actual  work  began  the  line, 
which  was  to  be  both  the  axis  of  the  new  channel  and  that  of  the  range 
lights  to  be  built  by  the  Boaid,  was  readily  laid  down  on  the  groui^. 
The  plane  of  reference,  viz,  the  height  of  mean  low-water  which  con- 
trolled the  depth  of  cutting,  remained  to  be  determined.  This  office 
was  in  possession  of  records  giving  the  plane  of  mean  low- water  at 
Marcus  Hook  and  at  Fort  Delaware  with  accuracy. 

These  localities  are  respectively  about  8^  miles  above  and  10  mfle» 
below  the  middle  of  the  cut  at  Cherry  Island  Flats,  and  having  been 
connected  by  a  line  of  levels,  the  low-water  slope  of  the  river  was  de- 
termined. 

From  this  plane  the  elevation  of  mean  low- water  at  Cherry  Islaml 
Flats  was  assumed. 

Actual  tidal  observations  in  the  vicinity  of  the  work  since  June,  1879, 
have  corroborated  the  assumed  elevation  and  established  an  accurate 
low  water  plane  within  dL  0.1  foot. 

Almost  as  soon  as  the  dredging  began  it  became  evident  that,  in  order 
to  obtain  24  feet  at  mean  low-water,  it  was  necessary  to  dig  about  1^ 
feet  deeper  than  the  original  estimate,  and  that  this  amount  must  be 
added  to  the  depth  to  be  removed  over  the  entire  width  of  the  cut. 
Furthermore,  since  the  cutting  was  deeper,  the  length  of  these  cats 
measured  along  the  axis  was  correspondingly  increased.  Instead  of 
being  3,620  yards  long,  as  measured  in  the  project  of  1878,  the  length 
of  the  cuts  was  about  4,600  yards.  The  original  project  must  therefore 
be  amended  as  follows: 

To  connect  the  24-foot  curve  near  the  apper  end  of  the  flats  with  the  correapondjaic 
curve  helow  will  require  dredging  over  a  distance  of  4,500  yanls. 

The  least  depth  for  any  considerable  distance  along  the  axis  is  17  feet.  The  %x^- 
age  depth  over  the  surface  to  be  removed  is  19.5  feet,  and  allowing  0.3  feet  for  work- 
ing depth  the  average  cut  is  4.7  feet.  The  entire  quantity  of  material  to  be  rctnoTcd 
is  2,115,000  cubic  yards. 

As  originally  estimated  this  amount  was  $1,520,000.  The  differenee 
equals  505,000  cubic  yards,  which,  at  23.1  cents  per  yard,  equals  $137,445. 
This  represents  the  increase  to  the  original  estimate  due  to  the  error 
in  elevation  of  the  plane  of  mean  low-water  on  the  chart  of  1878. 

There  is  a  third  cause  of  increase  much  less  in  amount  and  obsenred 
by  coordinated  complications.  *  After  completing  the  third  cut  the 
breaking  up  of  the  bottom  and  the  energetic  action  of  the  increased 
flow  developed  a  scour  that  tended  towards  filling  up  the  channel,  par- 
ticularly about  two-thirds  of  the  distance,  through  measuring  down 
stream.  The  shoaling  in  the  absence  of  any  marked  lowering  of  the 
bottom  outride  the  cut  is  apparently  due  to  the  current  attacking^  the 
bed  at  some  point  of  least  resistance  and  deeply  excavating  it.  The 
lighter  material  floats  ofl:*,  while  the  sandy  component  wccumnla'tes  and 
forms  a  wave  in  the  channel  below  the  excavation.  It  was  necessary 
to  counteract  this,  and  in  consequence  31,372  cubic  yards  were  redredged 
at  the  i>rice  of  the  first  contract. 

Furthermore,  the  scow  measurement  of  material  exceede^l  on  June 
30  the  measurement  in  place,  assuming  the  sides  of  the  cut  to  l>e  ver- 
tical, by  71,000  yards.  This  quantity  was  in  most  part  due  to  the  break- 
ing down  of  the  sides  of  the  cut,  which  would  have  made  no  difference 
had  the  contract  price  for  all  the  work  been  the  same.  It  came,  how- 
ever, almost  entirely  ajs  an  extra  to  the  first  contract,  at  the  highest 
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rate.    From  both  causes  the  Hnionut  involved  is  $17,920.    The  additions 
to  the  origiual  estimate  are  therefore  as  follows: 

For  correction  of  mean  low- water  plane $137,500 

For  excess  of  cost  over  estimate 6:^,  300 

For  excess  of  work  on  first  three  oHts 17,9)M) 

Total  required 218,720 

It  is  as  yet  impossible  to  assert  positively  what  precise  action  the  tidal 
currents  will  have  upon  the  deposit  or  removal  of  silt.  As  previously 
Htated  on  the  completion  of  the  third  cut,  when  the  sum  of  the  widths  was 
110  feet,  it  was  foand  that  cutsNos.  1  and  2  had  filled  considerably,  but 
a  certain  portion  of  this  certainly  came  from  the  breaking  down  of  the 
vertical  margins.  Again,  after  the  completion  of  the  sixth  cut,  the  chan- 
nel width  being  250  feet,  a  slight  filling  was  found  along  the  middle,  and 
th^  redredging  required  amounted  to  30  yards  only  to  regain  the  24  feet 
at  mean  low- water. 

A  survey  of  the  whole  locality  made  in  March  and  April,  1881,  gave 
interesting  results. .  A  large  portion  of  the  new  channel,  notwithstand- 
ing the  suspension  of  dredging  since  the  previous  December,  exhibited 
evidences  of  scour.  Much  of  the  bottom  was  below  grade  to  27  and  29 
feet,  and  upon  comparison  with  the  1878  chiirt,  corrected  to  the  true  low- 
water  plane,  it  was  found  that  no  less  than  73,700  cubic  yards  had  been 
acoured  below  the  24  feet  plane.  The  result  during  the  ensuing  winter, 
as  it  will  be  reported  next  year,  will  exhibit  with  some  assurance  of  cer- 
tainty the  probable  action  of  the  currents.  It  can,  however,  be  asserted 
that  hitherto,  with  the  exception  of  a  spreading  apart  of  tne  entrances 
to  the  channel,  the  scouring  action  has  tended  to  deepen  the  channel 
rather  than  to  widen  it.  It  seems  probable  that  as  the  channel  is  wid- 
ened the  scour  will  increase  and  the  silt  be  abraded  rather  from  the 
sides  than  from  the  bottom. 

In  April,  1880,  the  new  range  lights  constructed  for  this  channel  were 
lighted  and  the  channel  has  since  been  available  for  shipping.  The 
inconvenience  of  the  partial  occupation  of  the  channel  by  the  contract- 
or's plant  with  the  mooring  lines  and  buoys  has  been  considerable,  but 
as  the  cut  widens  these  di^dvantages  decrease. 

On  June  30,  1881,  the  channel  had  a  width  of  00  yards. 

The  unexpended  balances  of  the  second  and  third  appropriations  will 
widen  this  to  105  yards,  leaving  a  further  width  of  135  yards  to  l>e 
obtained. 

In  accordance  with  the  recommendations  of  this  office,  approved  by  a 
Board  of  Engineers  (Annual  Report  of  the  Chief  of  Engineers,  1880,  pages 
574-'76),  the  dredgings  are  deposited  upon  the  low  lands  which  border 
the  Delaware  and  Christiana  rivers  and  are  protected  from  overflow  by 
means  of  dikes. 

The  dredge  in  the  channel  loads  the  spoil  into  scows  which,  when 
filled,  are  towed  to  a  basin  opposite  the  work  on  the  Delaware  shore 
and  dumped.  A  second  dredge  working  in  the  basin  lifts  the  dredgings 
into  cars  (run  out  on  a  '^tramway,''  the  local  name  for  a  railroad  track 
on  piles),  which  are  coupled  in  trains  of  five  to  eight,  and,  when  filled, 
are  hauled  out  by  a  locomotive  over  the  marsh  and  their  loads  discharged. 
The  material,  consisting  mainly  of  soft  mud  and  sand,  flows  100  to  2<M> 
yards  and  is  filled  to  a  depth  of  10  to  17  feet.  The  surface  exposed  to 
sun  and  air  soon  dries  and  the  solidification  gradually  extends  to  the 
bottom.  A  United  States  inspector,  on  the  channel  dredge,  keeps  the 
position  of  his  dredge  by  sextant  angles,  sees  that  the  cutting  is  done 
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to  tbe  proper  depth  and  on  the  line  of  shore  ranges  consta-uct^d  for  the 
purpose,  and  sends  a  bill  of  lading  with  each  scow  load.  The  bill  of 
lading  is  received  by  a  shore  inspector  who  veriAes  it,  sapervisee  the 
dumping,  and  also  the  redredging  into  cars.  The  inspectors  make 
weekly  reports,  inclosing  the  bills  of  lading.  The  material  is  paid  for 
by  the  scow  measurement  received  at  the  basin,  after  the  spoil  has  ben 
redredged  and  deposited  on  the  marsh. 

When  the  channel  dredge  sends  spoil  to  the  basin  in  greater  qnanti- 
ties  than  the  second  dredge  can  dispose  of  it,  the  contractor  oontiniies 
operations  at  night  by  aid  of  the  electric  lights. 

Great  benefit  to  the  work  has  resulted  fh>m  the  snocessive  oontracts 
having  been  secured  by  the  same  contractor,  operations  having  beeo 
continuous  and  at  a  gradually  decreasing  cost. 

While  it  is  a  matter  of  regret  that  the  total  estimate  for  the  comple- 
tion of  this  work  must  be  increased  so  largely,  the  importance  of  it  can- 
not well  be  overestimated. 

Tbe  length  of  the  cut,  nearly  2^  miles,  renders  it  necessary  that  the 
width  should  bear  some  proportion  thereto,  and  admit  of  the  sidTe  passaire 
of  two  large  steamers  in  opposite  directions.  The  width  origin^y  con- 
templated, 900  feet,  is  as  small  as  will  admit  of  this. 

The  value  of  the  improvement,  when  completed,  to  the  commeree  of 
the  Delaware,  will  justify  the  cost  and  the  sectional  area  should  be  fiilly 
reached  in  order  that  a  volume  of  water  sufficient  to  prevent  aeoomula' 
tions  and  to  produce  a  beneficial  scouring  action,  shall  be  enabled  to 
traverse  the  channel. 

For  the  fiscal  year  1882-'83,  an  appropriation  of  $136,000  could  be 
profitably  expended. 

The  commerce  to  be  benefited  by  the  improvement  is  nearly  tbe  whole 
maritime  business  of  the  Delaware,  given  in  the  report  of  the  Delaware 
Eiver,  below  Bridesburg,  Pa. 

This  work  is  in  the  collection  district  of  Delaware,  the  Dearest  port  of  entry  bein^ 
Wiliuiiigton,  Del. 

Fort  Delaware  and  Cherry  Island  range  lights  are,  respectively,  the  nearest  fort  aod 
light-house. 

Original  estimated  cost  of  the  work |3O4,000  «» 

Additions,  as  explained  above 218, 7J0  00 

Total  estimated  cost  of  the  work 522,7^  tfO 

Total  appropriations  to  June  30,  1881 300,000  i» 

Total  expended  to  June 30, 1881 , 179,tt*  54 

Money  statement 

July  1,  1880,  amount  available $123,952  86 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$223,a'.2  «6 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 79,680  54 

July  1,  1881,  outstanding  liabilities 18,360  74 

98,241  28 

July  1,  1881,  amount  available 125,711  58 

Amount  (estimated)  required  for  completion  of  existing  project 222, 720  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     136, 000  00 
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Ab$traei  of  prcpo9al$  recnvtd  by  CoU  J.  y.  Macomb,  Corps  of  Engineers,  at  12  o'clock  m., 
August  5, 1880,  for  dredging  of  Delaware  Biver,  at  Cherry  Island  Flats, 


Nai                     2l«m«s  of  bidden. 

1 
Residence.           1  Dredging. 

Bemarkfl. 

1     American  Dredging  Company 

1  Per<m.yd. 

Philadelphia,  Pa I       $0  26 

Washington.  D.C....!            2L7 

2     National  I>redgfiigl[7ompfinv*^ 

Lowest  bidder. 

Abstract  of  contract  entered  into  by  Col,  J,  N,  Macomb,  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  20, 1881,  for  improvement  of  Delaware  Biver,  at  Cherry  Island  Flats, 


Kame  of  contractor. 


National  Dredging  Company . 


Residence. 


Washington,  D.  C . 


Dredging.  '  Date  of  contract. 


Per  0tt.  yd. 

$0  2L7     Angust  16, 1880. 


F5. 
IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

With  the  $40,000  appropriation  of  June  14, 1880,  contract  was  made 
in  October,  1880,  for  continaing  the  improvement  of  the  Schuylkill,  in 
accordance  with  the  project  heretofore  in  force,  viz,  the  attainment  of  a 
24-foot  mean  low-water  channel,  from  the  entrance  to  Penrose  Ferry 
Bridge,  and  thence  to  Gibson's  20  feet. 

In  the  specifications  the  option  waa  offered  the  contractor  either  to 
eecore  his  own  place  of  deposit,  behind  a  suitable  dike  or  bulkhead,  or 
to  use  the  Government  plant  at  Fort  Mifflin,  consisting  of  two  tram- 
ways, with  engines,  cars  and  track,  and  land  his  dredgings  upon  the 
Fort  reservation. 

He  preferred  to  make  independent  arrangements,  and  the  contract 
was  so  drawn,  but  the  delay  in  providing  a  suitable  place  of  deposit  was 
8o  great,  combined  with  the  early  and  long-continued  winter,  that  active 
operations  on  the  river  were  not  begun  until  May,  1881,  and  an  exten- 
sion of  time  for  the  completion  of  the  contract  was  asked  for  and  granted 
from  June  until  September,  30, 1881. 

The  dredges  were  put  at  work  first  in  the  lower  section  of  the  stream, 
and  by  June  30, 1881,  progress  being  slow,  there  had  been  excavated 
about  7,000  cubic  yards  below  Girard  Point,  and  1,500  cubic  yards  between 
that  point  and  the  bridge,  a  total  of  8,500  yards. 

The  examination  of  the  work  showed  at  the  end  of  the  fiscal  year  a 
channel  fix)m  the  Delaware  to  Girard  Point  24  feet  deep  and  200  feet 
wide;  thence  to  Penrose  Ferry  Bridge,  20  feet  deep,  with  the  same 
width ;  and  thence  to  Gibson's  a  channel  substantially  20  feet  deep  and 
150  feet  wide. 

Contract  under  the  appropriation  of  $40,000,  of  March  3, 1881,  will 
be  made  previous  to  close  of  operation  under  the  present  contract,  di- 
viding the  river  into  five  sections,  corresponding  to  the  nature  of  the 
material  to  be  excavated  in  each.  This  varies  from  mud,  at  the  en- 
trance, to  coarse,  heavy  mixture  of  all  materials,  near  Gibson's,  and  the 
cost  of  handling  increases  accordingly. 

It  is  expected  that  the  appropriation  will  suffice  to  remove  a  total  of 
About  100,000  yards,  and  that  this  amount  of  work,  together  with  that 
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now  under  contract,  will  make  a  channel  24  feet  deep,  and  250  feet  wide 
from  the  Delaware  to  1,500  feet  above  Girard  Point;  and  thence  to  Gib- 
son's, a  20-foot  channel  175  feet  wide. 

These  channel  dimensions  are  quite  inadequate  to  the  accommodation 
of  the  heavy  traffic  of  the  Schuylkill,  and  it  has  been  in  contemplatiou, 
for  some  time  past,  to  prepare  a  new  project,  having  greater  widths  and 
depths  in  view;  but,  as  stated  in  the  last  annual  report,  the  establish- 
ment of  carefully  considered  Port  Wardens'  lines,  which  shall  define 
the  position  and  character,  and  limit  the  extension  of  structures  upon 
both  banks,  has  so  important  a  beating  upon  the  permanent  improve- 
ment of  the  navigation  that  the  final  adoption  of  such  lines  should  prt*- 
cede  the  preparation  of  the  project. 

The  work  of  the  commission  of  United  States  oflBicers,  Advisory  to 
the  Board  of  Harbor  Commissioners,  is  elsewhere  referred  to  under  the 
title,  "Port  Wardens' line,  Phila^lelphia^;  and  although  there  has  been 
unexpected  delay,  due  perhaps  to  the  cumbrousness  of  the  local  machin- 
ery for  eftecting  such  determinations,  it  is  expected  that  the  matter 
will  be  finally  concluded  in  time  to  admit  of  the  preparation  of  the  project 
during  the  ensuing  winter. 

Resurveys  were  made  of  the  hydrography  from  the  Delaware  to 
Yankee  Point  in  October,  1880,  and  again  from  the  entrance  to  clianuel 
back  of  League  Island  in  March,  1881.  The  charts  of  these  examiua- 
tions,  which  are  rapidly  and  inexpensively  made,  are  essential  to  a 
proper  knowledge  of  the  stream,  and  constitute  in  effect  a  history  of  the 
improvement. 

In  view  of  the  increased  channel  dimensions  required  an  appropria- 
tion of  $50,000  is  asked  for  the  fiscal  year  1882-'83,  an  amount  $10,0(H) 
greater  than  the  appropriatioiis  made  in  1880  and  1881. 

The  total  of  appropriations  to  the  present  time  is  still  $75,000  short 
of  the  estimated  cost  of  the  restricted  project  now  in  force. 

This  work  is  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  entry, 
there  was  collected  daring  the  past  fiscal  year  revenue  to  the  amount  of  |11,213,825.44. 

The  nearest  fort  and  hgnt-house  are  respectively,  Fort  Mifflin  and  Schuylkill  raiijje 
lights. 

Total  amount  appropriated* to  June  30,  1881 $300,000  Oi> 

Total  amount  expended  to  June  30, 1881 222,674  ill 

Estimated  cost  of  present  project 374,700  tx» 

Money  statement. 

July  1,  1880,  amount  avaQahle $40,001  21 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

180,001  -21 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 ' 2,675  42 

July  1,  1881,  amount  available 77,325  VJ 

Amount  (estimated)  required  for  completion  of  existing  project 174, 700  tM> 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1883 .    BO,  000  00 
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^bBtract  of  prape^mh  recelfV^M  by  Col,  J,  K,  Maoombj  Corps  of  Engimeen,  at  Philadelphia^ 
Fenn$ylvaniaf  at  12  o'clock  m.,  October  11,  1880,  for  dredging  in  the  Schuylkill  Eiver, 
Femneyhania. 


2^-0. 


N<K 


Names  of  bidden. 


Residence. 


Contractor  to  oae  bia  own  plant  and  secure  his  own 
place  of  deposit. 


£»3 

111 

i?3  P.P^ 


Rate. 


National  Dre  d  g  i  n  g 

Company. 
American  Dredging 

Company. 
FrankTidgeon,  Jr . . . 


Washington, 

D.C. 
Philadelphia, 

Pa. 
New  York,  N.T.     29 


OtM. 

37* 


32 


Amt. 


|1«,600 
14,080 
12,760 


log 


Rate. 


Cts. 

35 
29 


Amt.  .  Rate. 


I   CtM. 

110.875  I    37* 


10,150 
8,410  I 


Amt. 


$7,500 
8,400 
6,800 


Rate. 

Amt. 

Cts. 
37* 

$6,625 

48 

7.20^ 

34 

5,100 

Names  of  bidders. 


National  Dred  g  i  n  g 

Company. 
American  Dredging 

Company. 
Frank  Piageon,  Jr. . . 


If 

hi 


Contractor  to  nse  govemment  plant  and  deposit  on  gov- 
ernment lands. 


Coo 

OfLt 

5  i 


I  pi 


ill 

5h 


sll 


^  :.. 


Rate.   Amt.    |  Rate. 


$40,600 


33,070 


Amt.    I  Rate.  I  Amt. 


^  SiO 


Rate.    Amt. 


at.  I  cft. 

34     $14, 960  I  34 

I 

30*     13.420  I  33*  | 

34       14, 060  '  34    ' 


It 

P 

in 

ill 


$9,860 

Ct*. 
34 

$6,800  1    34 

$5,100 

$36,720* 

9,715 

41* 

8, 300      46* 

6,975 

38, 410 1 

9,860 

39 

7,800      39 

5.850 

38,470t 

*  Provided  they  are  awarded  contract  for  Mifflin  Bar. 

f  Provided  they  are  allowed  the  exclusive  use  of  the  government  plant. 

X  JLowost  bidder. 

Abstract  of  contract  entered  into  hy  Col.  J.  JV.  Macomb,  Cor  pa  of  Enyineers,  during  the  fiscal 
year  ending  June  30,  1881, /or  improvanent  of  Schuylkill  River j  Pennsylvania. 
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COMMERCIAL  STATISTICS  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

Number  of  vessels  at  Point  Breeze  from  July  1, 1880,  to  June  30, 1881,  and  total  skipmemU  of 
petroleum  within  same  period. 

Steamers ■ 7 

Ships 44 

Barks 212 

Brigs 22 

Schooners 20 

Sloops 

Barges 24 

Total  vessels 339 

Total  barrels 994,313 

Number  of  vessels  and  estimated  shipments  of  petroleum  fi-om  Gibson^s  Point  frmm  July  1, 

1880,  to  June  30,  1881. 

Ships 17 

Barks 84 

Brigs 9 

Schooners 2 

Barges 15 

Total  vessels 127 

Total  barrels 269,847 

Nwmber  of  vessels  at  and  shipments  of  grain  from  Girard  Point  elevator  from  July  1, 1880, 

to  June  30,  1881. 

Steamers ri9 

Ships 31 

Barks : 14>* 

Brigs 2 

Schooners  and  barges 17 

Sloops 13 

I'otal  vessels 270 

Total  bushels 9.548,123 

Elevator  burned  April  28,  1881. 


F  6. 

ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  coustniction  of  this  harbor  in  its  modem  improved  condition  was 
begun  in  1867  and  completed  in  1871.  It  then  consisted  of  two  landing- 
piers  of  wood,  about  600  feet  apart,  each  connected  with  the  shore  by  a 
bridge  and  causeway,  with  a  total  length  of  about  380  feet,  and  four 
detached  piers  of  stone,  inclosing  an  available  harbor  space  of  about 
600  feet  by  250  feet — 3J  acres — the  low-water  mark  reaching  nearly  to 
the  ends  of  the  landing-piers. 

With  the  increasing  commerce  of  the  Delaware,  the  use  of  the  harbor 
rapidly  augmented,  and  these  dimensions  being  found  inadequate  to 
furnish  the  necessary  shelter,  the  river  and  harbor  act  of  March  3, 1879, 
directed  an  examination  and  report  to  be  made,  with  the  view  of  enlarg- 
ing them.  The  report,  dated  January  24, 1880,  was  printed  in  Annual 
Report  Chief  of  Engineers  for  1880,  pages  612-614. 

The  project  for  enlargement^  as  there  presented,  was — 

1st.  To  construct  a  third  line  of  piers  about  600  feet  farther  down 
stream,  either  of  iron,  continuous  to  the  shore,  or  of  three  detached 
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stone  piers  Bimilar  to  the  others^  thereby  increasing  the  harbor  space 
from  3i  to  7  acres.  The  third  pier  on  the  new  line  was  to  take  the  place 
of  the  landing-piers  on  the  other  two.  In  the  printed  report  a  misprint 
is  made  of  two  piers  for  three. 

2d.  To  again  double  the  acreage  to  1 4  by  dredging  shoreward  about 
250  feet  i^de  the  low- water  mark  and  within  the  enlarged  limits  of 
the  harbor. 

The  estimated  cost  of  this  project  was  $90,000,  by  which  the  sheltered 
area  would  be  increased  fourfold.  Towards  its  execution  the  river  and 
harbor  act  of  1880  made  an  appropriation  of  $^,000,  and  under  this  a 
contract  was  made  in  August,  1880,  for  the  construction  of  the  two  outer 
piers.  These  piers  differ  from  the  others  only  in  having  pile  instead  of 
crib  foundations,  a  method  of  construction  offering  certain  advantages 
in  rapidity  and  economy  of  execution,  with  equal  eflBcieucy  if  properly 
done.  For  the  rest,  the  superstructure  above  low-water  has  stone  faces 
bonded  and  clamped  with  rubble,  and  concrete  filling  and  parallel  sides, 
with  starling  ends  up  and  down  stream,  the  upper  surface  paved,  ana 
70  feet  long  from  point  to  point  by  30  feet  wide  from  side  to  side. 

The  third  pier  was  not  contracted  for,  because  it  had  become  evident 
that,  by  a  modification  of  the  project,  its  usefulness  could  be  greatly 
increased. 

The  two  piers  were  to  have  been  completed  by  December  1, 1880,  at 
a  cost  of  about  $21,000,  but  various  delays  occurred,  and  the  winter  clos- 
ing in  sharply  an  extension  of  time  was  given  to  June  1,  1881,  ana 
sabsequently  to  August  31, 1881. 

Meanwhile  seven  clusters  of  mooring-piles  of  white  oak,  five  in  each 
closter,  were  driven  along  low-water  mark  about  150  feet  apart,  the 
work  being  completed  at  a  cost  of  $432,  in  time  to  be  of  great  service 
to  vessels  during  the  winter. 

By  June  30, 1881,  the  outer  pier  had  been  nearly  completed,  and  of  the 
inner  pier  the  foundation  and  two  courses  of  superstructure  had  been 
boilt.    Both  are  to  be  completed  by  September  1, 1881. 

By  the  act  of  March  3, 1881,  a  further  sum  of  $30,000  was  appropri- 
ated, making  a  total  of  $65,000  out  of  the  $90,000  of  the  original  esti- 
mate. 

A  more  complete  study  of  the  present  and  future  requirements  of  this 
harbor,  and  examination  of  the  locality^  indicate  that  without  unduly 
increasing  the  ultimate  cost  its  dimensions  may  be  made  adequate  to 
the  needs  of  navigation  for  some  years  to  come. 

An  amended  project,  embodying  the  results  of  this  study,  will  shortly 
be  submitted.    Its  general  features  may  by  stated  as  follows : 

1st.  The  suppression  of  the  innermost  pier  of  the  third  line  now  con- 
structing and  its  transfer  to  a  point  500  feet  down  stream  and  about  200 
feet  distent  from  and  opposite  to  a  private  pier ;  the  two  to  constitute, 
in  effect,  a  fourth  line  of  piers  and  the  lower  limit  of  the  harbor. 

2d.  The  construction  of  a  substantial  bulkhead  with  moorinfr-posts  the 
entire  length  of  the  harbor,  on  a  line  about  half  way  between  high  and 
low  water  marks. 

3d.  To  dredge  the  bed  of  the  harbor  from  the  15-foot  low-water  curve, 
shoreward  shoaling  to  about  10  feet  alongside  the  bulkhead. 

4th.  To  fill  the  space  between  the  bulkhead  and  high-water  mark  to 
about  9  feet  above  low-water  with  the  material  dredged  from  the  outer 
space. 

The  effect  of  these  constructions  will  be  the  increase  of  the  harbor 
space  to  over  18  acres,  about  4  acres  in  excess  of  that  hitherto  proposed. 
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and  these  4  acres  will  be  gained  at  an  expe&se  of  $8,000  only  over  tki 
cost  of  the  original  project,  viz,  $90,000. 

The  Board  of  Port  Wardens,  and  others  interested  in  the  navigation 
and  commerce  of  the  Delaware,  are  in  full  aceord  with  this  project,  aad 
the  great  majority,  both  in  numbers  and  interest,  of  the  riparian  ownen 
are  earnestly  desirous  of  its  early  accomplishment.  The  accompanying 
tracing  illustrates  the  project. 

I  respectfully  recommend  that  Congress  be  asked  to  formally  aothor- 
ize  this  project,  including  the  construction  of  the  bulkhead  and  tbe 
dredging,  and  that  in  addition  to  the  sum  now  available  appropriation 
be  made,  for  fiscal  year  1882-1883,  of  $26,000. 

The  necessity  for  some  supervision  and  control  of  the  use  of  the  harbor 
during  the  ice  season  is  referred  to  in  the  reports  for  New  Castle  iee 
harbor,  and  in  the  rei>ort  of  the  Delaware  Eiver,  under  the  title  "Iw 
Harbors,"  to  which  attention  is  respectfiilly  invited.  It  is  strongly 
recommended  that  the  United  States  engineer  officer  in  charge  of  con- 
struction shall  be  authorized,  so  long  at  least  as  the  harbor  shall  be 
constructing,  to  appoint  a  harbor-master,  who  shall  be  empowered  to 
suitably  regulate  the  use  and  occupancy  of  the  harbor  and  prevent 
abuse  of  its  advantages. 

The  commerce  to  be  benefited  by  this  harbor  is  nearly  the  whole  mari- 
time business  of  the  Delaware,  given  in  tiie  report  of  the  ^^Delawsn 
River  below  Bridesburg,  Pa." 

Marcus  Hook  is  ia  the  collection  district  of  Philadelphia,  at  which,  as  the  nearctf 
port  of  entry,  the  revenue  collected  during  the  past  fiscal  year  amomited  ti 
$11,213,825.44. 

The  nearest  fort  and  light-house  are,  respectively.  Fort  Mifflin  and  Christiana  hfjta 

Total  estimated  cost  of  project ..  f9O,000  01 

Increase,  as  herein  recommended Si, 06(^00 

Total,  as  now  estimated 9e,O00  » 

Total  appropriations  for  this  harbor  to  June  30, 1881 169, 000  « 

Total  expenditures  to  June  30, 1881 107, 836' (w 

Maney  statement. 

July  1,  1880,  amount  available $35,000  00 

Amount  appropriated  by  act  approved  March  3, 1861 30, 000  00 

|65,OQ0« 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,826  09 

July  1,  1881,  outstanding  liabilities 20,495  00 

24,921  « 

July  1,  1881,  amount  available ^ 40,678  9 

Amount  (estimated)  required,  for  completion  of  existing  project 33, 000  6^ 

Au>ount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    *J^  000  Ot 
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-d  hsiract  of  proposaU  received  by  CoU  J,  K,  Jlfooomb,  Corpe  of  Engineere.  at  12  o'clock  m., 
August  17,  1880,  for  oonetruotion  of  piere  in  Marcus  Hook  Harbor,  Pennsylvania. 


; 

Cimstniotton      of 
two  piers. 

Time  of 
completing. 

27o.  *        Naraea  of  bidden.       1        Residenoe. 

/                                       1 

1                  ! 

II 

III 

Remarks. 

1  1  Leiper  dk  I<ewls 

Cheater.  Pa 

*!»  7nA 

$31.  goo 

32,000 
8M50 
24,076 

July    1.1881 

1  '  Wmiira  Wealey  Upp. . . . 

3  1  PnmkPidgeon^jr 

4  John  T.  Rowe,  president 
1      Mount  Waldo  Granite 

Worka. 

Colnmbia,  Pa 

New  York  City...       25.840 
Frankfort.  Me....       20.495 

Nov.  15. 1880 
Dec.  10, 1880 

Lowest  bidder 

Ahsdraet  of  contract  entered  into  by  Col,  J,  N,  Macomb,  Corps  of  Engineers,  during  the 
fiscal  year  ending  June  30,  1881,  for  eonstruotion  of  piers  in  Marcus  Hook  Harbor, 


Name  of  contractor. 


Reaidence. 


Mount  Waldo  Granite  Works,  John  T.  Rowe, 
preaUent. 


Date  of  contract. 


Frankfort,Me |    $20,406     September   1,1880 


F7. 
ICE-HARBOR  AT  CHESTER,  PENNSYLVANIA. 

The  anniial  report  for  1879-'80  suggests  that  so  soon  as  suitable  accom- 
modations shall  have  been  elsewhere  provided^  this  harbor  shonld  be 
abandoned  to  general  uses,  and  expenditures  upon  its  maintenance  omit- 
ted. The  reasons  for  this  are  the  limited  space  now  available,  the  im- 
practicability of  any  extension,  and  the  perishable  character  of  its  wooden 
piers  and  the  connecting  bridges.  The  piers  are  now  used  as  a  landing 
for  the  steamboats  and  other  vessels  having  occasion  to  touch  at  Chester, 
and  since  the  value  of  the  harbor  to  the  general  commerce  is  small  and 
constantly  diminishing,  it  would  seem  proper  that  such  repairs  and  ex- 
penditures as  are  required  should  be  made  either  by  the  city  of  Chester 
or  by  the  persons  making  use  of  it. 

No  further  appropriations  are  asked. 

Total  appropriations  to  Jane  30, 1881 $32,933  00 

Total  expenditures  to  June  30,  1881 32,900  76 

Money  statement 

July  1,  18H0,  amoont  available $82  24 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,1880 $50  00 

July  1,  1881,  amount  available 32  24 
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F  8. 
ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

In  accordance  with  the  recommendations  made  in  the  last  two  annual 
reports,  the  act  of  March  3, 1881,  appropriated  $20,000  for  the  oonstmt- 
tion  of  the  additional  pier  needed  to  p^ect  the  design  of  this  harbor, 
and  to  secure  shipping,  seeking  shelter  therein,  against  the  impact  of  ice 
during  flood  tide.  \^^ile  awaiting  the  action  of  Congress  in  this  regard, 
no  application  was  made  of  the  balance  of  $3,700  on  hand  at  the  begin- 
ning of  the  fiscal  year. 

During  the  winter,  which  was  one  of  extraordinary  severity,  two  of 
the  piers  were  struck  by  vessels,  several  of  the  stones  being  broken,  and 
others  thrown  off  into  the  deep  water  alongside. 

Advertisements  were  issued  in  May,  and  bids  opened  June  18,  for  the 
construction  of  the  new  pier.  Owing  to  advance  in  cost,  both  of  labor 
and  material,  the  lowest  bid  ($21,949)  was  in  excess  of  the  estimate 
r$20,000)  by  nearly  $2,000.  The  contract  was  made  July  6,  the  work  to 
DC  completed  by  January  1, 1882,  in  time  to  be  available  for  the  winter. 

By  reason  of  this  increased  cost,  and  in  order  to  provide  for  making 
the  necessary  repairs  and  complete  the  dredging  required  to  put  the  har- 
bor in  good  condition,  an  additional  appropriation  of  $3,000  is  needed, 
the  expenditure  of  which,  unless  further  accidents  should  oocor,  will 
render  the  harbor  thoroughly  efficient  for  many  years. 

Until  the  construction  of  the  proposed  harbor  at  or  near  Lisbon'^ 
shall  have  so  far  advanced  as  to  furnish  shelter  for  shipping  during  the 
ice  season,  the  6^  acres  of  the  New  Castle  Harbor  is  the  most  important 
and  necessary  refuge  on  the  Delaware  Eiver,  and  after  its  completion  the 
use  and  occupation  of  the  harbor  space  should  not  be  left  witJloat  prc^^ 
supervision.  Attention  has  been  called  to  the  necessity  for  this  in  pre- 
vious reports,  and  the  matter  is  referred  to  anew,  with  recommendatioD«, 
in  the  annual  report  for  Delaware  Eiver,  under  the  heading  of  ice  harbors 


This  harbor  is  in  the  ooUeotion  district  of  Delaware,  Wilmington  being  ite 

port  of  entry.    The  nearest  fort  and  light-house  are,  respeotiyely,  Fort  Delaware  wai 
the  Bulkhead  Shoals  range-light. 

Total  appropriations  to  June  30, 1881 9190,08» 

Total  expenditures  to  June  30,  1881 106,961 

Money  statement 

July  1,  1880,  amount  available 3,739  76 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

183, 739  7S 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 86  51 

July  1,  1881,  ouUtanding  liabilities 86  61 

173  W 

July  1,  1881,  amount  avaUable 23,566  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  CO 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1883 . .       3, 000  UO 
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Ahatract  ofpropo$al$  received  by  Col,  J,  X.  Macomb^  Cari)8  of  Engineer%,  Philadelphiay  Pa,, 
at  12  o'clock  m.  of  June  18,  1881,  for  the  construction  of  an  ice  pier  in  New  Castle  Harbor, 


Delaware. 


I 
No.  t  Names  of  bidden. 


Besidenoe. 


'  Price  com- 
I     pleted. 


•  Mount     Waldo     Frankfort,  Me. 

I    Granite  Works  .  | 

1  Lelper  &  Lewin.     Media,  Pa 


W.  Wesley  Tpp . 
Frank  Pidgeon,  jr. 


Colnmbia,  Pa... I 
Philadelphia,  Pa.' 


$21,966 
23,995 

23,400 
21,949 


Commence 
work. 


Complete  work. 


10  days  after 
contract  is 
awarded 


AVithin  6C 
days  of  no- 
tice of  award. 


Present    sea- 
sou 
January     1, 

1882. 

January     1, 

1882. 
Before    navi* 
gation  closes. 


Remarks. 


Lowest 
der 


bid. 


F 


IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  improvement  of  the  entrance  to  and  channel  of  Christiana  River, 
Avhich  constitutes  the  harbor  of  Wilmington,  was  begun  in  1871,  under. 
a  project  for  securing  a  12-foot  mean  low- water  navigation  to  the  city. 

The  estimated  cost  of  the  necessary  rock  and  silt  excavation  was 
♦83,000,  and  the  actual  cost,  including  the  $10,000  appropriated  in  act 
of  June  14, 1880,  has  been  $83,600. 

The  operations  of  the  past  fiscal  year  have  completed  this  work  by 
dredging  the  bar  at  the  entrance  fix)m  9  or  10  feet,  at  low- water  to  13 
feet. 

The  contract  was  made  with  the  National  Dredging  Company,  at  24 
cents  per  cubic  yard ;  the  material  to  be  landed  on  the  meadows  Border- 
ing  the  Christiana. 

Operations  began  in  October,  and  were  completed  in  November,  after 
dredging  and  landing  35,630  cubic  yards  of  mud. 

The  resulting  channel  has  a  depth  of  full  13  feet  at  low-water,  with 
width  of  160  feet  connecting  the  deep  water  inside  the  Christiana  en- 
trance with  that  in  the  Delaware. 

An  examination  of  the  mouth  in  April,  1881,  showed  that  the  channel 
through  the  bar  had  maintained  itself',  and  even  slightly  improved  dur- 
ing the  winter. 

The  second  section  of  the  act  of  June,  1880,  called  for  a  survey  of  the 
^*  Christiana  River  from  the  Delaware  Railroad  Bridge  to  the  mouth  of 
the  river,  with  an  estimate  of  the  cost  of  procuring  a  mean  depth  of  15 
feet  in  the  channel  thereof.'' 

The  results  of  the  survey  were  exhibited  on  a  chart  sujjmitted  with 
report  of  January  7, 1881,  a  copy  of  which  is  fon^  arded  for  incorpora- 
tion herewith. 

The  chart  shows  that  the  originally  projected  12-foot  low-water  navi- 
gation has  been  attained,  and  that  of  the  distance  of  16,200  feet  from  the 
baoy  depot  at  the  entrance  to  the  bridge  of  the  Delaware  Western  Rail- 
road, about  6,8t)0  feet,  or  42  per  cent.,  has  a  mean  low- water  channel 
depth  of  15  feet  and  over.  If  the  distance  from  the  bridge  in  question 
to  the  pulp  works,  2,400  feet,  be  added,  the  percentage  of  15-foot  chan- 
nel in  the  whole  distance,  viz,  18,600  feet,  is  37  per  cent. 

The  rise  of  tide  at  the  upper  limit  of  the  survey  was  nearly  as  great 
as  at  the  mouth,  and  the  conditions  generally  appeared  favorable  to 
49  E 
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the  construction  of  a  15-foot  low- water  navigation,  with  two  exceptioiiB, 
viz: 

First.  After  escaping  the  confinement  between  the  dikes,  which  con- 
stitute the  high-water  banks  of  the  stream,  the  effluent  waters  of  the 
Christiana  spread  fan  wise,  and  are  exposed  to  the  influence  of  the  tidn 
and  waves  of  the  Delaware.  Under  these  circumstances  their  scouring 
effect  is  partially  destroyed,  and  the  normal  low- water  depth  on  the 
bar  appears  to  be  9  or  10  feet  only. 

The  manifest  remedy  is  the  construction  of  a  jetty,  so  planned  as  to 
control  and  direct  the  Christiana  ebb,  and  protect  it  from  the  greater 
volume  of  the  Delaware  currents,  without  injurious  interference  with 
the  free  admission  of  the  flood  tide. 

By  the  aid  of  such  a  jetty  the  channel  to  be  thereafter  dredged  should 
be  able  to  maintain  itself,  although  the  occasional  assistance  of  artifi- 
cial deepening  may  be  required. 

Second. — The  city  of  Wilmington,  built  on  a  sloping  site,  wit^  over 
40,000  inhabitants,  engaged  in  extensive  and  varied  manufacturing  in- 
dustries, has  no  sewer  system,  nor  effective  street-cleaning  regulations. 

In  consequence,  the  accumulation  of  solid  material  in  the  bed  of  the 
stream  is  very  large,  and  the  river  front  is  constantly  filling  up,  by 
reason  of  the  general  deposit  therein  of  street  washings,  waste  product, 
sewage,  and  other  refuse.  This  primitive  method  of  getting  rid  of  use- 
less or  objectionable  matter,  probably  did  no  great  harm  when  the 
town  was  small,  and  the  absolute  amount  of  refuse  not  great.  Witk 
the  increased  population  and  business,  the  river  is  no  longer  able  ti> 
absorb  it,  and  evils  already  existing  cannot  fail  to  become  more  for- 
midable year  by  year. 

Until  the  city  shall  have  taken  the  necessary  steps  to  protect  a  navi- 
gation so  valuable  to  its  commerce,  attempts  to  deepen,  or  even  maintain 
it,  would  be  unadvisable.  Information  has  been  received  that  the  nec- 
essary action  by  the  city  authorities  has  been  taken,  and  that  the  pro- 
tective measures  are  in  progress. 

With  the  entrance  provided  for,  and  the  channel  along  the  city  front 
relieved  of  extraneous  sources  of  injury,  the  attainment  of  a  15foot  low- 
water  navigation  would  resolve  itself  into  a  simple  matter  of  rock  and 
mud  excavation. 

The  amount  of  the  former  is  fortunately  small.  With  regard  to  the 
question  of  future  maintenance,  it  may  be  said  that,  in  this  respect,  the 
Christiana  does  not  differ  from  other  tidal  streams,  and  that  so  long  » 
materials  for  filling  are  brought  into  it,  their  removal  at  points  of  deposit 
will  always  be  necessary. 

Aside  from  washings  from  banks,  and  other  natural  sources,  the  de- 
pendence of  the  Christiana  upon  the  Delaware  for  the  filling  of  its  tid^l 
prism  will  alone  serve  to  bring  into  the  stream  a  considerable  amount 
of  mud  and  light  material  in  suspension. 

The  removal  of  this  will  constitute  an  annual  charge  upon  the  navi- 
gation, the  amount  of  which  could  not  probably  be  calculated  in  advance 
with  any  approach  to  accuracy. 

The  total  of  the  estimate  for  making  a  15-foot  navigation,  as  far  as 
the  Pulp  Works,  and  thence  to  the  Delaware  Railroad  bridge,  a  12-foot 
navigation,  is,  according  to  the  report  of  January  7,  1881,  (175,55L 
based  upon  prices  considered  probable  at  that  time,  and  the  report 
recommended  that  for  an  economical  prosecution  of  it  the  work  should 
be  completed  in  four  years. 

The  act  of  March  3, 1881,  appropriated  $50,000,  in  pursuance  of  tlm 
report. 
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The  project  for  the  expenditure  of  this  appropriation  is  to  construct 
the  jetty  at  the  entrance,  and  extend  the  present  12-foot  low-water 
channel  as  far  as  the  Pulp  Works,  as  necessary  preliminary  steps  to  tLe 
commencement  of  the  15-foot  low- water  channel.  This  should  then  lie 
begun,  and  carried  upward. 

The  project  having  been  referred  to  the  Board  of  Engineers,  at  Kew 
York,  was  approved  by  them,  and  will  be  carried  out  during  the  fiscd 
year  1881-'82. 

So  soon  as  the  details  of  the  construction  of  the  jetty  shall  have  be<  a 
decided  upon,  both  works  will  be  put  under  contract. 

There  will  be  required  for  the  cf>ntinuance  of  this  work,  under  the 
approved  project,  a  further  sum  of  $50,000  for  the  fiscal  year  1882-'&3, 
with  which  the  construction  of  the  15-foot  channel  will  be  commenced « 

Wilmington  is  in  the  coUeotion  district  of  Delaware,  and  is  a  port  of  entry. 
The  nearest  fort  and  light-house  are  respectively  Fort  Delaware  and  Christiana 
light. 

Total  amonnt  appropriated  to  June  30,  1881 $133,000  00 

Total  amount  expended  to  June  30,  1881 83,656  00 

Total  estimated  cost  of  project  (of  January  7,  1881) 175,551  W 

Money  statement, 

July  1,  1880,  amount  available $10,672  36 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$60,672  36 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  18«0 10,828  44 

July  1, 1881,  amount  available 49,843  92 

Amount  (estimated)  required  for  completion  of  existing  project 125, 551  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  'K) 


Abstract  ofproposaU  received  by  Col,  J.  N.  Macomb,  Corps  of  EngineerB,  at  12  o'clock  m., 
August  18, 1880,  for  dredging  in  Christiana  Bivery  Wilmingtony  Del, 


No. 

/ 

Names  of  bidden. 

Residence. 

Price  per 
cubic  yard. 

To  commence. 

To  complete. 

1 

NfttioiuJ  Dredging  Compaiiy. 

Washington,  D.  C. 

10  24.7 

Sept.  9, 1880. 

Dec.  80, 1880. 

Abstract  of  contract  entered  into  by  Col,  J,  N,  Macomb ^  Corps  of  EngineerSy  during  the  fiscal 
year  ending  June  30,  1881,  for  improvement  of  Wilmington  Barbor,  Delaware. 


Name  of  oontraotor. 

Beeidence. 

Dredging. 

Date  of  contract. 

Bemarks. 

National  Dredging  Com- 
panj. 

Washington,  D.  C. 

Pereu.  yd. 
$0  24.7 

August  28,  1880. 

Completed  November 
16, 1880. 

subyey  of  cheistiana  biyeb,  delawabe,  from  the  delaware 
bailboad  bbldae  to  the  mouth  op  the  biyeb. 

United  States  Engineeb  Office, 

Philadelphia,  Pa.,  January  7, 1881. 
Genebal:  I  have  the  honor  to  forward  herewith  report  and  tracings 
of  chart  of  Christiana  River,  Delaware,  in  conformity  with  the  require- 
ments of  the  river  and  harbor  act  of  June  14, 1880. 
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The  improvement  of  Christiana  Eiver,  which  constitutes  the  harbor 
of  Wilmington,  has  been  in  progress  since  1871,  under  the  -project 
adopted  at  that  time,  and  carried  to  its  completion  during  the  past  sea- 
son by  the  expenditure  of  the  $10,000  appropriated  in  the  last  river  and 
harbor  act. 

This  project  called  for  a  12-foot  low- water  navigation,  of  between  100 
and  200  feet  width,  to  be  secured  by  dredging  and  blasting,  at  an  esti- 
mated cost  of  $83,000.  The  amount  that  has  been  appropriated  and 
expended  is  $83,500,  and  the  chart  shows  that  the  full  object  of  the 
expenditure  has  been  attained.  The  condition  of  the  na\igation,  some- 
what in  detail,  is  as  follows:  * 

Tliere  is  a  clear  depth  of  13  feet  at  the  entrance,  with  a  width  between 
the  12-foot  curves  of  from  100  to  200  feet.  Near  the  rolling-mill  wharf 
about  5,000  feet  above  the  mouth,  the  channel  deepens  to  18  and  20 
feet.  Between  this  point  and  the  mouth  of  the  Brandy  wine,  4,000  feet, 
the  12-foot  channel  aver^-ges  125  feet  in  width,  with  maximum  depths  of 
15  and  16  feet.  Between  Brandywine  and  Third  street  bridge,  3,500 
feet,  the  greater  portion  of  the  channel  exceeds  15  feet  in  depth. 
Ledges  of  rock  exist  above  and  below  Third  street  bridge,  and  numer- 
ous borings  were  made  in  the  vicinity  to  ascertain  its  development.  Be- 
tween Third  street  and  Market  street  bridges,  4,000  feet,  covering  the 
main  city  front  of  Wilmington,  the  12-foot  navigation  continues  with  a 
reduced  width,  averaging  about  50  feet,  and  the  15-foot  low- water  depth 
occupies  about  one-fourth  of  the  distance.  Between  Market  street  and 
the  Delaware  Western  Eailroad  bridges,  2,500  feet,  the  12-foot  channel 
increases  in  both  dimensions,  with  numerous  soundings  of  over  20  feet, 
and  an  average  width  of  100  feet.  The  improvements  hitherto  made 
have  terminated  just  above  Market  street.  At  the  Delaware  Western 
Eailroad  bridge  the  12-foot  curve  disappears  from  the  chart.  The 
soundings  thence  to  the  Pulp  Works,  2,400  feet,  are  from  9  to  11  feet, 
and  thence  to  the  Delaware  Eailroad  bridge,  7,500  feet,  the  depth  re- 
mains about  the  same,  with  the  exception  of  a  distance  of  2,000  feet  in 
the  straight  reach  below  Dupont's  powder  wharf,  over  which  the  aver- 
age low- water  depth  is  4  to  5  feet.  The  low-water  width  pf  Christiana 
Eiver  is  quite  uniformly  about  300  feet  from  the  Delaware  Eailroad 
bridge  to  the  junction  with  the  Brandywine;  thence  to  the  mouth  it  is 
about  500  feet.  The  mean  range  of  tide  is  also  uniform  within  the  limits 
of  the  survey,  5J  miles,  varying  from  5.7  feet  at  the  buoy  depot,  near 
the  entrance,  to  5.8  feet  at  the  upper  bridge.  This  uniformity,  both  in 
cross-section  and  tidal  range,  indicates  conditions  quite  favorable  to  sta- 
bility for  any  future  improvement,  if  not  impaired  by  faidty  works. 

There  is  every  reason  to  suppose  that  a  15-foot  low- water  navigation, 
as  called  for  by  the  river  and  harbor  act,  can  be  secured  and  maintained, 
if  the  proper  precautions  are  taken. 

The  only  point  naturally  presenting  difficulties  is  the  entrance,  where 
the  ordinary  depth  is  8  or  9  feet,  and  the  greater  draught  could  not  be 
maintained  without  constant  dredging  in  the  absence  of  permanent 
works.  The  construction  of  the  deflecting  jetty  shown  on  the  tracing, 
would  in  all  probability  suffice  to  maintain  an  entrance  depth  of  not 
less  than  12  feet,  after  the  necessary  dredging  had  been  done,  by  pro- 
tecting the  ebb  current  of  the  Christiana  against  interference  from  that 
in  the  Delaware  before  attaining  its  proper  direction,  and  by  tending  to 
gather  the  flood  current  without  the  creation  of  cross-currents. 

As  this  jetty  will  have  to  sustain  a  considerable  pressure  of  ice  at  cer- 
tain seasons,  it  must  be  made  of  sufficient  strength,  and  the  outer  end 
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should  be  made  especially  solid  to  insure  its  ability  to  carry  a  beacon 
to  mark  the  entrance.  To  reduce  the  cost  without  impairing  the  effi- 
ciency in  any  marked  degree,  the  height  of  the  jetty  may  be  kept  be- 
low that  of  high-water. 

The  borings  in  the  vicinity  of  the  rock  ledges  near  Third  street 
bridge  prove  that  the  amount  of  that  material  to  be  excavated  for  a 
15-foot  channel  is  fortunately  small.  The  estimate  of  cost  given  in  the 
accompanying  table  separates  the  river  into  six  sections,  lettered  re- 
spectively from  A  to  F,  with  channel  dimensions  diminishing  upward. 
In  the  lowest  section  the  IS-foot  channel  has  a  width  of  150  feet.  In 
the  next  three  sections  the  width  is  reduced  to  100  feet,  increasing  at 
the  Third  and  Market  street  bridges,  to  allow  for  the  use  of  both  draws, 
to  150  and  200  feet.  Between  the  Delaware  and  Western  Railroad 
Bridge  and  the  Pulp  Works  the  channel  width  is  75  feet,  and  thence 
upward  to  Delaware  Railroad  Bridge,  50  feet,  the  depth  being  uniform. 

The  Pulp  Works  mark  the  present  limit  of  extensive  works  dependent 
largely  upon  water  freights.  Should  that  point  be  made  also  the  pres- 
ent limit  for  the  15-foot  channel,  the  depth  of  12  feet  thence  to  the  upper 
railroad  bridge  would  probably  meet  all  immediate  requirements,  and 
effect  a  considerable  saving  in  the  total  estimate. 

Should  sufficient  appropriation  be  made,  I  would  recommend  that  the 
works  be  executed  in  the  following  order: 

1.  The  extension  of  the  present  12-foot  channel  upward  to  the  Pulp 
Works; 

2.  The  construction  of  the  jetty  at  tjie  mouth: 

3.  The  dredging  of  the  15-foot  channel  from  the  mouth  upward;  and 

4.  The  removal  of  the  rock  above  Third  street. 

For  the  completion  of  the  entire  project,  a  period  of  about  four  years 
would  probably  be  required.  The  division  of  labor  would  not  neces- 
sarily follow  the  above  divisions,  which  are  only  intended  to  indicate  the 
sequence  of  work,  and  not  the  annual  amount. 

An  undue  protraction  of  time  would  increase  the  ultimate  cost  of  the 
project. 

In  regard  to  the  probable  future  cost  of  maintenance  of  the  projected 
15-foot  low-water  navigation,  it  is  proper  to  say  that  all  the  indications 
are  favorable,  with  the  excei)tion  that  at  the  present  time  no  suitable 
regulations  exist  for  controlling  the  deposit  of  solid  materials  in  the 
stream. 

The  drainage  aud  sewage  system  of  the  city  of  Wilmington  are  of 
the  most  primitive  character.  The  city  lies  on  a  sloping  site,  the  streets 
are  imperfectly  paved,  and  the  washings  of  all  sorts  find  their  way  into 
the  Christiana  River,  without  any  provision  whatever  for  intercepting 
their  solid  contents  and  preventing  them  firom  filling  the  river  bed.  To 
this  cause  is  due  the  marked  deterioration  of  the  navigation  between 
the  Third  and  Market  street  bridges  which  exists,  notwithstanding  the 
expenditure  by  the  general  government  and  the  constant  annual  outlay 
by  owners  of  wharf  property.  Unless  this  evil  can  be  remedied  and 
the  navigation  relieved  of  tlie  great  and  unnecessary  burden  thereb  v 
thrown  upon  it,  the  estimates  accompanying  this  report  must  be  largely 
increased,  and  the  ultimate  maintenance  of  the  improved,  or  even  of 
the  existing,  navigation  rendered  costly  and  uncertain. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineers. 

The  Chief  op  Engineers,  U.  i:!,  A. 
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report  op  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications 
and  for  elver  and  harbor  improvements,  &:c., 

New  Yorky  June  7, 1881. 

General:  This  Board,  to  whom  was  referred  the  subject  of  the  im- 
provement of  GhristiaDa  River  and  Wilmington  Harbor,  Delaware,  for 
consideration  and  report,  has  the  honor  to  present  its  views  thereon  as 
follows : 

The  information  famished  by  the  Engineer  Department  to  guide  us 
in  our  investigations  consists  of  Colonel  Macomb's  report  of  his  survey 
of  Christiana  River,  with  an  accompanying  chart  showing  its  present 
•condition  by  soundings  and  bottom  curves  from  its  mouth  up  to  the 
bridge  of  the  Delaware  Railroad,  a  distance  of  5 J  miles.  By  dredging, 
a  low- water  depth  of  12  feet  has  been  attained  in  this  river  as  high  up 
38  the  first  or  Delaware  Western  Railroad  bridge,  as  is  fully  set  forth 
in  the  report  and  indicated  by  the  chart. 

The  last  river  and  harbor  act  calls  for  a  depth  of  15  feet  continued 
throughout  that  portion  of  the  river  embraced  in  the  survey.  Colonel 
Macomb,  in  his  report  (January  7, 1881),  says : 

There  i«  every  reason  to  suppose  that  a  15-feet  low-water  navigation  can  be  secored 
4Uid  maintained  if  the  proper  precautions  are  taken. 

He  thinks,  however,  that  such  depth  of  channel  at  this  time  is  needed 
no  fiarther  up  the  river  than  the  Pulp  Works,  and  that  12  feet  (above  that 
point)  will  quite  satisfy  the  necessities  of  commerce.  To  maintain  the 
<lepth  of  15  feet  over  the  bar  at  the  entrance  of  the  Christiana  River  into 
the  Delaware,  in  his  opinion,  will  require  the  construction  of  a  jetty  on 
the  north  side  of  the  channel  curving  down  stream  as  marked  on  chart. 

Colonel  Macomb's  project  (see  his  letter  to  Chief  of  Engineers,  April 
8,  1881)  for  the  expenditure  of  the  last  appropriation  of  $50,000  made 
by  Congress  for  this  improvement  designs  to  apply  three-fifths  of  it  to 
the  construction  of  the  proposed  jetty  and  two-fifths  to  dredging  a  12-foot 
•channel-way  up  stream  as  far  as  the  Pulp  Works. 

On  the  26th  of  May  Captain  Ludlow,  Colonel  Macomb's  assistant,  ap- 
peared before  the  Board  and  gave  valuable  information  in  reference  to 
the  river  and  the  project  for  its  improvement. 

It  appears  that  the  dredging*- of  the  Christiana  River  bed,  including 
«ome  rock  blasting,  has  been  in  progress  for  the  past  ten  years,  under 
small  annual  appropriations;,  that  the  successful  accomplishment  of  the 
original  plan  of  improvement,  which  looked  to  the  attainment  of  a  12-feet 
^epth  only,  has  prompted  the  further  demand  for  15  feet  and  for  a  longer 
reach  of  the  river. 

The  chart  before  us  shows  the  river  in  that  portion  already  deepened 
as  possessing  a  strongly  curved  outline  throughout  the  greater  portion 
of  its  length,  a  condition  very  favorable  to  the  maintenance  of  the  depth 
attained.  The  gradual  narrowing  of  the  stream,  with  some  exceptional 
parts  in  ascending,  seems  to  be  about  sufficient  to  produce  uniformity 
•of  current  in  the  ebbing  and  flowing  of  tide  waters  and  an  equalization 
in  the  rise  and  fall  throughout  the  section  (3.6  miles  long)  to  first  rail- 
Toad  bridge.  This  condition,  like  the  former,  favors  the  maintenance  of 
improvements  eftected. 

From  M$^or  Bache's  report  we  learn  that  in  the  working  season  of 
1839  the  Christiana  River  bed  was  dredged  under  his  direction,  13,518 
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cubic  yards  being  removed  therefrom.  Of  this  amount  3,505  cable  yards 
were  excavated  from  the  bar  of  the  river  at  its  mouth,  the  remainder 
being  principally  taken  along  the  wharf  front  of  the  town  of  Wilming- 
ton.  The  depth  of  water  thus  secured  enabled  a  vessel  of  16-feet  draught 
to  pass  out  of  the  river  at  high-water  without  touching,  indicating  that 
there  must  have  been  10  feet  depth  of  river  in  the  shoalest  part  of  the 
channel  at  low-water.  His  chart,  made  in  1835,  prior  to  the  dredging, 
shows  shoal  water  along  the  town  front  and  at  the  first  bend  and  curreot 
crossing,  where  the  river  was  wide  comparatively ;  also  at  the  current 
crossing  ju8t\ above  the  mouth  and  at  the  bar.  Since  that  date  the  river 
width  has  been  somewhat  reduced  along  the  lower  portion  of  the  city 
front  down  to  the  bend  below  by  structures  on  the  north  side.  Its  pre- 
sent width  is  rather  more  favorable  in  that  portion  to  the  preservation 
of  the  channel  depth  than  its  former  cross-section. 

During  the  past  ten  years  thei*e  have  been  removed  from  the  river 
bed  between  the  Delaware  and  the  first  railroad  bridge,  a  distance  of 
about  3.6  miles,  210,912  cubic  yards  of  mud,  sand,  gravel,  and  rock, 
giving  it  a  channel  depth  of  12  feet  at  its  shoalest  places,  with  widths 
varying  from  75  to  150  feet  up  to.  Market  street  bridge.  The  amoont 
excavated  was  sufScient  to  have  covered  100  feet  width  of  river  bed 
throughout  the  improved  section  to  a  depth  of  3  feet.  It  appears,  how- 
ever, from  the  yearly  reports  of  the  officer  in  charge  of  this  work,  that 
somewhat  more  than  one-half  of  that  amount  was  taken  from  its  bed  be- 
low the  mouth  of  the  Brandywine  along  three  sections  aggregating  a 
length  of  about  1  mile,  viz,  at  the  current  crossing  and  straight  readi 
below  dredging  company's  wharves,  at  the  current  crossing  above  light- 
house, and  on  bar  at  entrance  into  the  Delaware  River. 

As  nearly  as  can  be  ascertained,  the  larger  part  of  the  balance  of 
dredging  was  applied  at  the  current  crossing  at  Third  street,  above  and 
below  bridge,  and  on  the  city  front  just  above  but  mostly  below  Market 
street,  and  the  remainder  near  and  at  the  mouth  of  the  Brandywine. 
The  great  bend  of  the  river  has  continued  deep.  The  fact  of  the  large 
excavation  where  the  two  streams  join  would  seem  to  indicate  deposits 
effected  there  by  the  meeting  of  their  currents  and  the  forcing  back  of 
the  Christiana  waters  along  the  north  side. 

The  Christiana  River,  by  the  testimony  of  Captain  Ludlow,  is  sediment- 
bearing  to  about  the  same  extent  as  the  Delaware.  As  the  currents  of 
the  inflowing  and  ebb  tides  exceed  1  mile  an  hour  at  times,  there  mu«t 
be  movement  of  the  bottom,  consisting  of  fine  sand  and  mud.  From  an  ex- 
amination of  Major  Bache's  map  of  1835,  the  Coast  Survey  map  of  1841^ 
and  Colonel  Macomb's  charts  of  surveys  since  made,  together  with  the 
records  of  the  dredging  for  the  past  ten  years,  we  infer  that  there  has 
been  deposit  since  1840  on  the  bar  just  beyond  the  mouth  of  the  river, 
at  the  current  crossing  just  within  its  mouth,  at  the  straight  x>ortios 
below  the  junction  of  the  Brandy  wine,  at  the  mouth  of  the  Brandywine, 
at  the  current  crossing  at  Third  street  bridge,  in  the  vicinity  of  Market 
street  bridge,  and  more  or  less  along  the  city  front.  Now,  it  seems  quite 
probable  that  the  filling  along  the  city  front  is  due  almost  entirely  to 
the  washings  from  the  city,  which  is  built  on  rising  ground  sloping  to 
the  river.  This  same  material  traveling  on  to  the  mouth  would  natu- 
rally help  to  make  the  deposits  at  the  specified  points  below  the  month 
of  the  Brandywine;  this  latter  river  cimtributing  also  to  that  effect 
Now,  if  the  solid  matenal  from  its  street  washings  and  sewerage  can  all 
be  prevented  from  entering  the  river,  a  large  source  of  bottom  deposit^ 
will  be  cut  off,  and  only  those  fix)m  the  Christiana  above  and  the  Brandy- 
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wine  branch  will  remain.    Of  course  there  is  always  material  brought 
into  the  river  by  the  flood-tide  to  be  carried  out  again  by  the  ebb. 

There  can  be  little  doubt  that  if  the  Christiana  Eiver  be  deepened 
much  beyond  the  bed-level  that  has  resulted  from  natural  causes,  it 
will  in  time  return  to  the  same  bed-level ;  that  is,  other  features  remain- 
ing the  same,  the  excavated  portions  must  gradually  fill  again.  It  would 
require  a  study  of  the  river  from  its  mouth  to  its  sources,  with  observa- 
tions upon  its  currents,  its  bed  movements  in  the  way  of  traveling  bars, 
bank  erosion  and  material  of  bank  and  bed,  effects  of  floods,  &c.,  to  de- 
termine the  probabilities  as  to  the  rate  of  refllling.  The  river  is  favorable 
for  improvement  in  this,  that  it  is  not  largely  sediment-bearing,  from 
the  fact  that  for  a  large  portion  of  its  length  below  the  city  the  least 
low- water  channel  depth  prior  to  any  excavation  exceeded  12  feet,  and  as- 
the  excavations  already  made  have  not  generally  extended  more  than  2 
feet  below  the  natural  bed,  it  would  seem  but  a  reasonable  inference  that 
the  12-foot  channel  now  reached  may  be  maintained  without  much  ex- 
pense, provided  the  city  drainage  into  the  river  can  be  cut  off. 

The  maintenance  of  a  15-foot  channel  will  be  more  difficult,  and  it 
seems  probable  that  dredging  from  time  to  time  will  be  required,  at 
points  before  named,  to  keep  up  that  depth.  A  slight  narrowing  of  th^ 
river  at  and  ne^tr  the  Dredging  Company's  wharves,  and  a  dike  at  the 
crossing  at  the  mouth  extending  from  the  high  to  the  low-water  line,  may 
be  needed  to  hold  the  depth  of  15  feet  at  those  reaches  of  the  river.  The 
crossing  at  the  Old  Ferry  evidently  favors,  deposition  as  well  as  the 
crossing  below  Market  street.  The  tendency  to  fill  at  these  points  may 
be  due  mostly  to  the  large  quantities  of  material  coming  from  the  city 
drainage,  for  the  river  is  narrow  enough  to  give  a  good  scouring  ve- 
locity at  both  of  these  reaches. 

Throughout  the  greater  portion  of  it«  length  between  the  two  railroad 
bridges  the  Christiana  is  somewhat  wider  tlian  along  the  city  front — a 
condition  favorable,  in  this,  that  it  ccmstitutes  a  basin  to  receive  the  in- 
flowing tide,  and  thus  to  increase  the  velocity  of  the  outflow  to  main- 
tain the  depth  of  river  below.  But  it  is  not  a  condition  favorable  to  the 
wider  portion  of  this  reach  of  the  river,  as  the  slackening  of  the  current, 
due  to  the  greiiter  width,  both  in  the  influx  and  ettiux,  cjiuses  deposition* 
We  find  the  water  generally  shoal  in  this  reach,  except  in  the  curved  and 
narrow  portions.  Excavating  a  channel  12  feet  deep  will  give  more 
ready  access  to  the  incoming  tide,  and  will  admit  rather  more  water 
above  the  second  railroad  bridge,  provided  the  river  lines  and  bed  are 
favorable  to  its  ready  ascent.  Gaugings  indicate  that  an  average  of 
nearly  50,000,000  cubic  feet  ascend  above  the  second  railroad  bridge 
at  each  influx  of  the  tide.  That  amount  of  water  would  give  an  average 
velocity  of  outflow  through  the  straight  reach  below  Dupont's  Powder 
Mill  of  about  three-fourths  of  a  foot  per  second,  whereas  the  average 
velocity  of  outflow  in  the  straight  reach  of  the  city  front  below  Market 
street  is  about  1  foot  per  second,  now  that  it  is  excavated  to  a  depth  of 
12  feet.  If  a  channel-way  between  bridges  be  excavated  to  a  depth  of 
12  feet  it  will  not  have  so  great  a  velocity  of  outflow  to  keep  it  open 
as  in  the  city  reach,' unless  it  be  contracted  in  ratio  to  the  quantity  of 
water  flowing  through  it.  Such  contraction,  however,  would  diminish 
the  tidal  ba^in  that  helps  the  channel  along  the  city. 

This  Board  do  not  think  it  advisable  to  attempt  a  greater  depth  than 
12  feet  above  the  Pulp  Works,  and  it  will  doubtless  require  expenditures 
from  time  to  time  to  maintain  even  that  depth,  unless  the  river  is  some- 
what narrowed  above  the  bend. 
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Major  Bache'8  chart  (1835)  shows  a  bar  in  the  Delaware,  just  beyond 
the  mouth  of  the  Christiana,  with  8.7  feet  depth  upon  it  in  its  sbaalest 
place  at  low- water.  In  other  words,  the  depth  of  water  in  the  Chris- 
tiana is  not  carried  out  into  the  Delaware,  but  shoals  above  the  bottom 
of  both  streams  to  a  depth  of  less  than  9  feet.  Colonel  Macomb,  in  his 
report  of  January  7, 1881,  states  the  natural  depth  of  water  on  this  bar 
to  be  from  8  to  9  feet.  To  remove  this  bar,  or  rather  to  maintain  the 
depth  dredged  through  it,  he  recommends  the  construction  of  a  jetty  on 
the  north  side  of  the  channel  of  entrance  to  the  river,  to  l>e  oommenced 
at  the  shore-line  near  the  light»house,  and  to  be  extended  about  1,800 
feet  in  a  southeasterly  direction,  as  indicated  in  yellow  color  on  his  chart, 
to  the  15  foot  bottom  curve  of  the  Delaware  River.  The  letter  of  the 
Chief  of  Engineers,  referring  this  subject  to  us,  calls  especially  for  an 
opinion  upon  ^'  the  advisability  of  the  proposed  jetty  as  the  means  of  se- 
curing a  permanent  improvement  at  the  mouth  of  the  river,  as  also  upon 
its  location,  plan,  and  manner  of  construction." 

The  chart  of  Cherry  Island  Flats,  Delaware  River,  published  in  Chief 
of  Engineers'  report  for  1879  (page  436),  exhibits  the  bottom  18  and  13 
foot  curves  in  direction  and  position  opposite  mouth  of  the  Christiana, 
about  the  same  as  they  would  be  if  this  latter  river  did  not  pour  its 
waters  into  the  former,  their  scouring  effect  apparently  not  extending  out 
beyond  the  10-foot  bottom  curve  of  the  Delaware  River.  It  seem<,  there- 
fore, that  beyond  the  low- water  line  of  the  Delaware,  the  waters  of  the 
Christiana  are  not  sufficiently  concentrated  to  preserve  its  channel  depth. 
To  secure  a  d^th  of  15  feet  will  require  the  scouring  effect  to  be  ex- 
tended to  the  15  foot  curve  of  the  Delaware,  and  will  therefore  neces- 
sitate a  greater  concentration  of  the  outflow  of  the  Christiana.  It  seems 
probable  that  a  jetty  on  the  north  side  of  the  channel  may  produce  that 
effect,  from  the  fact  that  the  mouth  of  the  Christiana  has  a  direction 
obliquely  up  stream  in  reference  to  the  Delaware.  The  outflowing  waters 
will  therefore  be  pressed  against  the  dike  and  be  kept  concentrated,  so 
as  to  cause  the  required  erosion.  But  the  old  plans  show  from  8  to  10 
feet  of  water  only  at  low-tide  in  the  current  crossing  along  the  river 
reach  from  the  light-house  inward  for  a  distance  of  1,3^  feet.  It  seems, 
therefore,  essential  that  this  reach  should  be  contracted  by  a  dike  be- 
tween high  and  low  water  on  the  south  side.  Besides  helping  to  pre- 
serve the  channel-depth  opposite  to  itself,  this  dike  will  force  more  oi 
the  outflowing  current  over  against  the  north  jetty.  It  will  also  concen- 
trate the  inflowing  tidal  waters  and  prevent  the  wash  of  material  over 
the  shoals  into  the  river  mouth. 

The  north  jetty,  as  described  by  Colonel  Ludlow,  assistant  to  Colonel 
Macomb,  is  to  be  formed  of  two  rows  of  oak  piles  separate^l  an  average 
distance  of  about  12  feet,  the  piles  in  each  row  to  be  driven  as  closely 
as  they  can  be,  and  to  be  bolted  to  string  pieces  placed  on  the  inner  side, 
near  their  upper  ends.  Cross-timbers  will  bind  the  two  rows  of  piles 
together.  The  space  thus  inclosed,  filled  with  stone  rising  4  feet  above 
low- water  level,  will  constitute  the  jetty.  The  outet  end  is  designed  to 
be  25  feet  square,  and  suited  to  receive  a  beacon-light.  This  jetty,  as 
above  described,  if  the  piles  are  well  driven,  will  doubtless  be  strong 
enough  to  resist  all  ordinary  pressure  to  which  it  may  be  exposed ;  bat 
an  unusual  ice  movement  would  injure  it  very  seriously,  and  possibly 
sweep  it  away.  Captain  Ludlow,  however,  states  that  the  ice  of  tbe 
Delaware  grounds  along  the  shoal  shore,  and  that  its  movement  in  a  way 
to  destroy  the  jetty  is  not  to  be  apprehended.    It  seems  that  piles  and 
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timbers  of  oak  have  been  selected  as  more  durable  than  pine  in  that 
portion  of  the  structure  which  rises  above  low- water,  and  is  for  a  part 
of  the  day  exposed  to  air  and  changes  of  temperature,  inducing  slow 
decay.  It  is  our  opinion  that  it  would  be  better  to  terminate  the  pile 
structure  as  near  the  ordinary  low- water  level  as  economy  of  construc- 
tion will  admit,  and  to  put  on  a  superstructure  of  crib- work  rising  to 
high-water.  This  last,  when  decayed,  can  be  renewed.  The  width  to 
resist  all  pressures  to  which  the  jetty  may  be  exposed  ought,  we  think, 
to  be  equal  to  the  height  throughout. 

On  accompanying  chart  (No.  1)  is  marked  a  general  position  in  red 
(A  B)  for  the  dike  on  the  south  side  of  the  Clu*istiana,  at  the  mouth 
of  the  river,  proposed  by  us  for  reasons  already  assigned.  We  do  not 
recommend,  however,  that  the  dike  be  commenced  until  the  efifect  pro- 
duced by  the  jetty  in  the  channel,  both  outside  and  inside  of  Light- 
house Point,  is  determined. 

This  Board  has  expressed  an  opinion  that  the  jetty  designed  by 
Colonel  Macomb  to  be  built  on  the  north  or  up  stream-side  of  the 
channel  of  entrance  will  probably  be  efficient  in  deepening  that  channel, 
by  reason  of  the  peculiar  conformation  of  the  mouth  of  the  Christiana 
River,  by  which  the  outflowing  water  will  be  held  to  the  jetty  at  least 
for  a  good  portion  of  its  length.  Still,  we  desire  to  say  that  in  ordinary 
cases  the  lower  or  down  stream  side  of  the  channel  seems  to  us  to  be 
the  proper  position  for  such  jetty,  for  the  outflowing  waters  of  the 
tributary  will,  by  the  down  cunent  of  the  main  stream,  be  pressed 
against  the  jetty  to  scour  a  deep  channel.  The  Christiana  does  not 
enter  the  Delaware  in  a  direction  favorable  for  a  south-side  jetty.  To 
assimilate  it  to  conditions  more  favorable  requires  the  construction  of 
a  short  jetty  from  Light  House  Point  on  the  north  side  of  the  channel, 
and  to  bring  out  the  recediug  south  shore  by  a  parallel  dike  to  guide 
the  waters  of  the  tributary  into  the  main  river  in  a  proper  direction. 
This  south  dike,  prolonged  with  an  inclination  down  stream  to  deep 
water,  would,  by  aid  of  the  pressure  of  the  outflowing  current  of  the 
Delaware,  hold  the  ebb  of  the  Christiana  in  a  channel  along  the  dike, 
and  thus  produce  the  required  depth  of  water.  The  only  question  in 
this  connection  seems  to  be  whether  the  Delaware  current  is  strong 
enough  to  prevent  the  Christiana  waters  from  spreading  after  passing 
the  outer  end  of  the  north  jetty.  If  the  current  be  moderately  strong 
there  can  be  no  doubt  that  this  project, will  be  successful. 

It  will,  however,  require  a  greater  length  of  dikes,  and  consequently 
be  more  costly  than  the  project  submitted  by  Colonel  Macomb.  We  do 
not,  therefore,  urge  its  adoption  in  this  locality,  not  economically 
favorable  to  its  application,  for  reasons  already  set  forth.  Colonel 
Macomb's  project,  however,  has  the  objection  incident  to  all  up-stream 
jetties,  that  of  building  out  the  up-stream  shore  in  process  of  time,  and 
thus  necessitating  its  own  extension,  to  be  followed  by  the  prolongation 
of  the  south  dike,  represented  in  this  case  by  line  A  B,  sketch  1,  accom- 
panying. 

In  conclusion,  this  Board  concurring  generally  in  opinion  with  Colonel 
Macomb,  recommends  the  construction  of  the  north  dike  proposed  by 
him  out  to  the  12-foot  bottom  curve  of  the  Delaware  during  this  work- 
ing season,  and  the  excavation  of  a  12-foot  channel  to  the  Pulp  Works, 
to  be  followed  next  spring  by  a  sufficient  number  of  soundings  on  the 
river  to  determine  where  deposits  take  place  and  where  scouring  occurs. 
From  such  a  survey,  compared  with  that  of  1880,  a  project  for  the 
further  improvement  of  the  Christiana  can  be  arrived  at,  based  upon 
morci  full  and  satisfactory  information  than  is  now  available.    All  proj- 
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ects  will,  however,  to  some  extent  be  inefficient  if  the  drainage  of  the 
city  of  Wilmington,  so  far  as  solid  ^material  is  concerned,  be  not  cut  oft 
from  the  river. 
EespectfuUy  submitted. 

Z.  B.  Towner, 
Colonel  of  Engineers  and  Bvt.  Maj.  Oen,^  (7.  S.  A, 

John  Newton, 
Colonel  of  Engineers,  Bvt.  Maj.  GenL 
Henry  L.  Abbot, 
Lieutenant- Colonel  of  Engineers^  Bvt.  Brig.  Gen. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


F    ID. 

.       IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  present  status  of  the  Broadkiln  improvement  is  fully  set  forth  in 
the  accompanying  reports  dated  January  6,  January  29,  and  Julv  6, 
1881. 

It  appears  from  these  that  the  most  serious  obstruction  to  the  present 
and  future  navigation  is  found  at  the  entrance,  where  there  is  a  low- 
water  depth  of  less  than  1  foot  across  a  broad  expanse  of  sand  shoal, 
and  that  the  only  method  of  securing  an  improved  entrance  is  to  cut 
through  the  beach  and  control  the  effluent  water  by  means  of  a  dike. 

The  total  expense,  including  the  removal  of  shoals  in  the  river,  is 
$51,500,  the  entrance  costing  not  less  than  $41,000  if  the  dike  be  pro- 
longed, as  will  eventually  be  necessary,  to  the  6-foot  low-water  curve  in 
the  bay. 

A  valuable  improvement  can,  however,  be  effected  by  making  the  cut 
through  the  beach  and  temporarily  terminating  the  dike  at  low-water 
mark. 

The  cost  of  this  will  be  $25,000,  leaving,  after  deducting  the  present 
balance  of  $9,000,  a  further  sum  of  not  less  than  $16,000  to  be  appropri- 
ated before  any  advantageous  commencement  of  the  work  can  be  made. 

This  work  is  in  the  collection  district  of  Delaware,  and  WUmington  is  the  nearHt 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
Delaware  Breakwater  light. 

Total  amount  appropriated  to  June  30,  1881 |20,000  09 

Total  amount  expended  to  June  30,  1881 : 11,  OW  « 

Total  present  estimated  cost  of  project 51, 500  00 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 1,0K  42 

July  1,  1881,  amount  available 8,977  M 

Amount  (estimated)  required  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  en^ng  June  30, 1883    16, 000  00 
Kequired  in  addition  to  amount  available  July  1,"  1H81. 
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BEPOBTS  OF  OOL.  J.  K.  MAOOMB,  OOBPS  OF  EKGINEEBS. 

1. 

United  States  Engineer  Office, 

Philadelphia^  Fa.,  January  6,  1881. 

General  :  I  have  the  honor  to  forward  herewith  the  results  of  an 
examination  of  Broadkilu  River,  Delaware. 

The  original  survey  of  this  stream  for  purposes  of  improvement  was 
ordered  and  made  in  1872.  Colonel  Kurtz's  report  and  project  are  found 
in  the  Annual  Report  Chief  of  Engineers,  1872,  pages  791  and  following. 

The  estimated  cost  of  the  improvement,  to  obtain  a  6-foot  low- water 
navigation,  into  and  up  the  river,  amounted  to  $80,447. 

In  March,  1873,  an  appropriation  of  $10,000  was  made,  and  expended 
during  the  succeeding  fiscal  year  in  dredging  upon  various  shoals  be- 
tween Milton  and  a  point  near  the  mouth,  so  as  to  secure  a  low-water 
channel  at  5  feet  deep  and  35  feet  in  width;  $30,000  wiere  asked  for  be- 
ginning the  improvement  of  the  entrance,  but  no  further  appropriation 
has  since  been  made  until  that  of  $5,000  in  act  of  June  14, 1880,  of 
which,  after  deducting  cost  of  the  present  re-examination,  there  remains 
available  a  balance  of  $4,000. 

The  normal  capacity  of  the  Broadkilu  navigation  is  about  5  feet  at 
low-water,  and  the  expense  of  obtaining  this  from  inside  the  entrance 
to  Milton  is,  according  to  the  present  estimate,  $6,550. 

The  great  difficulty  is  the  entrance,  which  presents  the  features  com- 
mon to  most  minor  streams  discharging  into  tide- water  through  sand 
beach,  of  a  shallow  mouth,  undergoing  changes,  more  or  less  constant, 
in  position  and  direction. 

The  trend  of  the  shore  is  nortliwest,  and  that  portion  of  the  bay  into 
which  the  Broadkilu  discharges  faces  the  northeast  and  is  exposed  to 
the  heavy  storms  from  that  quarter. 

The  Broadkilu  is  joined  near  the  beach  by  Lewes  Creek,  coming  down 
from  the  south  and  east  nearly  parallel  to  the  coast,  and  the  combined 
current  of  the  two  has  gradually  forced  its  way  northward,  extending 
the  narrow  peninsula  of  sand  separating  the  common  waters  from  those 
of  the  bay. 

A  comparison  of  the  present  chart  of  the  entrance  with  that  of  the 
Coast  Survey  of  1842,  shows  that  the  peninsula  below  the  junction  has 
prolonged  itself  northward  4,500  feet,  double  its  length  at  the  earlier 
date,  being  an  annual  advance  of  about  120  feet.  This  advance  appears  to 
have  affected  the  regimen  otherwise  in  no  important  degree,  the  depth 
at  the  entrance  remaining  about  the  same,  namely,  1  and  2  feet  at  low- 
water,  and  the  same  coufrision  and  contortion  of  curves  of  depth  outside 
the  entrance  appearing  now  as  then. 

Three  projects  present  themselves  for  the  improvement  of  the  entrance: 

1st.  To  make  a  cut  through  the  beach  near  the  junction  of  the  two 
streams. 

2d.  To  cut  off  the  Broadkilu  below  the  junction  and  to  make  a  new 
entrance  at  some  suitable  point  up  Lewes  Creek. 

3d.  To  make  the  new  entrance  below  the  junction. 

The  principal  objections  to  the  first  plan  are  that  the  beach  at  this 
point  is  wide,  increasing  the  amount  of  material  to  be  removed,  and 
that  the  discharge  from  Lewes  Creek  would  press  against  the  new  out- 
let at  right  angles. 

The  main  objection  to  the  second  plan  is  that  each  stream  would 
directly  oppose  the  discharge  of  the  other  in  the  immediate  vicinity  of 
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their  common  month,  and  the  maintenance  of  a  suitable  depth  on  the 
bar  be  rendered  doubtM.  The  third  project  intercepts  the  two  streams 
after  their  united  waters  have  assumed  a  regular  movement  and  by 
means  of  a  curved  dike  deflect  them  into  the  bay  without  conflict. 

In  the  matter  of  flnal  cost  it  is  probable  that  there  would  be  little  to 
choose  among  the  three,  and  in  considering  how  to  combine,  doing  the 
least  violence  to  the  settled  habits  of  the  two  streams,  with  the  promise 
of  securing  an  improved  entrance  measurably  free  from  the  seeds  of 
future  complications,  I  am  of  opinion  that  the  third  project  shown  on 
the  chart  presents  the  most  favorable  conditions. 

The  construction  of  the  deflecting  dike  is  estimated  to  cost  about 
$19,500. 

The  dredging  estimate  is  probably  in  excess  of  present  requirements. 
It  is  based  upon  securing  a  low- water  area  approximately  the  same  as 
that  above  the  dike,  but  the  substitution  for  one  of  the  banks  of  the 
dike  along  which,  from  its  curvature,  the  channel  would  form,  should 
reduce  somewhat  the  width  necessary  to  secure  the  desired  depth.  It  is 
probable  that  the  dike  will  maintain  along  its  length  a  channel  with 
a  low- water  depth  of  about  6  or  7  feet,  and  a  depth  outside  of  about 4  feet 
At  high-water,  therefore,  a  vessel  drawing  8  feet  could  probably  gain 
admittance.  It  is  to  be  observed  that  the  estimate  for  dredging  to  5 
feet  low- water  in  the  river  is  based  upon  the  present  low- water  plane. 

The  difference  between  this  plane  near  thejunction  of  the  two  streams 
and  that  in  the  bay  is  now  about  1  foot,  due  to  the  distance  of  nearly  3 
miles  to  the  mouth  and  the  obstructions  there. 

With  an  improved  entrance  a  greater  drainage  from  the  river,  and 
therefore  a  lowering  of  its  low- water  plane^  would  be  eflocted,  necessitat- 
ing an  addition  to  the  dredging  estimate  in  the  river  above. 

The  total  of  the  estimate  given  in  the  recapitulation  is  therefore  prob- 
ably not  in  excess  of  what  will  be  necessary. 

RECAPITULATION. 

Dredging  in  river,  13,100  cnbio  varda,  at  50  cents  per  yard |6,550 

Dredging  ^  new  entrance,  84,639  cnbic  yards,  at  30  cents  per  yard 25, 400 

Jetty  at  new  entrance,  2,600  feet,  at  ^.50  per  foot 19,500 

51.45i 

Very  respectfully,  your  obedient  servant, 

J.  X.  Macomb, 
Colonel  of  Engineer$. 
The  Chief  op  Engineers,  U.  8.  A. 


United  States  Engineer  Office, 

Philadelphiaj  Pa.,  January  29,  1881. 

General  :  I  have  to  acknowledge  receipt  of  department  letter  of 
28th  instant,  relating  to  the  Broadkiln  Eiver  (Delaware)  improvement 
and  desiring  me  to  state  the  proposed  application  of  the  available  appro- 
priation, in  case  the  project  recommended  in  my  letter  of  6th  instant  be 
approved. 

The  appropriation  made  in  river  and  harbor  act  of  1880  for  the  Broad- 
kiln  was  $5,000.  Of  this,  after  deducting  expense  of  re-examination  and 
survey  of  the  mouth,  there  remains  a  bSance  of  $4,000. 
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The  original  estimated  cost  of  this  re-examination,  as  given  in  my 
letter  of  July  2, 1880,  was  $600,  The  actual  cost  was  $1,000,  the  excess 
being  dne  to  two  causes :  first,  the  somewhat  extended  examination  of 
the  entrance  necessary  to  acquire  a  clear  idea  of  the  existing  conditions 
and  the  means  of  modifying  them ;  and,  secondly,  the  unhealthfulness 
of  the  locality,  the  senior  a8sist.ant  being  much  affected  thereby,  and 
the  jnnior  assistant,  a  graduate  of  the  University  of  Pennsylvania  and 
a  very  promising  young  man,  dying  suddenly  of  typhoid-malaria. 

The  application  of  the  existing  balance  of  appropriation  depends  upon 
whether  or  not  additional  appropriation  shall  be  made. 

The  main  obstruction  to  the  use  and  navigation  of  the  river  is  at  the 
entrance,  which  is  also  the  most  costly  part  of  the  improvement,  the 
necessary  dredging  being  estimated  at  $25,400,  and  the  cost  of  the  jetty 
at  $19,500,  making  a  total  of^44,900. 

Should  such  appropriation  be  made  as  would  insure  the  completion 
of  the  entrance  improvement,  and  warrant  the  expectation  that  it  could 
be  completed  in  two  seasons,  I  should  recommend  that  the  funds  be  so 
applied.  If  such  appropriation  be  made  as  with  the  available  balance 
would  only  sufiice  to  effect  the  improvement  of  the  river  proper,  that 
probably  should  be  its  application ;  and  if  no  appropriation  be  made, 
the  existing  balance  might  be  expended  in  improving  the  navigation  of 
the  stream  to  the  greatest  extent  practicable  by  removal  of  the  more 
important  obstructions. 

Very  respectfidly,  your  obedient  servant, 

J.  N.  Macomb, 
Col&nel  of  Engineers, 

The  Chiep  of  Engineers,  TJ.  S.  A. 


TJnited  States  Engineer  Office, 

Philadelphia^  Pa.j  July  6,  1881. 

Sir  :  I  have  the  honor  to  submit  the  following  report  and  recommen- 
dations with  reference  to  the  improvement  of  Broadkiln  River,  Dela- 
ware, for  which  an  appropriation  of  $5,000  was  made  in  the  river  and 
harbor  act  of  March  3, 1881. 

The  original  reports  on  this  stream  were  made  by  Lieutenant-Colonel 
Kurtz  and  Captain  Brown,  Corps  of  Engineers,  under  date  of  Sei)tem- 
ber  11, 1872,  and  printed  in  Annual  Report,  Chief  of  Engineers,  1872, 
page  791  and  following. 

The  project  for  the  improvement  contemplated  the  removal  of  the 
shoals  and  other  obstructions  to  a  depth  of  6  feet  at  low-water,  and 
especially  the  construction  of  a  new  entrance  through  the  cape  or  spit 
of  land  lying  between  the  lowest  reach  and  the  bay. 

The  total  estimate  was  $80,447,  of  which  the  necessary  works  for  the 
entrance  would  cost  $30,000. 

The  appro]»riation,  based  upon  this  project,  made  in  1873  was  $10,000 
only,  and  failing  a  sufficient  sum  to  complete,  the  improvement  of  the 
entrance,  this  amount  was  expended  in  dredging  the  more  important 
shoals  in  the  river. 

Ko  ftirther  appropriation  was  made  until  that  of  June  14,  1880,  of 
$5^000. 

The  considerable  interval  that  had  elapsed  rendered  a  re-examination 
necessary,  report  upon  which  was  made  from  this  office  under  date  of 
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January  6, 1881,  accompanied  by  charts  and  an  estimate  for  the  improve- 
ment, amounting  to  $51,450. 

The  recent  act  of  March  3, 1881,  contains  a  further  appropriation  of 
$5,000,  which,  with  the  preceding  one,  after  deducting  cost  of  survey 
and  necessary  expenses,  leaves  a  balance  now  available  to  the  credit  of 
the  work  of  $9,000. 

The  accompanying  tracing  shows  the  works  proposed  for  the  improve- 
ment of  the  entrance,  diflfering  from  those  transmitted  with  report  of 
uanuary  6, 1881,  ouly  in  the  slightly  changed  position  and  greater  curva- 
ture of  the  jetty.  The  objects  of  this  change  are  to  reduce  as  much  as 
possible  the  total  length  of  the  jetty,  and  to  permit  of  its  reaching  the 
shore  line  of  the  bay  approximately  at  right  angles  thereto ;  thence 
curving  somewhat  eastwardly  with  the  view  of  securing  partial  shelter 
from  the  northeast  gales.  • 

An  estimate  has  been  made  of  the  probable  least  amount  that  can  be 
used  advantageously  in  making  the  entrance. 

The  jetty  complete,  at  an  average  of  j^.50  per  mnniDg  foot,  wiU  cost $15,300 

Addiog  contingencies 1.500 

The  total  cost  wiU  be IS^M 

Dredging  to  obtain  6  feet  at  low-water  throngh  new  entrance  wiU  cost,  for 

85,000  cubic  yards 24,800 

Total 41,000 

This  amount  can  be  reduced  temporarily  by  omitting  that  more  costiy 
X)ortion  of  the  jetty  which  projects  into  the  bay,  and  by  attempting  to 
obtain  by  dredging  6  feet  at  low-water  only,  instead  of  6  feet,  with  the 
understanding,  however,  that  the  ultimate  completion  of  the  jetty  and 
the  additional  dredging  will  be  required. 

The  partial  works  suggested  have  this  advantage,  that,  while  falling 
short  of  securing  the  ftiU  results  desired,  they  will  effect  a  very  consider- 
able and  valuable  relief  to  navigation,  semi-permanent  in  its  character, 
&t  a  cost  largely  reduced  from  that  of  the  complete  project. 

It  will  represent,  in  other  words,  about  one  season's  work.  The  esti- 
mated cost  is  as  follows : 

For  a  dike  or  jetty  from  the  left  bank  of  Broadkiln  through  the  beach  termi- 
nating at  low- water  mark,  1,200  feet,  at  an  average  coHt  of  $6 |7, 200 

Dredging  a  width  of  200  feet  from  6  feet  at  low- water  inside  to  5  feet  in  the 

bay,  60,000  cubic  yards,  at  25  cents 15,000 

Contingencies,  &o 2,800 

25,000 

The  jetty  will  intercept  the  outflow  from  Broadkiln  and  Lewes  Creek, 
and  direct  it  in  a  constant  channel  through  and  at  right  angles  to  tiie 
beach. 

It  is  expected  that  a  low-water  depth  of  3  to  3^  feet  will  be  attained 
by  these  means,  and  prepare  the  way  for  the  subsequent  completion  <rf 
the  jetty  and  the  securing  of  6  feet.  The  low- water  depth  does  not  at 
present  exceed  1  foot. 

The  present  balance  to  the  credit  of  the  work  is  $9,000,  which  de- 
ducted from  $25,000  leaves  a  fiurther  amount  of  $16,000,  which  is  needed 
to  complete  this  partial  project.  It  is,  therefore,  recommended  that  no 
immediate  application  of  the  existing  balance  be  made  until  Congress 
«hall  decide  whether  or  not  the  additional  amount  needed  shall  be  Bip- 
propriated, 

Careful  consideration  has  been  given  to  this  subject,  aided  by  a  full 
<M)nference  with  those  interested  in  the  navigation.    I  am  assured  that^ 
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having  in  view  the  predominating  importance  of  securing  as  good  an 
entrance  as  practicable^  this  recommendation  is  in  accord  with  the 
wishes  of  the  promoters  of  the  project. 

Very  respectfully,  your  obedient  servant, 

J.  K  Macomb, 

Colonel  of  Engineers. 
The  Chibp  ofF  Engineebs,  U.  S  A. 


F  II. 

IMPROVEMENT  OF  MI8PILLI0N  CREEK.  DELAWARE. 

The  improvement  of  Mispillion  Creek  began  with  an  appropriation  of 
$3^000  in  act  of  March  3, 1879,  in  pursuance  of  reconnaissance  and  report 
printed  in  Annual  Report  Chief  of  Eugineers,  1879,  pages  467  et  aeq. 

The  estimates  of  cost  of  the  projected  improvement,  like  others  made 
at  that  time,  were  found  to  be  too  small,  the  subsequent  contract  prices 
for  dredging  being  35  and  45  cents,  exclusive  of  cost  of  supervision,  as 
against  tiie  30  cents  in  the  original  estimate. 

The  improvement  was  begun  near  the  head  of  navigation,  and  with 
the  $3,000  appropriated  in  1879,  and  the  $4,000  of  June,  1880,  work  has 
since  proceeded  downward,  dredging  the  shoals  successively  and  mak- 
ing a  channel  40  feet  in  width  and  6  feet  deep  at  mean  low- water.  The 
Annual  Report  for  1880,  page  588,  presented  a  revised  estimate  of  the 
cost  of  continuing  the  improvement  and  upon  the  basis  of  the  35-cent 
contract  price  of  1879^  computed  the  amount  necessary  to  complete  the 
6-foot  low- water  navigation  in  the  creek  to  the  entrance,  at  $10,000. 
With  the  $4,000  available  July  1, 1880,  contract  was  made  in  August, 
1880,  with  the  American  Dredging  Company,  the  price  being  46  cents 
per  cubic  yard,  an  increase  of  30  per  cent,  over  that  of  the  previous  year. 

Dredging  began  in  October  and  continued  until  December  6,  7,580 
cubic  yards  of  mud  and  gravel  having  been  dredged,  and  about  4^200 
feet  of  distance  covered  by  the  season's  operations,  carrying  the  6  by  40 
foot  channel  nearly  down  to  the  upper  end  of  the  Mushpot  Shoal. 

There  remain  to  be  dredged  the  localities  and  amounts  given  in  the 
following  table : 


LooiOity. 


k 

-o 

o  ^ 

Length. 

It 

^ 

l^ 

fi" 

o^ 

Twrd*. 

JVMre. 

Feet 

050 

4.0 

6.0 

6.700 

1«400 

4.6 

6.0 

9.000 

800 

4.6 

6.0 

2.600 

150 

4.0 

6.0 

1.250 

200 

6.0 

6.0 

850 

200 

4.6 

6.0 

1,650 

230 

5.0 

6.0 

1.500 

8,430 

22,460 



MateriaL 


PMley't  to  Fork  Shoal 
Fork  to  B6m1*8  Shoal . . 

May  Shoal 

New  Wharf  Shoal 

Willowa  Shoal 

Bed  House  Shoal 

Flat  Reaoh 

Total 


Mad. 

Mnd  and  grareL 

OraveL 

Oravel  and  mud. 

OraveL       f 

GrayeL 

Mad. 


which,  at  45  cents  per  cubic  yard,  will  cost  $10,000. 

It  will  be  observed  that  the  increase  in  cost  from  35  to  45  cents  nearly 
balanced  the  amount  of  the  appropriation  and  left  the  same  sum  to  be 
again  estimated. 
50  B 
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With  the  $3,600,  appropriated  in  act  of  March  3, 1881,  contract  waa 
made  in  June,  1881,  with  Frank  Pidgeon,  jr.,  at  43  cents  per  cubic  yard, 
for  continuing  work  during  the  ensuing  year.  A  further  sum  of  $6,500 
is  needed  to  complete  the  6-foot  low- water  navigation  to  the  mouth. 

The  act  of  March  3, 1881,  also  directed  that  a  survey  should  be  made 
of  the  Mispillion  entrance  with  a  view  of  preparing  a  project  for  its  im- 
provement. The  necessary  examination  will  be  made  during  the  ensu- 
ing season,  and  the  report  submitted  as  soon  thereafter  as  practicable. 

It  is  proper  to  invite  attention  to  the  uncertainty  that  always  exists 
with  regard  to  cost  of  dredging  by  contract,  and  the  frequent  high  prices 
it  is  necessary  to  pay  for  such  work,  especially  in  small  streams  and 
when  the  amounts  of  appropriation  are  limited. 

The  contract  prices  obtained  do  not  depend  upon  any  estimate  of  the 
actual  cost  of  the  work  so  much  as  upon  the  engagements  of  the  con- 
tractors and  the  presence  or  absence  of  competition. 

There  is  no  remedy  that  can  be  applied  if  the  improvements  are  to  go 
on  other  than  the  possession  by  the  United  States  of  a  certain  amount 
of  dredging  plant  that  can  be  used  for  the  benefit  of  those  works  for 
which  extravagant  prices  are  asked,  and  which  could  be  kept  in  opera- 
tion with  marked  advantage  in  reducing  cost  of  work  during  the  entire 
season. 

Mispillion  Creek  is  in  the  collection  district  of  Delaware,  Wilmington  beine  the 
nearest  port  of  entry.  The  nearest  fort  and  light-honse  are,  respectively,  Fort  Dela- 
ware and  Mispillion  Creek  light. 

Total  amount  appropriated  to  June  30,1881 $10,000 

Total  amount  expended  to  June 30,  1881 7,000 

Estimated  cost  of  improvement 17,000 

Money  statement. 

July  1,1880,  amount  available $4,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 500  00 

$7,500  00 

July  1,  1881,  atnount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.1880 4,000  00 

July  1,  1881,  outstanding  liabilities '       48  28 

4,048  28 

July  1,  1881,  amount  available 3,451  72 

Amount  ^estimated)  required  for  completion  of  existing  project 6, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  encQng  June  30, 1883 . .    6, 500  00 


Ahstraot  of  proposals  received  by  Col.  J,  N,  Maoomhf  Corps  of  Engineers,  at  12  c^dock  m., 
August  7,  1880,  for  dredging  in  Mispillion  Creek,  Delaware, 


No. 

Names  of  bidden. 

• 

Besidence. 

Dredging. 

Remarks. 

1 

John  Van  Patten 

Hndson.  N.  T 

Philadelphia,  Pa 

Pernuyd. 

$0  49 

45 

? 

American  Dredging  Company 

Lowest  bidder. 
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Ahitract  ofproposaU  received  by  Col,  J,  N,  Macomb ^  Corps  of  Engineers,  Philadelphia,  Pa,, 
at  12  o^clo^  m,y  June  6, 1881,  for  dredging  shoals  in  Mispillion  Creek,  Delaware, 


So. 


Kunes  of  bidden. 


Fnmk  Pldgeon,  Jr 

American  Dredging  Company. 


Beaidenoe. 


Philadelphia,  Pa.. 
Philadelphia,  Pa.. 


^?fo%rrS'Tocaa.mence. 


$0  43 
45 


Deo.  1,1881.. 
Deo.  15, 1881 . 


To  complete.' 


JTnneSO,  1882 
April  1,1882 


Abstract  of  contract  entered  into  by  CoL  J,  N,  Macomb,  Corps  of  Engineers,  during  the  fis- 
cal year  ending  June  30, 1881,  for  improvement  ofMispillion  Creek,  Delaware, 


Kame  of  contractor. 

Reeidence. 

■ 

Dredging. 

Date  of  contract 

Remarks. 

American  Dredging  Com- 
pany. 

Philadelphia,  Pa.. 

Perctuyd. 
$0.45 

Augn8ta6,1880... 

Completed  December 
0,1880. 

F  12, 


IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

The  original  examination  of  this  stream  was  made  in  1878,  and  the 
report,  dated  December  3,  1878,  appears  in  the  Annaal  Report  Chief  of 
Engineers,  page  470  et  seq. 

In  this  paper  especial  importance  was  attributed  to  the  improvement 
of  the  entrance,  on  account  of  the  evident  desirability  of  harbors  for  the 
use  and  safety  of  the  numerous  small  vessels  engaged  in  fishing,  oyster- 
ing,  and  freightiag  that  navigate  the  broad  reaches  of  Delaware  Bay. 

The  Duck  Creek  entrance  offers  natural  advantages  superior  to  those 
at  most  other  points  on  the  Delaware  coast. 

For  the  purpose  of  dredging  a  channel  through  the  bar,  the  estimate 
was  $5,000,  putting  the  cost  of  dredging  at  20  cents  per  cubic  yard. 
The  act  of  June  14, 1880,  appropriated  this  sum  specifically  for  the  en- 
trance, and,  after  a  more  careful  survey  had  been  made,  the  work  was 
put  under  contract  early  in  September  to  the  lowest  bidder  at  26^  cents 
per  cubic  yard. 

The  distance  from  8-foot  water  in  the  mouth  of  the  creek  to  the  8-foot 
low- water  contour  in  the  bay,  was  found  to  be  600  yards,  with  an  aver- 
age depth  over  the  bar  of  4  feet.  The  channel,  as  projected,  was  to  be  8 
feet  deep,  with  a  width  as  great  as  practicable,  not  less  than  100  feet. 
The  work  proved  to  be  more  difficult  than  was  anticipated.  The  dredg- 
ings  being  deposited  in  the  bay,  the  dredge  necessarily  worked  outside 
the  bar.  The  locality  was  much  exposed  and  fresh  water  for  steam  pur- 
poses was  brought  from  a  distance  up  the  creek.  The  material,  instead  of 
being  principally  mud  and  sand,  was  found  to  be  largely  a  stiff  clay, 
much  more  expensive  to  handle,  although  its  tenacious  character  gave 
greater  promise  of  permanence  of  the  deepened  channel. 

The  expenses  of  supervision,  &c.,  added  to  the  contract  price,  made 
the  cost  of  the  work  about  32  cents,  over  50  per  cent,  greater  than  the 
20  cents  originally  estimated  by  the  assistant  engineer,  before  experi- 
ence of  such  dredging.  The  amount  of  dredging  practicable  with  the 
appropriation  was,  therefore,  correspondingly  reduced,  and  the  result 
of  the  work,  which  closed  in  !N^ovember,  was  a  channel  8  feet  deep  with 
a  width  of  50  feet  for  a  greater  portion  of  its  length,  and  25  feet  only  for 
the  remainder.  :  :  ^   , 


788         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

January  24, 1881,  report  of  the  facts  was  made  to  the  Departme&t, 
and  a  revised  estimate  submitted,  based  upon  previous  experience. 

For  the  completion  of  the  dredging  work  at  the  entrance,  the  estimate 
was  $7,500,  and  for  the  removal  of  shoals  in  the  creek,  $11,500,  making 
a  total  of  $19,000.  The  act  of  March  3, 1881,  appropriated  a  further  sum 
of  $3,000.  Contract  was  made  near  the  end  of  June  for  expending  this 
amount  in  widening  the  existing  channel  to  as  great  an  extent  as  the 
ftinds  would  permit.  The  work  will  be  executed  during  July  and  Au- 
gust, 1881.  A  further  sum  of  $4,500  is  required  to  complete  the  enlarge- 
ment of  the  channel  to  the  100  feet  originally  projected. 

It  seems  probable,  notwithstanding  the  stiff  material  through  which 
the  channel  is  made,  that  some  additional  protective  works  will  be  here- 
after required  in  order  to  prevent  the  lighter  sand  and  mud  set  in  motion 
by  the  waves  and  tidal  currents  of  the  bay  from  filling  the  cuts. 

In  nearly  all  such  cases  the  assistance  of  a  curv^  jetty  extending 
from  the  shoal,  usually  on  the  up-stream  side  of  the  creek  (in  order  not' 
to  interfere  with  the  free  entrance  of  the  flood-tide),  is  indispensable  to 
concentrate  and  direct  the  outflow  fi^m  the  creek  and  prevent  loss  <tf 
scouring  force  by  spreading. 

Futu^  observation  must  be  depended  upon  for  the  determination  of 
this  question  with  reference  to  Duck  Greek. 

Dack  Creek  is  in  the  collection  district  of  Delaware,  its  nearest  port  of  entry  being 
Wilmington,  Del.  There  is  a  light-honse  at  the  entrance  to  the  creek,  and  Fort  d£ 
aware  is  the  nearest  fort. 

Total  amoant  appropriated  to  June  30,  1881 $d»000  00 

Total  amoont  expended  to  June  30, 1881 4,998  11 

Total  estimated  cost  of  improyement 19,000  00 

Money  statement. 

July  1, 1880,  amount  available $5,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$8,000  00 

July  1,  1881,  amoant  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 4.998  11 

July  1,  1881,  outstanding  liabilities 88  96 

5,0e7  07 

July  1,  1881,  amount  available 2,912  93 

Amount  (estimated)  required  for  completion  of  existing  project 16,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 : 

For  the  entrance $4,500  00 

For  the  creek  proper 11,500  00 

16,000  00 


Ahstrcuii  ofpropoaaU  received  by  Col,  S,  N,  Mticornhj  Corps  of  Engineere,  at  12  o'chck  «., 
August  26,  1880,  for  dredging  in  Duck  Creek,  Delaware, 


So. 


Names  of  bidden. 


Beaidenoe. 


Price  per 
cubic  yard. 


Commence 
work. 


Complete 
work. 


G.  H.  Ferris 

John  Van  Patten 

American  Dredging 

Company. 
Frank  Pldgeon,  Jr  ..... 


Baltimore,  Md. 

Hudson,  N.Y. 

Philadelphia, 

Pa. 
Kew  York  City 


$0  27 
27.4 
291 
2«* 


November  1, 
1880. 
At  once 


Within  10 

days. 
KoremberlO, 

1880. 


July  1, 1881 

NoTember20, 

1880. 
NoTenberao, 

1880. 
March  80, 

1881. 


LowvatUMac 
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Ah$iract  ofproposaU  received  by  Col,  J,  N,  Maoomh,  Corps  of  Engineers,  at  12  m.,  June  27, 
1881,  for  dredging  at  the  mouth  of  Duck  Creek,  DeUiware, 


Ko. 

Thames  of  bidden. 

Besidenoe. 

Price  per 
cubic  y'd. 

Commence 
work. 

Complete 
work. 

1 

Philadelphia,  Pa 

Philadelphia,  Pa 

10  33 
25 

Oct  1,1881. 
Aug.  20,1881. 

2 

American  £>re^g!ng  Company. 

July  15, 1881. 

Abstract  of  contract  entered  into  by  Col,  J,  X,  Macomb,  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881,  for  improvement  of  Duck  Creek,  Delaware, 


Kame  of  contractor. 

Residence. 

Dredging. 

Date  of  con- 
tract. 

Bemarks. 

Prftnlf  PidiTAon.  ir. 

i.TanE™geon.jr 

New  York  City... 

Pereu.yd. 
$0  261 

Sept  1, 1880. 

Completed  Nov.  17, 1880. 

F  13. 
IMPROVEMENT  OF  COHANSEY  CREEK,  NEW  JERSEY. 

The  improvement  of  the  navigation  of  Cohansey  Creek  has  been  in 
progress  since  1872.  The  principal  obstructions  are  found  within  the 
city  limits  of  Bridgeton,  lying  at  the  head  of  navigation,  and  are  in 
•  great  part  due  to  ti^e  washings  of  sand  and  gravel  from  the  slopes  and 
streets  into  the  stream.  Precautions  have  been  taken  by  the  city  au- 
thorities to  guard  against  this  in  the  future. 

Other  than  these  shoals  at  and  near  Bridgeton,  the  navigation  of  the 
creek,  though  tortuous,  is  deep  and  unobstruct^,  with  a  free  flow  of 
water  and  ample  rise  of  tide. 

The  entrance  to  the  creek  is  over  a  wide  flat  of  soft  mud,  with  5  or  6 
feet  over  it,  at  low- water.  A  dredged  channel  could  not  maintain  itself 
and  the  construction  of  a  long  curved  dike,  extending  from  the  east 
bank  of  the  creek,  would  be  required  to  utilize  the  scour  of  the  cur- 
rents. 

The  expenditures  hitherto  made  have  been  at  Bridgeton,  where  a 
considerable  commerce  is  localized.  The  steamer  plying  between  Phila- 
delphia and  Bridgeton  draws  about  7  feet,  and  this  depth  has  been 
kept  in  view. 

With  the  $4,700  available  on  July  1, 1880,  the  enlargement  of  the 
channel  was  continued  during  the  summer  and  faU,  under  contract  with 
Van  Patten. 

In  all,  10,788  cubic  yards  were  removed  from  the  channel,  4,896  cubic 
yards  being  landed  above  high-water,  or  as  filling  behind  bulkheads, 
and  6,892  cubic  yards  deposited  on  the  shores  above  low- water,  where 
it  would  not  be  liable  to  be  washed  back  into  the  channel. 

The  cost  of  the  two  kinds  of  work,  respectively,  was  45  cents  and  32 
cents. 

The  eflfect  of  the  improvement  is  to  give  a  7-foot  low- water  channel 
60  to  80  feet  wide,  up  to  Broad  Street  Bridge,  and  between  that  and 
Commerce  Street  Bridge  a  narrower  one  of  the  same  depth.  At  Broad 
Street  Bridge  a  space  was  left  undredged,  in  order  not  to  endanger  the 
gas  and  water  pipes  of  the  city,  which  cross  the  creek  at  this  point,  at 
a  depth  of  less  than  6  feet  below  low- water.  Between  Commerce  Street 
and  the  Nail  Works  Bridge  a  shoal  was  deepened  to  4  feet  at  low- water. 

The  city  authorities  intended  lowering  the  pipes  obstructing  the  navi- 
gation, but  up  to  this  time  they  have  taken  no  positive  action  in  that 
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direction,  with  the  exception  of  some  fdtile  negotiations  with  Van  Pat- 
ten to  do  the  work.  It  is  absolutely  necessary,  if  the  improvement  of 
this  stream  is  to  continue  as  has  been  hitherto  directed  by  Congress, 
that  these  pipes  should  be  sunk  into  the  bed  of  the  stream  to  such  depth 
as  will  admit  of  obtaining  free  navigation  over  them. 

The  efforts  of  those  interested  in  the  navigation  have  hitherto  been 
ineffectual  in  securing  the  necessary  action,  the  cost  of  which  would 
represent  but  a  small  fraction  of  the  appropriations  made  from  the 
United  States  Treasury  for  the  improvement  of  the  navigation. 

The  available  ground  for  depositing  dredgings  between  high  and  low- 
water  is  nearly  exhausted,  and  the  greater  part  of  these  hereafter  must 
be  landed  above  high- water.  The  lower  portion  of  the  dredged  channel^ 
in  assuming  a  more  settled  regimen,  has  evinced  a  tendency  to  deposit 
at  several  points. 

It  is  proposed  to  make  a  re-examination  from  the  upper  steamboat 
wharf  to  a  point  half  a  mile  below  the  lower  landing  at  Bridgeton,  for 
the  purpose  of  estimating  the  cost  of  necessary  dredging. 

Of  the  $7,000  appropriated  in  act  of  March  3, 1881,  about  $6,000  will 
be  expended  on  this  work,  reserviug  'the  balance  of  $2,000  until  the 
matter  of  the  pipes  shall  have  been  determined. 

There  is  needed  to  complete  the  project  a  further  appropriation  of 
$10,000. 

Information  has  been  received  from  the  collector  that  the  data  with 
relation  to  commercial  statistics  furnished  in  last  year's  report  will  like- 
wise answer  for  this  year,  no  change  of  importance  having  occurred. 

Cohaneey  Creek  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  its  neatest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively.  Fort  Delaware  and 
Cohansey  light. 

Total  amount  appropriated  to  June  30,  1881 $31,000  00 

Total  amount  expended  to  June  30,  1881 23,997  00 

Total  estimated  cost  of  the  work 41,000  00 

Money  statement 

July  1, 1880,  amount  available 4,701  17 

Amount  appropriated  by  act  approved  March  3, 1881 7, 000  00 

$11,701  17 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUities  July  1,  1880 4,698  16 

July  1,  1881j  amount  available 7,003  01 

Amount  (estimated)  required  for  completion  of  existing  project  . .' 10, 000  00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  encung  June  30, 1883 .     10, 000  00 


AhBtract  of  proposals  received  by  Col.  J.  N.  Macomb,  Corps  of  Engineers,  Philadelpkiaf  Pa,^ 
at  12  o'clock  m,  August  5,  1880,  for  dredging  for  improvement  of  Cohansey  Creek^  New 
Jersey, 


Names  of  bidders. 

Residence. 

Dredging. 

^ 

1 

III 

Remarks. 

1 

John  Van  Patten 

Hndson,  K.T 

Baltimore,  Md 

Philadelphia,  Pa 

P«r.ctt.yd. 

$0  32 

40 

83 

Per.  0u.  yd, 
48 

Lowest  bidder 

2 

Lincoln  G.  JFerris 

8 

American  Dredging  Com- 
pany. 
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Ahttraet  of  contract  enterei  into  by  Col  J,  N.  Macomb,  CorpB  of  Engineers,  during  the  fiscal 
year  ending  June  30,  IS81,  for  improvement  of  Cohansey  Creek,  New  Jersey, 


Predgixie. 

Kmbs  of  oootraotor. 

-i 

1 

Dateofcontraot 

John  Vftn  Pftttf^n , . 

HQdsoii,N.Y 

P9r,cu,yd. 
$0  32 

P9r.eu.yd. 
♦0« 

Angnst  19, 1880. 

F  14. 
IMPROVEMENT  OF  SALEM  RIVER.  NEW  JERSEY. 

Salem  Biver  is  an  afSuent  of  the  Delaware,  discharging  through  Salem 
Cove  by  means  of  a  6-foot  mean  low-water  channel. 

At  a  bend  in  this  channel,  near  the  entrance  to  the  river,  a  bar  of 
sand,  gravel,  clay,  and  small  bowlders  obstructed  the  passage  of  vessels. 
The  project  for  the  improvement  consisted  in  dredging  through  this  bar 
to  the  depth  of  8  feet  at  mean  low-water. 

The  annual  report  for  1880  proposed  with  the  appropriation  of  $3,000 
of  June  14, 1880,  to  increase  the  width  of  the  dr^ged  cut,  which  aver- 
aged-65  to  70  feet,  to  about  110  feet,  which  would  suffice  for  the  require- 
ments of  the  existing  navigation. 

Gontract  was  made  with  the  American  Dredging  Company  at  40  cents 
per  yard,  and  the  work  completed  in  October,  1880,  with  the  result  of 
obtaining  a  channel  with  an  average  width  of  100  feet  It  is  not  sup- 
I>08ed  the  8-foot  channel  will  retain  its  depth,  but  the  banks  and  bottom 
will  be  of  sand  and  mud  instead  of  clay  and  bowlders. 

The  act  of  March  3, 1881,  appropriated  a  further  sum  of  $3,000  for 
improving  Salem  River,  New  Jersey. 

It  appeared  firom  the  representations  made  from  the  locality  that  this 
appropriation  was  not  intended  for  the  work  hitherto  in  progress,  and 
which  the  operations  above  reported  completed,  but  for  the  improvement 
of  a  stream  which  formerly  constituted  the  upper  part  of  Salem  River. 
but  some  years  ago  had  b^n  divided  therefirom  by  a  dam,  and  furnished 
with  a  separate  outlet  by  means  of  a  canal,  1^  miles  long,  leading  di- 
rectly to  the  Delaware,  in  the  vicinity  of  Deep  Water  Point. 

The  river  and  harbor  act  of  1878  directed  an  examination  of  the  stream 
under  the  title  of  "  Salem  River,  Few  Jersey,  between  Sharpstown  and 
the  Delaware  Canal,''  and  the  report  was  printed  in  Annual  Report 
of  the  Chief  of  Engineers,  1879,  pages  474,  et  aeq. 

It  was  shown  that  for  a  thorough  improvement  of  the  navigation  there 
were  required,  1st,  the  deepening  and  protection  of  the  mouth,  viz,  the 
canal  entrance ;  2d,  the  enlargement  of  the  canal  itself^  which  had  been 
originally  constructed  with  too  contracted  a  cross-section ;  and,  3d,  the 
removal  of  shoals  in  the  stream  proper. 

The  cost  of  the  first  and  second  items  was  too  large  for  consideration 
with  the  funds  available.  The  main  obstruction  in  the  creek,  between 
the  canal  and  the  head  of  navigation  at  Course's  Landing,  was  a  3  to  5 
foot  low-water  shoal  near  Riddle's  Landing.  Two  other  small  shoals 
existed,  one  in  the  canal,  the  other  near  Webber's  La>nding. 
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Contract  was  therefore  made  for  the  removal  of  these  shoals  by  dredg- 
ing to  the  depth  of  6  feet  at  mean  low- water,  and  a  practicable  width  oS 
50  to  60  feet,  which  will  answer  all  present  requirements. 

The  work  will  be  completed  during  the  ensuing  season. 

A  further  sum  of  $1,600  will  complete  the  improvements  if  appropri- 
ated for  the  fiscal  year  ending  June  30, 1883. 

Salem  River  is  in  the  coUection  district  of  Bridgeton,  N.  J.,  which  is  the  neareil 
port  of  entry. 

Fort  Delaware  is  the  nearest  fort,  and  the  Finn^s  Point  range-lights  the  newMt 
light-house. 

Total  appropriations  to  June  30,  1881 913,000  00 

Total  expenditures  to  June  30,  1881 9,97«  « 

Money  statement 

July  1,  1880,  amount  avaUable $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

$6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,9T2« 

July  1,  1881,  amount  available 3,027  14 

Amount  (estimated)  required  for  completion  of  improvement 1,50000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    1, 500  00 


AMraoi  ofpropoaaU  received  by  Col,  J,  JN,  Macombf  Corps  of  EmgimeerSy  at  12  o^cUA  m^ 
August  6,  1880,  for  dredging  at  the  mouth  of  Salem  Biverf  New  Jereep, 


No. 

Names  of  bidders. 

Dredging. 

BemariB. 

1 

John  Van  Patten . 
American  Dredgia 

Hudson,  N.  Y 

Phihiddphia,  P»k 

Percu.yd. 

10  46 

40 

9 

tt  Gomnanv ............ 

LowMthUds. 

Abstract  of  contract  entered  into  by  Coh  J,  X,  Maooniby  Corps  of  Engineers,  durimf  fk 
fiscal  year  ending  June  30, 1881,  for  improving  the  channel  at  the  mouth  of  Salem  Skv, 
New  Jersey, 

Name  of  oontraotor. 

Residence. 

Dredging. 

Date  of  contract 

Bemarka. 

American  Dredging 
Company. 

Philadelphia,  Pa.. 

Per  eu.  yd. 
$0  40 

Completed  Oetober  & 

p  15. 

IMPROVEMENT  OP  CHESTER  CREEK,  PENNSYLVANIA- 

The  original  examination  of  this  stream  was  made  daring  the  last  sea- 
son, in  compliance  with  river  and  harbor  act  of  Jane  14, 1880.  A  ecfpj 
of  the  report  and  project,  dated  Jannary  4, 1881,  which  was  printed  u 
part  of  Hoase  Ex.  Doc.  sSo.  34,  Forty-sixth  Congress,  third  sessioD,  is 
forwarded  for  incorporation  herewith. 

The  total  estimate  was  $10,781  to  obtain  a  channel  7  feet  deep  at  tiie 
month,  diminishing  upwards,  omitting  from  consideration  the  probable 
rock  excavation  that  woald  be  required  in  the  upper  portion  of  the 
stream. 

The  bridge  at  Third  street,  1,575  feet  from  the  mouth,  is  a  permaneot 
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structure,  affording  head  room  of  7  or  8  feet,  only  at  high-water;  fifteen 
hundred  feet  ftirther  up  is  that  of  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad,  also  a  permanent  bridge,  with  head  room  of  16  feet, 
and  600  feet  further  up  is  still  another,  the  Seventh  street  bridge,  with 
the  same  head  room. 

It  will  be  impracticable  by  reason  of  these  bridges  to  operate  dredges 
in  these  sections  of  the  stream,  and  if  the  improvement  is  to  be  contin- 
ued to  include  them,  special  appliances  must  be  devised  to  meet  the  case. 

It  was  decided  to  expend  the  $3,000  appropriated  in  act  of  March  3, 
1881,  between  the  Third  street  bridge  and  the  entrance  from  Delaware 
River,  ^d  contract  was  made  early  in  July,  at  47.9  cents  per  cubic  yard, 
the  work  to  be  completed  during  the  fiscal  year  1881-'82.  The  contract 
price,  with  10  per  cent,  added  for  supervision,  makes  the  cost  about  63 
cents  per  cubic  yard,  and  admits  of  dredging  about  6,600  cubic  yards, 
This  will  make  a  channel  7^  feet  deep  at  low-water  and  40  feet  wide 
from  the  Third  street  bridge  into  the  Delaware  River.  The  total  of  the 
original  estimate,  less  the  previous  appropriation,  is  $7,781. 

Tills  work  is  in  the  collection  district  of  Philadelphia,  which  is  the  nearest  port  of 
entry.  th«  revenue  collected  there  duringpast  the  fiscal  year  amounting  to $11, 213,825. 44. 
Fort  Mifflin  is  the  nearest  fort  and  the  Schooner  Ledge  range-lights  the  nearest  Ught- 
honae. 

Total  amount  appropriated  to  Jane  30,  1881 $3,000 

Total  amount  expended  to  June  30,  1881 

Money  statement. 

Amount  appropriated  hy  act  approved  March  3,  1881 $3,000  00 

July  1,  1881,  outstanding  liabilities 36  92 

July  1,  1881,  amount  avaUable 2,963  08 


AUtraet  of  proposals  received  hy 
Armjfy  at  12  m.,  June  27, 

1881,  for  dredging  in  Chester  Creek,  Pennsylvania, 

Ko. 

Kftmes  of  bidders. 

Besidenoe. 

Price  per 
oabicyard. 

Commence 
work. 

Complete 
work. 

1 
2 

FMflikPidgeon.Jr 

Amerioan  Uredging  Company . . 

PhilMlelphi*.  P» 

Philadelphia  Pa 

$0  47.9 
60 

NOT.1M881 
Not.  16, 1881 

Jane  30,  1882 
Dec.  15*  1881 

subvey  on  ghestbb  ceebk,  pennsylvania. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  January  4, 1881. 

Genebal:  1  have  the  honor  to  submit  the  following  report,  accom- 
panied by  a  tracing  of  the  chart  of  Chester  Greek,  Pennsylvania,  in  ac- 
cordance with  section  2  of  the  river  and  harbor  act  of  June  14^  1880. 

The  creek  rises  in  the  range  of  cultivated  hills  lying  a  few  miles  west 
from  the  city  of  Chester,  a  place  of  large  and  growing  population,  and 
the  seat  of  varied  and  important  industries. 

The  creek  passes  through  the  heart  of  the  city,  and  discharges  into 
the  Delaware  River.  It  therefore  acts  both  as  a  drainage  sewer  for 
the  city,  and  by  means  of  the  small  craft,  canal-boats,  &c.,  a  valuable 
feeder  as  welL 

The  survey  was  carried  from  the  mouth  to  the  viDage  of  Uplands, 
a  distance  of  two  miles,  by  means  of  triangulation  and  traverse  lines. 
Two  tide-gauges  were  observed,  one  at  the  mouth,  the  other  at  Bunt- 
ing's Wharf,  half-way  to  Uplands.    A  line  of  levels  connected  the  two 
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gaages,  and  the  slope  of  the  surface  at  low- water  was  ascertained  to  be 
0.042,  or  about  0.038  feet  to  the  mile. 

The  entrance  from  the  Delaware,  in  which  the  tidal  range  is  6  feet,  is 
over  a  bar  of  soft  material  having  between  4  and  5  feet  depth  at  low- 
water;  thence  as  far  as  Bunting^s  Wharf,  5,700  feet,  the  6  feet  low- water 
curve  occupies  the  greater  portion  of  the  stream.  The  bridge  at  Third 
street,  however,  is  a  permanent  structure,  with  limited  head  room  at 
high- water,  and  the  navigation  for  masted  vessels,  therefore,  terminates 
at  this  point. 

The  tidal  range  at  Bunting's  is  5.9  feet,  nearly  the  same  as  at  the 
mouth.  Between  these  two  points  the  average  low- water  width^  is  aboet 
70  feet.  Above  Bunting's  the  width  and  depth  decrease  considerably, 
and  below  Kirlan  street  bridge,  at  the  village  of  Uplands,  the  terminas 
of  the  survey,  the  bed  of  the  stream  is  baro  at  low-water.  There  an 
some  points  below  Bunting's  where  the  existence  of  rock  in  the  creek 
bed  is  indicated  by  the  chart,  viz,  300  feet  below  Third  street  bridge^ 
500  feet  above  Third  street  bridge,  125  feet  above  Philadelphia,  Wil- 
mington and  Baltimore  Bailroad  bridge,  125  feet  below  Seventh  street 
bridge,  700  and  900  feet  above  Seventh  street  bridge,  and  200  and  10(> 
feet  below  Bunting's  Wharf;  and  between  Bunting's  and  Uplands 
these  indications  are  quite  numerous,  with  frequent  exposure  of  rock 
and  bowlders.  It  is  probable  that  if  the  improvement  of  the  upper 
portion  of  the  stream  particularly  is  undertaken,  it  will  be  found  neces- 
sary to  make  some  rock  excavation  to  secure  a  channel  of  the  desired 
width  and  depth.  The  nature  of  the  present  examination  was  not  such 
as  to  afford  exact  information  on  this  point;  to  cover  which,  a  careM 
examination  by  borings  is  required. 

The  project  for  the  improvement  of  the  creek  contemplates  its  divisioa 
into  four  sections,  with  suitable  channel  dimensions  in  each,  diminishing 
upward. 

Bbction  I.  From  the  mouth  to  Third  street  bridge.    Distance  =  1,575  feet. 

Channel  to  be  30  feet  wide  and  7  feet  deep  at  low- water.  Amount  to  be  dredged, 
2,883  cabic  yards  mud.    Cost,  at  35  cents,  |1,009. 

Section  II.  From  Third  street  bridge  to  Bunting^e,    Distance  =  5,025  feet. 

Channel  to  be  25  feet  wide  and  6  feet  deep  at  low-water.  Material  to  be  dredged, 
7,800  cubic  jards  sand,  mud,  and  gravel.    Cost«  at  50  cents,  $3,900. 

Section  III.  Bunting's  to  i  mUe  above.    Distance  =  2,400  feet. 

Channel  to  be  25  feet  wide  and  4  feet  deep  at  low- water.  Material  to  be  dredged, 
5,100  cubic  yards  sand,  mud,  and  gravel.    Cost,  at  55  cents,  |2,d05. 

Section  IV.  From  end  of  Heotion  III  to  Kirlan  street  bridge.    Distance  =  3,100  feet. 

Channel  to  be  25  feet  wide  and  2  feet  deep  at  low-water.  Material  to  be  dredged, 
5,111  cubic  yards  sand,  mud,  and  gravel.    Cost,  at  60  cents,  $3,067. 

RECAPITULATION. 


HftteiiaL 

Price. 

Cost. 

Qaftntity. 

Kind. 

Section  I •. 

Oub.yd*. 
2,883 
7;8«0 
6,100 
5,111 

Mud 

Hnd,Mttid.grftTel. 
do 

10  35 
50 
56 
00 

91.0Q»4t 

Section  n 

S,9(R»» 

Sflfltion  in r--. 

X9S6m 

Section  rv 

do 

2,0C7« 

Totalfl 

20, 8M 

u^Tnoi 

•  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

The  Ohief  of  Engineebs,  U.  8.  A, 


J.  N.  Macoxb, 
Colonel  of  Engimeen. 


APPENDIX  P.  795 

F  i6. 
IMPROVEMENT  OF  BANCOCAS  RIVER,  NEW  JERSEY. 

The  original  report  on  the  examination  of  Eancocas  Eiver,  I^ew  Jersey, 
ordered  by  river  and  harbor  act  of  June  14, 1880,  was  submitted  January 
4, 1881,  and  printed  as  part  of  House  Ex.  Doc.  No.  34,  Forty-sixth  Con- 
gress, third  session.    A  copy  of  this  report  is  herewith  for  incorporation. 

The  survey,  which  was  suddenly  terminated  in  the  fall  by  the  early 
advent  of  winter,  was  completed  in  the  spring  of  1881. 

In  order  to  accommodate  the  present  considerable  business  of  the 
stream,  a  mean  low- water  channel  of  at  least  6  feet  depth,  with  a  width 
of  150  to  200  feet,  is  required  to  Centreton,  7|  miles  from  the  mouth,  and 
the  cost  of  obtaining  this  navigation  is  estimated  at  about  $42,000.  To 
carry  a  5-foot  low-water  channel  to  Mount  HoUy  would  require  about 
$40,000  more. 

The  entrance  firom  the  Delaware  is  naturally  good^  and  the  principal 
obstruction  is  found  about  4  miles  above,  in  the  vicinity  of  HamUl's 
Island,  or  ''Juan  Fernandez  Island,"  as  it  is  termed  on  the  charts  of  the 
riparian  commissioners  of  the  State  of  New  Jersey. 

The  cost  of  suitably  deepening  and  widening  the  navigation  at  this 
point  was  estimated  at  $17,000,  including  the  construction  of  a  dike  to 
connect  tiie  upper  end  of  the  island  with  the  main  shore  and  direct  the 
tidal  flow  into  the  channel  south  of  the  island. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  this  stream,  and  with 
this  amount  contract  was  made  July  8, 1881,  with  the  American  Dredg- 
ing Company,  at  66  cents  per  cubic  yard,  a  price  considerably  in  excess 
of  the  estimated  cost.  The  contractors,  however,  agreed  in  considera- 
tion of  the  acceptance  of  their  offer  to  include  in  the  contract  the  con- 
struction of  the  dike  without  expense  to  the  United  States,  the  intention 
being  to  obtain  a  place  of  deposit  for  the  dredging.  This  agreement 
was  made  a  portion  of  the  contract.  The  work  is  to  be  completed  during 
the  present  season. 

The  results  anticipated  from  it  are  the  construction  of  the  dike,  and 
the  dredging  of  a  channel  6  feet  deep  at  mean  low-water,  with  a  least 
width  of  100  feet,  from  the  6-foot  curves  below  Hamill's  Island  to  the 
6-foot  curve  above  Goate's  Bar,  a  distance  of  about  800  yards.  This 
channel  should  be  subsequently  widened  to  at  least  160  feet,  and  with 
the  aid  of  the  dike  a  permanent  improvement  will  probably  be  effected. 

The  estimate  to  carry  the  6-foot  channel  to  Centreton,  deducting  the 
current  appropriation,  is  $32,000,  of  which  not  less  than  $25,000  should 
be  appropriated  for  the  fiscal  year  1882-'83,  and  can  be  profitably  ex- 
pended. 

This  improYement  is  in  the  collection  district  of  Burlington,  N.  J.,  which  is  the 
nearest  port  of  entry.  The  nearest  light-house  and  fort  are  Fort  Mifflin  and  Fort 
Mifflin  light  respectively. 

Total  amount  appropriated  to  June  30, 1881 •  $10,000 

Total  amount  expended  to  June  30,  1881 131,000 

Original  cost  of  project 81,236 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 $10, 000  00 

July  1,  lo81,  amount  expended  during  liscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $131  00 

July  1,  1881,  outstanding  liabilities 49  04 

180  04 

July  1,  1881,  amount  available 9,819  96 

Amount  (estimated)  required  for  completion  of  existing  project 71, 236  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 
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Ahstrctct  of  proposals  received  by  Col,  J,  N,  Maoomh,  Corps  of  Engineers^  PkUadelpkim,  Fm,, 
at  12  o^clock  m.j  June  9,  1861,  for  dredging  in  Bancocas  River,  New  Jerweg. 


No. 

Names  of  bidders. 

Besidence. 

Price  per 
cubic  yard. 

To  commence. 

To  complete. 

K<iinarlni. 

1 
2 

G.H.  Ferris 

American  l!>redg- 
ing  Company. 

Baltimore, 

Md. 
Pliiladelphia, 

Pa. 

^60 
65 

Oct.  1,1881  .. 
Joly  20,  1881. 

July  1,1882.. 
Oct.  80, 1881  . 

18eeiit«if  •IWwed 
to  dmn  bcdu^ 
HamiU's    TiihaJ 
at  an  It  ay  «r 
tide. 

examination  of  rancocas  river,  from  the  delaware  rites 
to  pemberton,  burlington  county,  new  jersey. 

United  States  Engineer  Office, 

Fhiladelphiaj  Pa.j  January  4,  188L 

General:  I  have  the  honor  to  submit  the  following  preliminary 
report  on  the  examination  of  "Rancocas  River  from  the  Delaware  Biver 
to  Pemberton,  Burlington  County,  K.  J.,''  required  by  river  and  harbor 
act  of  June  14, 1880. 

The  Rancocas  enters  the  Delaware  5  miles  above  Bridesburg,  Pa.,  and 
drains  an  area  of  about  350  square  miles  of  rich  and  prosperous  agri- 
cultural country,  containing  numerous  towns  and  villages. 

The  survey  was  carried  up  firom  the  mouth  to  Mount  Holly  by  meaiia 
of  a  tier  of  triangles,  resting  on  a  base  at  Delanco,  and  checked  by  a  sec- 
ondary base  above.  Between  Mount  Holly  and  Pemberton  Uie  woods 
press  upon  the  valley,  and  this  portion  was  surveyed  by  traverse  lineA. 

Six  tide-gauges  were  established  at  convenient  points.  That  at  De- 
lanco, one  mile  above  the  mouth,  was  observed  consecutively  for  38  days, 
the  others  only  during  hydrographic  work  in  their  vicinity,  the  observa- 
tions being  corrected  by  the  Delanco  gauge. 

Owing  to  the  extraordinarily  early  formation  of  ice  and  occurrence  of 
heavy  snow-falls,  the  soundings  and  connection  of  the  gauges  by  ler^ 
ing  were  not  completed  by  the  time  it  became  necessary  to  recall  the 
field  parties,  and  it  was  only  practicable  to  obtain  the  hydrography  from 
the  mouth  to  Mount  Holly,  with  a  gap  of  2J  miles  from  Busby's  to  tiie 
Forks,  which  remains  to  be  closed  in  the  spring. 

The  condition  of  the  stream,  however,  over  this  interval,  was  carefully 
observed^  and  the  extent  of  the  obstructions  estimated  with  a  £Eur  iqh 
proximation  to  accuracy. 

In  order  not  to  delay  this  report  until  the  final  charting  of  the  field 
work  could  be  completed,  advantage  has  been  taken  of  the  linear  daU 
afforded  by  the  official  maps  prepa^  for  the  riparian  commission  of  the 
State,  upon  which  the  soundings  have  been  plotted  and  the  curves  of 
depth  drawn.    A  tracing  of  these  maps  is  forwarded  herewith. 

The  Rancocas  is  a  stream  of  good  natural  capacity,  and,  as  the  com- 
mercial statistics  show,  the  medium  of  a  heavy  traffic,  which  suitable  im- 
provements would  increase,  according  to  various  estimates,  between  50 
and  100  per  cent. 

According  to  the  riparian  commission  chart,  the  width  at  the  mootb 
is  about  600  feet  between  the  low- water  marks,  and  the  average  widtk 
to  the  Forks,  8  miles  above,  is  rather  in  excess  of  400  feet.  The  em- 
bouchure is  into  deep  water  in  the  Delaware,  where  the  tidal  range  is 
nearly  6  feet,  and  a  draught  of  between  7  and  8  feet  can  be  carried  in 
over  the  bar  at  low-water.    After  entering,  the  12-foot  low- water  oiirve 
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occupies  a  large  portion  of  the  navigation  up  to  Hamill's  Island  and 
occasionally  reappears  above.  The  first  serious  obstructions  encoun- 
tered are  below  HamilPs  Island,  3^  miles  from  the  mouth,  where  the  12- 
foot  cijrve  is  interrupted,  and  at  Coate's  Bar,  a  half  mile  further,  which 
even  the  6-foot  curve  fails  to  pass.  The  difficulties  in  this  vicinity  are 
due  to  two  causes,  viz,  the  separation  of  the  river  into  two  channels  by 
Hamill's  Island  and  the  interference  caused  by  the  discharge  from  Mill 
Creek,  whose  low-water  channel  has  an  upward  direction,  and  forms  a 
bar  opposite  its  mouth.  A  permanent  improvement  can,  in  all  proba- 
bilitj',  be  effected  by  the  removal  of  the  shoals  by  dredging  and  the  con- 
struction of  a  dike  from  the  upper  end  of  Hamill's  Island  to  the  bank 
above,  thereby  excluding  the  river  from  the  channel  back  of  the  island 
and  restricting  it  to  more  nearly  its  normal  dimensions. 

To  enable  the  discharge  from  Mill  Greek  to  take  the  proper  direction 
and  pass  out  by  way  of  the  back  channel,  the  construction  of  a  new 
mouthj  curving  downward,  will  be  desirable. 

At  SIX  points  between  Coate's  Bar  and  Gentreton,  7^  miles  above  the 
mouth,  the  channel  is  either  divided  or  unduly  narrowed  by  bars  lying 
in  the  stream  or  extending  from  the  shore.  In  most  of  these  cases  the 
effect  of  dredging  would  probably  be  largely  permanent.  In  others  it 
is  possible  that  local  causes  exist  that  will  be  discovered  and  remedied 
in  the  course  of  the  improvement.  The  dredging  estimated  for  will  be 
necessary  in  any  case. 

Threefoui1;hs  of  a  mile  above  Gentreton,  and  8  miles  from  the  mouth, 
the  river  forks;  the  north  branch  leading  to  Mount  Holly,  Smith ville, 
and  Pemberton;  the  south,  and  rather  the  larger  branch,  to  Hainsport, 
Lomberton,  and  Medford. 

Between  the  Forks  and  Mount  Holly,  3^  miles  in  a  straight  line  and 
5  miles  by  water,  the  stream  is  reduced  to  about  J  of  its  width  below,  with 
a  corresponding  loss  of  depth  and  power.  The  average  low-water 
width  is  about  100  feet. 

The  tidal  range,  which  at  Gentreton  is  nearly  4  feet,  is  reduced  at 
Mount  Holly  to  about  a  foot,  and  the  variation  is  obscured  by  the  greater 
variations  due  to  the  opening  and  closing  of  the  water  power  created 
by  a  dam  above. 

Mount  Holly  is  a  town  of  5,000  inhabitants,  the  seat  of  large  and  va- 
ried industries,  and  the  center  of  a  rich  farming  region.  In  its  upper 
suburb  a  dam  has  been  constructed,  giving  a  head  of  about  20  feet. 
Below  this  the  stream  now  has  a  nearly  continuous  low- water  channel 
of  2  feet,  the  deepening  of  which  is  regarded  as  of  great  importance  to 
the  commerce  of  Mount  Holly  and  the  points  above. 

Between  Mount  Holly  and  Pemberton,  a  distance  of  6  miles  in  a 
straight  line  and  9  miles  by  the  creek,  the  stream  becomes  still  narrower 
and  more  tortuous.  The  hydrography  has  not  been  obtained,  but  to  con- 
tinue the  navigation  over  this  portion  will  require  the  construction  of 
two  sets  of  locks  of  10  feet  lift  to  overcome  the  rise  of  the  dam. 

The  existing  commerce  of  the  Bancocas  is  carried  on  by  means  of 
numerous  steam  and  sailing  vessels  and  barges,  the  draught  of  which  to 
Gentreton  is  now  limited  to  6  or  7  feet  by  the  Goate's  Bar  and  the  other 
obstructions.  At  Gentreton  are  extensive  fertilizer  works,  which  import 
phosphate  rock  from  Gharleston.  The  smallest  vessels  engaged  in  this 
trade  carry  300  to  400  tons  on  a  draught  of  about  10  feet.  An  increased 
depth  over  the  bars  would  enable  these  cargoes  to  reach  Gentreton  di- 
rect without  breaking  bulk. 

The  improvement,  therefore,  of  this  portion  of  the  stream  is  based 
upon  obtaining  a  certain  depth  of  6  feet  at  low-water,  and  for  tlie  north 
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branch  between  the  Forks  and  Mount  Holly,  5  feet  at  low-water.  The 
amounts  at  each  point  and  the  corresponding  estimate  of  cost  are  given 
in  the  following  table: 

Estimate  of  cost  of  a  Q-foot  lipw-water  channel  to  Centreton,  and  a  b'foot  low-water 

to  Mount  Holly. 


Locality. 


Ill 


HateriaL 


Amoimt. 


Nature. 


RemarkB. 


Hamill's  Island  Bar.. 

Coate'sBar 

Dike 

Mouth  MiU Creek.... 
Below  Van  Skiver's. . 
Above  Van  Skiver's . 
Abreast  of  Busby's . . 


Above  Joist  wharf 

Below  lime  works 

At  Centreton , 

Between  Forks  and  Mount  Holly 


MiU$. 
H 
4 
4 
4 
5 
H 

18 


Cub,  ydt. 
8,746 
25,000 
♦700 
6,000 
10,445 
0,150 
8,000 

10,000 

10,000 

7,000 

100,000 


Sand  and  mud. 
...do 

Timber 

Sand  and  mud, 

....do 

...do 

....do 


...do. 
...do. 
...do. 
...do. 


$0  40 
40 

500 
40 
40 
40 
40 

40 
40 
40 
40 


Total. 


$3,4«e 
10.000 
3,500 
2,400 
4,178 
8.660 
8.300 

4.000 

4.000 

2,800 

40,000 


Cakolated. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Calciilatod. 


81,386 


♦Linear  feet. 
Table  of  distances  and  tidal  ranges. 


LooaUty. 


Distance, 
in  miles. 


Tidal  range 
in  feet 


Remarks. 


Banoocas  River  month . . 
Delanoo  (tide  gauge) . . . . 


Bridgeborough  (tide  gauge). 

Hamill's  Island  Bar 

Coate's  Bar 

Mm  Creek 

Van  Skiver's  (tide  gauge) . . . 

Busby's 

Centreton  (tide  gauge) 

The  Forks 

Hanies  wharf  (tide  gauge)  .. 
Mount  Holly  (tide  gauge). .. 


SmithvUle. . 
Pemberton. 


8 

? 

4 
5 

10 
18 

15 
22 


5.8 


4.08 


4.16 


3.05 


8.50 
LSI 


ndrtu-eig] 
vations 


ikt  dmiii'  obtervaHenM. — ^The  « 


vations  at  other  gauges  were  for  i 
intervals  and  corrected  by  tbs  DelsMS 
gauge. 


Mount  Holly  is  8|  miles  above  the  Fotto 
in  a  strai^t  line. 

Pemberton  is  about  6  mile*  tntn 
HoUy  in  a  straigbt  line. 


Tide  gauges  were  established  and  observed  at  points  for  which  the 
tidal  range  is  given. 


DATA  IN  RELATION  TO  BRIDGES  ON  THE  BANOOCAS. 

1.  The  turnpike  bridge,  crossing  the  river  about  1  mile  above  the 
mouth,  is  a  double  swing  bridge  with  two  oi>enings  of  45  feet  each. 

2.  Camden  and  Amlx)y  Eailroad  bridge  is  a  single  swing  with  an 
opening  of  30  feet.  The  bridge  is  built  at  a  bend  in  the  river,  and  the 
pier  stands  at  an  angle  with  the  currents,  offering  much  difficulty  to  ves- 
sels passing  up. 

3.  Bridgeborough  bridge  is  a  draw  sliding  along  the  axis  of  the  bridge. 
The  width  of  opening  is  30  feet. 

4.  Centreton  bridge  is  a  single  swing  with  an  opening  of  30  feet 


APPENDIX   F.  799 

The  narrowness  of  these  openings  is  now  a  considerable  obstruction 
to  river  traffic,  which  the  propo^d  improvement  would  render  rela- 
tively much  greater. 

The  width  of  opening  should  be  not  less  than  45  feet  in  the  clear,  and 

a  greater  width  would  be  desirable,  up  to,  say,  60  feet. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineers. 
The  Chibp  op  Engineers,  U.  8.  A. 


F  17. 

IMPROVEBiENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

The  examination  of  this  stream  was  made  during  the  summer  of  1880, 
in  accordance  with  section  2,  river  and  harbor  act  of  June  14, 1880. 

The  report  (copy  herewith)  dated  December  31, 1880,  was  printed  as 
part  of  House  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session. 

The  estimates  of  quantities  in  this  report  were  based  upon  local  rep- 
resentations to  the  assistant  engineer,  who  made  the  examination,  of 
the  requirements  of  the  commerce. 

The  vessels  trading  on  the  stream  draw  5  and  6  feet.  There  is  now 
a  high-water  navigation  of  6  feet  to  Lebanon,  and  5  feet  to  Dover.  It 
was  thought  desirable  to  increase  the  depth  to  6  and  5  feet  respectively, 
at  low-wtUeTj  and  so  avoid  delays.  The  aggregate  required  to  effect  this 
is  considerable,  and  it  is  probable  that  a  much  less  sum  would  greatly, 
though  not  thoroughly,  relieve  the  navigation. 

The  act  of  March  3, 1881,  appropriated  $5,000  for  the  improvement 
of  Saint  Jones  Biver.  The  inadequacy  of  the  amount  led  to  a  careful 
investigation,  with  the  results  as  set  forth  in  the  accompanying  report 
of  July  7, 1881,  by  Captain  Ludlow,  submitted  with  a  chart  of  the  en- 
trance made  in  April,  1881.  Attention  is  invited  to  Colonel  Ludlow's 
suggestions  with  regard  to  the  importance  and  difficulty  of  securing 
good  entrances  to  the  Delaware  streams. 

The  estimated  cost  of  obtaining  a  3-foot  low- water  entrance,  includ- 
ing the  jetty,  is  $35,000,  and  for  a  4-foot  entrance,  $42,500.  Dredging, 
alone,  will  effect  no  useful  result. 

The  further  action  of  Congress  with  regard  to  the  improvement  is 
awaited. 

Saint  Jones  River  is  in  the  collection  district  of  Delaware.  Its  nearest  fort  and 
light-honse  are  respectivelj  Fort  Delaware  and  Mahon's  River  light. 

Total  amount  appropriated  to  June  30,  1881.... $5,000  00 

Total  amount  expended  to  June  30, 1881 97  30 

Estimated  cost  of  improvement : 35,000  00 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabiUties  July  1,  1880 $^7  30 

July  1,  1881,  amount  available 4,902  70 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 
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RBPORT  OP  CAPT.  WM.  LUDLOW,  CORPS  OF  SNGIKKEBS. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  July  7,  ia?L 

Colonel  :  In  aocordance  with  yourinstrnctions,  I  have  the  honor  to  submit  the  fio^ 
lowing  recommendations  with  regard  to  the  improvement  of  Saint  Jones  River,  Dela- 
ware, for  which  an  appropriation  of  $5,000  was  made  in  river  and  harbor  act  of  March 
3,  1881. 

The  ori^al  report  on  this  stream  was  submitted  with  chart  under  date  of  Decem- 
ber 31,k^lw0,  and  printed  in  House  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  seflsica. 

The  present  navigation  is  approximately  6  feet  at  high-water  to  Lebanon,  12  mika 
from  the  mouth,  and  thence  to  Dover,  9  miles,  4  or  5  feet  at  high-water. 

The  estimates  of  the  assistant  engiueer  who  made  the  examination  were  based  opoD 
the  wishes  of  those  interested  in  the  navigation  and  had  in  view  an  increase  of  Um 
'  depth  to  6  feet  at  low-water  to  Lebanon,  and  thence  to  Dover,  5  feet  at  low- water. 

The  necessary  dredging  was  put  at  33,000  cubic  yards  for  the  lower  portioii,  and 
50,000  for  the  upper.  Canals  to  cut  off  long  and  tortuous  bends  were  also  e6tixnat«d 
for,  to  the  amount  of  83,000  cubic  yards. 

The  entrance  to  the  creek  has  but  little  over  one  foot,  at  average  low-water  acroaa 
a  broad  expanse  of  shoal,  the  shortest  distance  to  the  3-foot  low-water  carve  bein^ 
2,500  feet,  and  to  the  4-foot  curve,  3,200  feet,  without  any  definite  channel. 

The  business  6f  the  creek  is  transacted  in  sailing  vessels  from  30  to  150  tons,  with 
draughts  of  5  to  6  feet,  and  a  small  steam  propeller  of  20  tons  and  4  feet  draaght  has 
occasional  occupation.  While  much  relief  could  be  afforded  to  the  sailing  vcetls 
using  the  creek  by  dredging  down  the  shoals,  and  especially  by  makiug  the  caoala  or 
cut-offs,  which  would  effect  a  considerable  saving  in  distance  and  a  much  neater  pn>- 
portional  saving  in  time,  nevertheless  the  condition  of  the  entrance  is  suca  as  to  for- 
bid the  expectation  of  any  appreciable  increase  in  traffic  until  such  improvenients 
shall  have  been  made  as  would  permit  vessels  to  enter  and  depart  with  comparacrre 
ease  and  certainty,  and  warrant  the  establishments  of  steam  lines. 

Under  these  circumstances  a  more  than  ordinarily  careful  examination  into  the 
question  of  the  proper  application  of  the  present  appropriation  of  $5,000  ha«  been 
made,  and  the  fullest  possible  personal  information  obtained  from  those  interested  in 
the  improvement.  . 

From  the  first  it  became  apparent  that  a  local  conflict  of  interests  and  opinion  ex- 
isted, both  sides  being  numerously  and  actively  represented.  One  wished  the  im- 
provement of  the  navigation  from  Lebanon  down,  including  the  entrance,  the  other 
urged  the  extension  of  the  navigation  upward  from  Lebanon  to  Dover.  Both  at  the 
recent  session  of  the  Delaware  legislature  secured  charters  from  the  State,  oryanigiwg 
as  improvement  companies,  with  the  right  to  dredse,  out  canals,  remove  obstrootioaa, 
&,c,.  and  to  collect  tolls  from  passing  vessels  after  tne  improvements  should  have  beea 
maae. 

The  Dover  Company  took  the  precaution  of  having  also  inserted  in  their  charier 
a  provision  authorizing  them  to  expend  such  appropriation  as  Congress  should  see 
proper  to  make. 

To  divide  the  appropriation,  either  equally  or  in  some  ratio  to  mileage,  woold  effect 
little  or  no  good  to  the  general  business,  while  an  application  of  it  entirely  to  either 
portion  of  the  stream  would  constitute  a  substantial  grievance  to  the  other. 


The.  improvement  of  the  entrance  is  a  separate  matter.    The  Delaware 
tributary  to  Delaware  Bay  have  several  characteristics  in  common. 

They  are  of  considerable  length  as  compared  with  their  width,  with  fair  natural 
capacity,  traverse  salt  marshes  near  their  mouths,  and  penetrate  to  the  heart  of  the 
State.  Under  favorable  conditions  they  are  all,  or  nearly  all,  susceptible  of  being 
made  the  vehicles  of  a  valuable  business  and  the  outlets  for  the  products  of  the  pen- 
insula. 

In  almost  ever^  case  the  great  obstacle  is  found  at  the  entrance. 

Delaware  Bay  is  an  arm  of  the  sea,  varying  in  width  from  12  to  30  miles,  with  the 
ship-channel  traversing  its  axis.  Its  entire  western  border  is  shallow,  and  the  en- 
trance to  nearly  every  stream  is  obstructed  by  broad  flats  of  sand,  mud,  and  clay. 

The  proper  improvement  of  these  entrances  is  the  most  important  and  costly  featme 
of  any  valuable  increase  to  commercial  facilities,  while  at  the  same  lime  neeided  har- 
bors of  refuge  for  the  numerous  small  craft  plying  in  the  bay  would  be  provided.  The 
number  of  tnese  vessels  engaged  in  fishing,  oystering,  and  the  transportation  of  the 
products  of  the  peninsula  is,  in  the  aggregate,  verjr  large.  It  would  seem  a  legiti- 
mate  function  of  the  general  government  to  appropriate  for  the  creation  of  suitable 
entrances,  leaving  the  navigation  in  the  streams  to  be  improved,  as  heretofore  in  ^er- 
eral  cases,  by  State  legislation.  The  machinery  for  doing  this  is  both  simple  and  inex- 
pensive.   The  chartered  company  raises  ftinds,  expends  them  in  improving  the  nari- 
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fatioDf  levies  moderate  tolls  on  the  vessels  using  the  improvements  until  the  projectors 
ave  been  reimbursed  with  interest  for  the 'original  outlay,  whereupon  the  powers  of 
the  company  are  in  abeyance  until  further  expenditures  shall  have  been  made.  The 
cost  of  the  improvements,  therefore,  is  borne  directly  by  those  profiting  by  it,  and 
being  widely  distributed  and  collected  in  small  amounts  is  paid  without  l^ing  practi- 
cally felt. 

The  many  times  larger  cost  of  securing  the  entrance  could  not  be  provided  for  in  the 
same  way,  even  were  it  desirable  to  do  so,  and  the  more  difficult  engineering  questions 
involved  in  an  effective  and  economical  solution  suggest  the  necessity  n>r  greater 
expert  knowledge  than  is  needed  for  dredging  shoals  and  cutting  canals. 

The  tracing  of  the  Saint  Jones  entrance  herewith  shows  the  hydrographic  features 
of  the  locality  and  the  means  proposed  for  their  improvement. 

There  is  no  probability  of  maintaining  a  dredged  channel  through  the  flats  without 
the  aid  of  a  jetty.  The  daily  tidal  movements,  aided  by  the  action  of  the  waves  in  the 
shallow  waters,  would  speedily  fill  it  up.  A  channel  suitable  for  navigation,  with  the 
tides  flowing  across  it,  would  need  to  be  i^  or  250  feet  wide,  while  the  protection 
afforded  by  the  jetty  would  justify  a  reduction  in  the  width  by  one-half  and  etfect  a 
corresponding  reduction  in  the  dredging  estimate. 

In  the  matter  of  depth  it  is  not  considered  advisable  to  attempt  at  first  a  greater 
drauffht  than  3  feet  at  low-water,  which,  with  the  5  feet  rise  of  tide,  would  enable 
vessels  drawing  8  feet  to  enter  at  high-water,  and  those  drawing  6  feet  to  pass  duriug 
twelve  hours  out  of  the  twenty-four. 

The  estimated  cost  of  the  necessar>^  work  is  as  follows: 

The  jettv,  3,300  feet  in  length,  from  the  shore  to  the  3-foot  curve  can  be  built 

for  about  ^  per  foot $26,400 

Dredging  to  3  feet  at  low-water,  100  feet  wide,  20,000  cubic  yards,  at  25  cents.      5, 000 

Total 31,400 

Contingencies 3,600 

35,000 

To  extend  the  jetty  to  the  4-foot  curve,  with  corresponding  length  of  dredging, 
would  cost,  in  addition  to  the  above,  |7,500. 

The  act  of  March  3,  1881,  directed  an  examination  of  the  Murderkiln,  which  dis- 
charges into  Delaware  Bay  a  short  distance  below  the  Saint  Jones  entrance,  and  where 
simiUir  difficulties  of  ingress  aild  egress  exist.  The  examination  will  be  made  this 
summer. 

It  is  probable  that  should  further  appropriation  be  made  for  the  improvement  of  the 
two  streams  a  combination  mutually  beneficial  could  be  effected. 

I  respectfully  recommend  that  the  expenditure  of  the  $5,000  now  appropriated  to  the 
credit  of  Saint  Jones  River  be  suspended  until  further  action  by  Congress. 
Very  respectfully,  your  obedient  servant, 

WuuAM  Ludlow, 

Captain  of  Engineers, 
Bvt  LU  Vol  U.  S,  A. 
Col.  J.  N.  Macomb, 

Corps  of  Engineers,  U,  8,  A, 


examination  op  saint  jones'  creek,  in  kent  county,  delaware. 

United  States  Engineer  Office, 

Fhiladelphiaj  Pa.j  December  31, 1880. 
General  :  I  have  the  honor  to  forward  herewith  report  and  tracing 
of  chart  of  8aint  Jones'  Creek,  Delaware,  in  accordance  with  section  2 
of  the  river  and  harbor  act  of  Jnne  14,  1880. 

Dover,  the  capital  of  Delaware,  lies  at  the  head  of  navigation  of  the 
creek,  21  miles  from  the  mouth.  Thence  to  Lebanou,  a  distance  of  9 
miles,  a  5  foot  low-water  navigation  is  intemipted  by  shoals,  aggregiit- 
iiig  some  16,000  feet  in  length,  and  requiring  the  dredging  of  about 
50,000  cubic  yards  to  remove  them. 

From  Lebanon  to  the  mouth  is  12  miles.    The  obstructions  to  a  6-foot 
low-water  navigation  in  this  distance  cover  about  2  miles  in  all,  and 
require  the  dredging  of  about  33,000  cubic  yards. 
51  E 


802         KEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  upper  section  of  the  stream  .passes  principally  throagh  an  agri- 
caltural  region,  and  is  tolerably  straight,  but  the  lower  section  travf  rsea 
salt  meadows,  and  possesses  the  tortuous  character  of  streams  so  situ- 
ated. These  deep  sinuosities  interfere  greatly  with  navigation^  and 
suggest  the  desirability  of  cut-offs,  which  have  in  some  cases  been 
already  made.  The  making  of  others  is  urged  by  those  interested,  and 
estimated  for  in  the  report,  with  an  aggregate  length  of  a  little  over 
one  mile.  The  saving  of  distance  to  be  eftected  thereby  is  about  4J 
miles. 

Like  nearly  all  the  streams  discharging  into  Delaware  Bay  firom  the 
westward,  the  depth  at  the  entrance  is  limited  by  shoal  water,  extend- 
ing broadly  into  the  bay.  The  distance  from  the  mouth  to  the  7-foot 
curve  is  about  2,400  yards,  over  which  is  an  average  depth  of  only  2  and 
2i  feet. 

The  construction  of  a  channel  through  these  shoals  would  be  costly, 
and  the  nature  of  the  bed  is  such  as  not  to  encourage  anticipation  of 
permanency. 

Very  respectfully,  your  obedient  servant, 

J.  K  Macomb, 
Colonel  of  Engineers. 

The  Ohiep  op  Engineers,  U.  S.  A. 


report  of  mr.  w.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 

PhiUidelphiay  Pa,,  November '20,  IhQO. 

Colonel  :  I  herewith  respectfully  Biibmit  report  and  map  containing  resalto  of  tht 
examination  of  Saint  Jones'  Creek,  Delaware. 

The  object  of  the  examination  was  to  determine  the  character  and  probable  cost  of 
the  improvements  desired,  by  a  reconnaissance  on  which  to  found  an  approximate 
estimate. 

Saint  .Jones*  Creek  is  a  tidal  stream,  about  40  miles  in  length,  rising  in  the  western 
part  of  Delaware  and  emptying  into  Delaware  Bay,  75  miles  below  Philadelphia.  It 
drains  an  area  of  about  55  square  miles,  nearly  all  of  which  are  rich  agricultnral  laod^ 
and  highly  cultivated.  The  products  find  markets  in  Philadelphia  and  New  York  by 
means  of  the  HUiall  vessels  navigating  the  stream.  Dover,  the  capital  of  the  State, 
and  a  city  of  2,C00  inhabitants,  lies  at  the  head  of  navigation,  21  miles  above  the 
mouth.  The  creek  is  60  feet  wide  at  Dover  and  115  at  the  month,  with  an  average 
width  of  75  feet.  It  is  navigable  at  high-water  for  vessels  of  6-feet  dranght  to  Leba- 
non— 12  miles  above  the  entrance — a  place  of  500  population,  and  at  present  the  prin- 
cipal shipping-point.  Thence  to  Dover— 9  miles — but  5  feet  can  be  carried  at  high- 
water.  There  is  a  draw-bridge  at  Florence  Landing,  7^  miles  from  the  month,  and 
another  at  Lebanon.  These  draws  have  openings  of  34^  feet  each.  Two  permanent 
stone  bridges  cross  the  creek  at  Dover. 

For  convenience  of  reference  in  this  report,  the  creek  is  divided  into  two  sections: 

1st.  From  Dover  to  Lebanon ;  9  miles. 

2d.  From  Lebanon  to  entrance ;  12  miles. 

In  the  first  or  upper  section,  the  improvement  asked  for  consists  of  dredging  out 
hhoal  places  so  that  5  feet  at  low-water  can  be  carrietl  from  the  wharf  at  D<»ver  tc»  thr 
I^banon  wharves.  These  shoal  spots  are  mostly  at  pdints  where  the  fast  land  coiih« 
down  to  the  creek,  and  have  been  formed  by  the  washing  down  of  the  bluffs,  and  con- 
sist of  gravel  and  clay,  mixed  with  mud  deposit.  The  material  removed  can  in  ukwI 
instances  be  placed  on  the  banks  of  the  creek. 

There  is  altogether  a  distance  of  16,000  feet  where,  to  make  5  feet  at  low-water  and 
40  feet  in  width,  or  2  cuts  of  a  dredge,  will  require  an  average  deepening  of  2  feet, 
or  the  removal  of  about  50,000  cubic  yards  of  material.  This  ought  to  give  a  channei 
from  Dover  to  Lebanon  sufficient  for  towing  vessels  up  and  down.  The  rise  and  fall 
of  tide  at  Dover  averages  about  14  inches,  and  at  Lebanon  about  2.5  feet. 

second  section,  from  LEBANON  TO  THE  ENTRANCE ;   12  MILEf^. 

In  this  section  both  the  dredging  of  shoals  jind  the  cutting  oF  canals  to  straighten 
and  shorten  the  navigation  are  asked  for.    I  give  below,  in  a  tabulated  form,  the  names 
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of  shoals  examined,  their  present  depths,  and  estimated  dredging  to  make  a  channel 
of  6  feet  depth  and  40  feet  width. 


NaiDei>f  shoal. 

Depth. 

Length. 

Bottom. 

Amonnt   Cost  at  50 
to  be  ex-    cents   per 
oavated.  cubic  yard. 

Remarks. 

Pickerinsr'fi  Gravel 

Jamea  Island 

Ftet 

V 

? 

4 
4 
3i 
4 

4i 

FesL 

475 
400 
600 

1,000 
800 
200 
800 
600 
700 

6,000 

Hard... 
.do 

Sticky.. 

Gravel.. 

..do 

..do  .... 
..do    .... 

Sand... 

Gravel.. 

Hard... 

Oub.  ydM. 

l!500 
2.000 
4.000 
2,500 
600 
2,400 
2,300 
2,200 
14,000 

$750  00 
750  00 
1,000  00 
2,000  00 
1,250  00 
300  00 
1,200  00 

The  price  is  estimated 
at  DO  cents  per  yard, 
being   45   cents   for 
dredging  and  10  per 

PhoHDbate  Mill   ... 

Whit«  Store 

Red  Granary 

H^vf^rin 

oontingincies,  super- 

Liosnui's  Landing 

Jack's  Point 

1,  l.'H)  00  '                 ' 

Warren's  Landing 

Oyatfcr  Rocks 

1,100  00 
7,000  00 

Total* 

10,576 

33,000 

'16,500  00 

1 

Thf  canals  deHred  are — 


"Stone. 

Length. 

Width. 

Depth. 

Amount 
tobeex- 
cavated. 

Cost  at  45 
cents  per 
yard. 

Remarks. 

I.  Wharton's  Fishery... 
IL  Cherry  Ti«e  ......... 

Feet 

480 
420 
IKM) 
540 
3,240 

Feet 

40 
40 
40 
40 
40 

Feet 
104 

io| 

10* 
9 

Oub.  yd*. 
$8,000 

7,  OCO 
15.000 

8.000 
45.000 

$.^  600  00 
3.150  00 
6,750  00 
3,600  00 

20,250  00 

ThecutoflOlfeetbe. 
low  Burfftci^  of  mftrsh 

III.  Heverin 

wiU  give  6  f«et  at 
low-water. 

IV.  Logan's  landing 

V.  Jack's  Point. 

Totals 

5,680 

83,000 

37,350  00 

These  canals  are  all  through  stiff  marsh. 

THE  ENTRANCE. 

The  distance  from  the  month  of  the  creek  to  7  feet  water  in  the  Delaware  Bay  is 
2,400  yards,  with  an  average  depth  of  2^  feet,  shoaling  up  in  places  to  14  inches  at 
low-water.  To  dredge  a  6-foot  channel,  75  feet  wide,  across  this  flat  would  require  the 
removal  of  90,000  cubic  yards  of  material,  at  a  probable  cost  of  30  cent«  per  yard, 
which  would  amonnt  to  $'^,000.  The  material,  as  far  as  I  was  able  to  judge,  is  mud, 
sand,  and  clay.  During  the  time  I  was  at  the  mouth  of  the  creek,  the  weather  was 
so  bad  that  it  was  impossible  to  make  a  thorough  examination. 

TIDES. 

Feet 

Mean  rise  and  fall  at  entrance 5.00 

Mean  rise  and  fall  at  Dover 1.20 

Difference  in  time  between  high-waterat  Dover  and  at  entrance,  4  hours  30  minutes. 

These  tides  are  deduced  from  4  days'  observations. 

Saint  Jones'  Creek  is  in  the  collection  district  of  Delaware.    Mahon's  River  Light 

is  the  nearest  light-house,  and  Fort  Delaware  is  the  nearest  fortification. 

#•  »  •  •  *  • 

RECAPITULATION. 


Name. 

is 

1 

It 
j_ 

$0  50 
SO 
45 
30 

1 

Yardi. 
50.000 
88.000 
83,000 
90,000 

$25,000 

16,500 
87  850 

canals                 ...^......h^t ^-^ 

Rn^TASce                                ..................................  ••>•••••.•••...... 

27,000 

Total 

105^850 
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There  are  now  trading  on  the  creek  3  vessels  of  125  to  150  tons,  of  6  feet  draught; 
5  vessels  of  30  to  125  tons,  of  5  feet  draught ;  1  steam-tug  20  tons,  of  4  feet  drao^k 
Very  respectfully,  your  obedient  servant, 

W.  S.  Edwards, 
A99Uit4int  Emgimeer, 
CoL  J.  N.  Macomb, 

Corps  of  Engineers,  U.  S»  A, 


F  i8, 

IMPROVEMENT  OF  THE  SUSQUEHANNA  RIVER,  PENNSYLVANIA. 

The  act  of  June  14, 1880,  appropriated  $15,000  for  improving  the  north 
branch  of  the  Susquehanna  Biver,  from  Kichard^s  Island,  an  island  in 
the  river  a  few  miles  below  Wilkes  Barre,  Pa.,  upwai-ds. 

In  accordance  with  that  act,  which  definitely  located  the  place  for  im- 
provement, an  examination  was  made  of  the  river  between  the  lower 
end  of  Richard's  Island  and  Wilkes  Barre,  in  order  to  detemiine  the 
character  and  amount  of  work  necessary  to  improve  the  uavigation. 
The  survey  indicated  the  following  points  as  needing  improvemeut : 

1st.  Near  the  upper  end  of  RicharSs  Island  there  is  a  shoal  500  feet 
long.  To  deepen  it  to  3  feet,  with  a  width  of  60  feet,  requires  the  re- 
moval of  1,500  cubic  yards  of  coarse  gravel  and  small  bowlders.  The 
material  dredged  should  be  deposited  across  the  head  of  the  channel 
south  of  Richard's  Island,  in  order  to  deflect  the  current  somewhat  and 
avoid  too  much  lowering  of  the  water  surface  above. 

2d.  Foot  of  Wilkes  Barre  Island. — The  channel  should  be  dredged  GO 
feet  wide  for  the  distance  of  1,000  feet,  taking  out  2,900  cubic  y^^8  of 
gravel  and  bowlders,  and  depositing  them  on  a  line  from  the  shore  to 
an  exposed  field  of  bowlders  to  guide  the  flow. 

3d.  Mead  of  Wilkes  Barre  Island, — ^The  channel  now  used  is  the  north- 
ern one.  It  is  narrow  and  crooked,  and  sulyect  to  change.  The  chan- 
nel to  the  south  of  the  island  is  more  direct  and  stable.  To  open  this  00 
feet  wide  for  a  distance  of  1,000  feet,  3,500  cubic  yards  of  coarse  gravel 
will  have  to  be  dredged.  In  order  to  prevent  too  much  lowering  of  the 
river  above,  it  is  proposed  to  build  a  dike  across  the  north  channel  to 
the  height  of  1  foot  above  the  present  average  low-water  plane,  and 
ballast  it  with  material  dredged  from  the  other  channel ;  the  dike  to  be 
of  two  rows  of  oak-piling,  with  wales  and  ties  boltetl  with  iron  bolt^, 
the  top  of  the  ballasting  pitched  with  larger  stones,  hand-set. 

The  estimate  for  the  improvement  as  above  projected,  is  as  follows: 

Pu'dging  8,000  cubic  vards  at  60  cents $4,800  00 

Buiu!ingG25  lineal  feet  of  dike  at  $3 1,875  00 

Total 6,675  00 

This  project  meeting  the  approval  of  the  Chief  of  Engineers  (An^nist 
2<),  1880),  after  due  advertisement  for  bids,  on  the  28th  of  September, 
18S0,  contracts  were  made  in  accordance  with  specifications,  and  for 
completion  of  work  on  or  before  December  1,  1880,  with  two  ]iartie8, 
ODC  for  dredging  at  70  cents  per  cubic  yard,  and  the  other  for  the  dike 
complete  at  $2,950 — rates  somewhat  in  excess  of  those  estimated,  bat 
deemed  advantageous  to  the  United  States. 

Owing  to  the  lateness  of  the  season,  the  work  was  much  impeded  by 
lii^li  water  and  ice  formed  in  November,  stopping  the  dredging  entirely. 
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The  excessively  cold  winter  and  late  spring  prevented  an  early  resump- 
tion, and  a  '*  June  rise"  in  the  river  again  iiiy)eded  progress.  The  times 
for  completion  were  finally  extendeil,  at  the  solicitations  of  the  con- 
tract4jrs,  to  July  ao,  ISSl,  for  the  dredging,  and  to  July  8,  1-81,  for  the 
dike.  The  work  under  both  these  contracts  will  have  been  completed 
in  July,  when  the  amount  appropriated  will  be  almost  entirely  expended. 

The  act  of  March  3, 1881,  appropriated  $15,000  for  continuing  the  im- 
provement of  the  Susquehanna  Ki  vcr  above  Richard's  Island.  In  accord- 
ance with  this  last  act,  it  was  projected  to  continue  the  work  upon  the 
river,  upward  from  Wilkes  Barre  towards  Pittston,  in  like  manner  to 
what  was  in  progress  below  Wilkes  Barre.  For  this  purpose  the  shoals 
must  be  dredged  down,  and,  in  order  to  avoid  reducing  too  greatly  the 
head  of  water,  the  dredged  material  should  bo  used  in  the  construction 
of  submerged  dikes  or  dedectors  to  back  the  current  or  direct  it  into  the 
cuts.  This  project,  with  specified  partirnlars  as  to  localities  and  extent 
of  work,  received  the  approval  of  the  Chief  of  Engineers  June  22, 1881, 
and  the  preliminary  steps  for  placing  the  work  under  contract  have 
been  taken. 

The  Annual  Report,  Chief  of  Engineers,  1880,  pages  694-604,  gives  a 
fall  account  of  the  north  branch  of  the  Susquehanna,  and  proposition 
for  its  improvement.  With  this  will  be  found  another  report  from  the 
assistant  engineer,  who  has  had  immediate  charge  as  resident  engi- 
neer of  the  present  improvement.  It  will  be  seen  that  the  careful  sur- 
vey has  been  extended  up  the  north  branch  as  far  as  Pittston.  The  com- 
plete estimate  of  the  cost  from  Wilkes  Barre  to  Pittston  is  $48,5:^7.50. 
The  present  appropriation  of  )?15,000  will  be  expended  in  completion  of 
portions  of  this  improvement.  This  report  is  recommended  for  publica- 
tion, as  including  much  intormation  as  to  the  capabilities  of  this  river, 
which,  if  unpublished,  may  be  lost. 

The  accompanying  paper  by  Steuben  Jenkyns,  esq.,  exhibits  the  sen- 
timents of  the  inhabitants  of  that  portion  of  the  State  of  Pennsylvania 
where  the  North  Branch  of  the  Susquehanna  is  the  great  water  course. 

Total  estimated  cost  of  inanrovement $6:1,537  50 

Total  amount  appropriated  to  June  30,  1881 30,000  00 

Total  aoionnt  expended  to  June  30,  1881 7,397  56 

Money  statement. 

July  1,  1880.  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$30,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1.  1880 7,397  56 

July  1,  1881,  outstanding  liabilities 3,257  88 

10,655  44 

July  1,  1881,  amount  available 19,344  56 

Amount  (estimated)  required  for  completion  of  existing  project 33, 537  50 
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Ab8tr€ict  of  proposals  received  by  Col,  J,  N,  Macomh,  Corps  of  EnginetrSy  at  12  aWoct  ■., 
September  8, 1880,  for  dredging  and  constructing  dike  in  Stisquekanna  Eicer  abort  Riekar^t 
Island,  Pennsylvania,  » 


So. 


Namea  of  bid- 
ders. 


Van  Loon  &, 
Boyd. 

John  Van  Pat- 
ten. 

A.  H.  Coon  Sc 
J.  V.  Mooney, 


Besidence. 


Plymouth,  Pa... 
Hudson,  N.Y... 


Kinsston.Pa  . 
Wilkes  Barre,  Pa 


Percu.yd. 
l!?obid. 

$0  74* 
0  70 


a  o 


IS 


$8  per  lin- 
ear foot 
$2, 9.50  com- 
plete. 

$4.85    per 
linear  foot. 


Amount  bid. 


I 


No  bid. 
$5,  WO 

5.600 


M 


3 

e 


$5, 000  00  $5, 000  00 


2,050  00 


3,031  25 


8.910  00 


8,631  25 


Lowe«tM^ 
der  for 
dik*. 

LowcMtbU^ 
der  f«r 
dTTd(iiis> 


Abstract  of  contracts  entered  into  by  Col,  J.  N,  Maconib^  Corps  of  Engineers,  during  tie 
fiscal  year  ending  June  30,  1881,  for  improvement  of  Susquehannja  River,  abort  /?tdkWi 
Island,  Pennsylvania, 


Karnes  of  contractors. 


Coon  ScVLoonm., 
John  Tan  Patten 


Residence. 


Wilkes  Baire.  Pa. 
Philadelphia,  Pa.. 


Pereu.yd. 
$0  70 


Dat«  of  cootnrl 


Run,ffKft. 
$472 


September  22.  Uft 
September  24.  IM. 


report  of  mr.  john  h.  dager,  assistant  engineer. 

Wilkes  Barre,  Luzerne  County,  Pennsylvania, 

January  4,  1861. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  sorvej  mnd  im- 
provement of  the  North  Branch  of  the  Susquehanna  River  above  Eichard^s  IsIaiuL 
Fennsylvania,  as  authorized  by  the  river  and  harbor  act  of  Congress  dated  Jane  14. 
1880,  and  for  which  purpose  $15,000  was  appropriated. 

The  improvement  desired  was  a  channel  not  less  than  3  feet  in  depth  at  a  low  stage 
of  the  river,  which  usually  occurred  in  midsummer  and  lasted  until  the  fall  rains. 

The  surveys  were  at  first  confined  to  that  portion  of  the  river  between  Richard'i 
Island  and  Wilkes  Barre,  a  distance  of  2^  miles.  One  mile  below  the  latter  place  he« 
Wilkes  Barre  Island.  The  river  between  these  islands  has  ample  depth,  ranging  firom 
5  to  11  feet ;  a  deep  pool  also  exists  from  Wilkes  Barre  Island  up  beyona  the  city  for 
two-thirds  of  a  mile. 

RICHARD'S  ISLAND. 

Richard's  Island  is  about  1  mile  in  length  and  from  600  to  800  feet  wide,  a  portion  of 
it  being  under  cultivation,  lies  about  12  feet  above  low-wat^r,  is  of  sandy  nature,  and 
skirted  and  protected  by  bushes  and  trees. 

Opposite  this  island,  on  the  north  shore,  are  located  several  collieries,  from  the  npper 
one  of  which  culm  has  been,  until  very  recently,  dumped  into  the  river.  This,  how- 
ever, has  not  been  practiced  snfiSciently  long  to  impair  the  channel  as  yet,  which* 
continuance  of  the  practice  will  certainly  do.  Either  water-way  passing  the  head  of 
this  island  is  shallow,  being  less  than  2  feet  in  depth.  The  north  passage  offering  th« 
better  advantages  for  improvement,  it  was  determined  to  deepen  the  water  over  thi* 
shoal  by  dredging  to  at  least  3  feet,  making  a  cut  tiO  feet  wide  by  500  in  length,  tbf 
material  consisting  of  coarse  gravel. 
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This  work  forms  part  of  a  ooutract  now  in  ptogreas,  and  under  wbich  the  excavated 
mat^'rial  U  to  be  deposited  in  the  channel  on  the  south  side  of  this  island,  thereby 
forming  a  gravel  dam  acroHs  the  same,  which  will  serve  to  deflect  a  greater  body  of 
wati^r  toward  the  improved  channel  at  low  stages. 

From  Richanis  Island  down  to  the  Nanticoke  dam,  which  is  the  terminus  of  the 
North  Branch  Canal,  some  5  miles,  is  a  deep  pool,  mainly  upheld  by  this  dam. 

WILKES  BARRE  ISLAND. 

The  portion  of  this  island  that  has  an  elevation  of  12  feet  aliove  low-water  is  mainly 
cultivated,  and  is  protected  by  brush  and  second-growth  timber.  It  is  800  feet  wide 
at  the  extreme  and  about  2,000  feet  long.*  The  fall  in  the  river  between  the  head  and 
foot  of  this  island  is  1  foot. 

The  channel  lately  used  by  the  steamboats  passed  to  the  north  of  the  island,  deflect- 
ing nearly  at  right  angles  to  the  axis  of  the  stream  above,  was  narrow  and  tortuous. 
Numerous  smallislands  and  bars  made  its  navigation  difficult,  while  the  south  chan- 
nel was  obstructed  by  two  shoals  reaching  to  the  main  shore,  one  at  the  foot  and  the 
other  at  the  head  of  the  island. 

Improvements  here  counist  of  dredging  to  a  depth  of  3  feet,  and  60  feet  wide,  1,000 
feet  in  length,  through  the  shoal  at  the  foot  of  this  island.  The  material  is  very  coarse 
gravel,  overlying  a  tenacious  blue  clay,  and  when  removed  is  deposited  diagonally 
outward  from  the  south  main  shore,  thereby  maintaining  a  regular  prism  to  the 
water  flow  until  a  greater  depth  is  reached. 

The  shoal  at  the  head  of  this  island  is  in  part  formed  by  two  bars,  having  an  eleva- 
tion of  about  2^  feet  above  low-water,  which  breaks  the  stream  into  several  threads, 
the  largest  of  which  it  is  proposed  to  deepen.  This  shoal  some  years  ago  was  raised 
and  increased  by  local  enterprise,  by  putting  in  wicket  dam,  which  assisted  in  retain- 
ing moving  materia],  mainl^  gravel. 

The  island  dividing  the  nver  into  two  nearly  equal  parts,  the  flow  at  low-water  not 
being  sufficient  to  give  a  draught  of  3  feet,  over  either  channel-way,  the  boatmen  con- 
cluded to  o£fer  some  impediment  to  the  current  at  either  channel  offering  the  best 
facilities  for  easy  and  cheap  construction.  The  south  channel  was  chosen,  the  dam 
Above  referred  to  put  in,  and  the  current  deflected  to  the  northward  sharply.  Dredging 
through  this  shoal,  the  depth  and  width  before  mentioned  for  1,000  feet  in  length, 
giving  a  direct  course  to  the  current,  supplemented  by  the  constniotion  of  a  dike 
across  the  north  channel,  are  the  improvements  adopted  at  this  point. 

The  dike  referred  to  is  of  two  parallel  rows  of  piles,  6  feet  apart  in  the  olear,  driven 
5  feet  in  the  bottom  and  projecting  1  foot  above  low-water  plane,  well  waled  and 
tied,  625  feet  long  and  filled  and  backed  by  gravel  taken  from  the  new  channel  and 
paved  with  large  stones,  and  will  be  nearly  in  a  direct  line  with  the  course  of  the  river 
at  stages. 

All  of  these  works  are  under  contract,  each  particular  one  being  partly  finished. 
The  woodwork  of  the  dike  is  completed,  and  the  interior  is  filled  with  gravel  only 
A  rise  in  the  river  stopped  the  dredging  November  1,  after  which  the  formation  of  ice 
prevented  resumption. 

EECAPITULATION   OP  DREDGING  DONE  BY  CONTRACT  TO  DATE. 

Cubic  yards. 

Fr«m  Richards  Island  Shoal 797.5 

From  foot  of  Wilkes  Barre  Island  Shoal 1,050.0 

From  head  of  WUkes  Barre  Island  Shoal 701.0 

Total 2,548.5 

Dike  bmlt  and  interior  filled feet. .  625 

ADDITIONAL  SURVEYS. 

While  the  improvements  were  under  way  the  surveys  were  continued  up  stream, 
with  a  view  of  ultimately  reaching  Pittston,  as  interested  parties  were  desirous  of 
having  free  navigation  at  all  times  between  Nanticoke  Dam  and  this  city,  which  is 
distant  about  18  miles. 

One  side  of  the  river  was  meandered,  and  a  system  of  triangulation  covered  the 
whole  work.  A  graduated  No.  16  steel  wire,  with  tags  on  it,  was  used  for  locating 
soundings,  stretched  across  the  stream  between  points  instrumentally  determined. 
Soundings  were  taken  every  10  feet  on  ranges  as  close  as  necessary  to  determine  the 
bottom,  and  were  reduced  to  a  plane  of  low- water,  adopted  as  the  mean  several  seasons' 
low-waters ;  a  line  of  levels  was  run  the  entire  extent  of  the  survey  to  determine 
the  fall  in  the  river;  benchmarks  were  left  at  various  points,  generally  where  water- 
gauges  had  been  established;  borings  were  made  with  iron  rods,  below  the  bed  of  the 
river,  to  determine  whether  rock  in  place  existed  near  the  surface  about  the  localities 
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where  it  was  apparently  necessary  that  material  would  have  to  be  rt»moved ;  current 
observations  were  taken  in  each  pool. 

MAPS. 

The  maps  herewith  submitted  are  six  in  number,  and  include  II  miles  of  the  river. 
They  are  drawn  to  a  scale  of  100  feet  to  1  inch.  The  soundings  given  are  reduced 
to  a  slope,  determined  by  synchronous  readings  taken  on  gauges  distributed  through- 
out the  entire  distance.  Contours  representing  2-foot  plaues  are  shown.  The  ch.irac- 
ter  of  the  bottom  is  given,  together  with  the  shore  topography.  The  location  and 
record  of  bench  marks  are  shown.  Borings  are  located  and  depth  given  below  the 
river  bottom.  Current  observations  are  represented  by  arrows  drawn  to  scale  showing 
distance  traversed  in  a  given  time. 

The  water  slope,  with  reference  to  an  a8sume<l  datum  plane,  is  plotted  to  a  longitudinal 
scale  of  100  feet  to  1  iuch,  and  vertical  scale  of  1  foot  to  1  inch,  and  under  this,  in  proper 
place  on  the  same  scales,  are  shown  profiles  of  the  bottom  of  the  river  at  all  poiuta 
where  less  than  5  feet  of  water  exists. 

The  location  of  the  dike  and  channels  now  in  course  of  improvement  are  outlined,  as 
well  as  those  proposed  hereafter. 

Commencing  at  the  bridge  at  Pittston  and  going  downward,  the  fall  of  the  river  per 
mile  is  as  follows : 

Feet. 

Fall  for  the  first  mile 1.413 

Fall  lor  the  second  mile 1.830- 

Fall  for  the  third  mile 2.000 

Fall  for  the  fourth  mile 4.298 

Fall  for  the  fifth  mile 1.802 

Fall  for  the  sixth  mile 0.042 

Fall  for  the  seventh  mile 0.480 

Fall  for  the  eighth  mile  (Wilkes  Barre  bridge) 2.460 

Fall  for  the  ninth  mile 1.078 

Fall  for  the  tenth  mile  (head  Richard's  Island) 0.300 

Two-thirds  mile  further 0. 170 

Total  fall 15.«7a 

Averaging  1.49  feet  per  mile.  This  slope,  however,  is  not  by  any  means  a  regular  one. 
The  greater  i>ortion  is  made  up  at  some  half-dozen  points,  which  will  be  referred  to 
under  the  head  of  "  present  obstructions  and  proposed  improvements". 

FEATURES  OF  THE  SUSQUEHANNA  RIVER. 

The  banks  of  the  stream  are  alluvial  and  generally  about  20  feet  high,  and  on  the 
convex  sides  of  the  river,  at  sharp  bends,  are  terraced,  indicating  that  the  current  at 
high  stages  has  accommodated  itself  for  more  direct  discharge  of  superfluous  water, 
though  for  a  distance  of  1  mile  above  WUkes  Barre,  and  again  for  about  2  miles  below 
Pittston,  the  south  shore  of  the  river  hugs  closely  the  bases  or  spurs  of  rocky  anti- 
clinals,  which  mainly  trend  east  and  west  4ind  disappear  under  the  surface.  The 
character  of  the  outcrop,  is  mostly  of  sandstone  formation. 

An  examination  of  the  maps  discloses  the  fact  already  known  of  streams  with  gravel 
bottoms :  that  there  always  exist,  in  such  large,  deep  pools,  separated  by  natural  dams 
or  gravel  bars,  and  at  these  points  the  greater  portion  of  the  declivity  in  the  stream 
occurs. 

These  bars  or  dams  are  by  scour  or  otherwise  sometimes  removed,  thus  destroying  the 
pools  above,  but  more  genei^ally  they  are  so  compact  that  by  impeding  the  velocity  of  the 
current  they  give  opportunity  for  additional  and  increased  shoaling,  and  as  this  heavy 
material  brought  down  by  freshets  does  not  reach  tide-water,  but  remains  in  the  river 
bed,  it  follows  that  the  beds  of  gravel  streams  must  be  continually  rising,  making  new 
deposits  at  every  flood,  thereby  frequently  turuing  the  thread  of  the  river  in  a  new 
bed  and  promoting  a  change  of  course. 

The  velocity  of  water  close  to  the  bed  of  a  stream  that  will  just  move  gravel  1^ 
inches  in  diameter  is  given  at  3^  feet  per  second,  so  the  bottom  of  a  stream  like  the 
Susquehanna  River  is  very  stable  at  ordinary  stages,  but  will  lack  stability  in  flooded 
stages,  when  the  velocity  is  increased  beyond  that  given,  modified  to  the  extent  to 
which  the  river  is  confined  to  its  banks  and  no  chance  afforded  for  relief  from  overflow, 
as  irom  experiments  given  in  shoal  waters  the  bottom  velocity  is  only  about  one-half 
of  that  of  the  surface. 

Through  the  Wyoming  Valley  the  river  is  a  wide  one  for  any  ordinary  stage  of  water 
to  pass,  while  in  extraordinary  flow  may  be  from  one-half  to'l  mile  wide.  The  banka 
being  mainly  alluvial  are  easily  abraded. 
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EXI8TINO  OBSTRUCTIOXS  WHERE  IMPROVEMENTS  MAY  BE  PROPOSED. 

These  will  be  considered  in  order,  going  up  stream,  and  are  in  addition  to  those  in 
progress  and  yet  incomplete  heretofore  referred  to. 

The  first,  called  the  Gas  House  Riff,  is  three-fourths  of  a  mile  above  Wilkes  Barre 
bridge,  is  a  shoal  gravel  bar  connecting  the  south  shore  with  a  long  bar  or  island  in 
the  center  of  the  river.  The  surface  of  the  river  falls  in  a  very  short  diHtanee,  at  this 
bar  *Ji  feet.  It  is  proposed  to  materially^  correct  this  by  dredging  a  60-foot  channel  3 
feet  deep  through  it,  700  feet  long.  This  will  require  the  removal  of  2,700  cubic  yards 
of  coarse  gravel.  A  part  of  this  material  is  to  be  deposited  on  top  and  in  rear  of  a 
shoal  extending  diagonally  out  from  the  south  shore  of  the  river  to  an  exposed,  small 
bar  in  the  center  of  the  south  passage.  This  shoal  overlies  a  rock-bed  running  in 
range  for  the  proposed  dumping  at  a  small  depth,  and  will  materially  assist  in  keeping 
up  the  present  head  of  water,  as  well  as  detlecting  the  tlow  in  a  direct  passage. 

This  work  is  to  be  supplemented  by  a  dike  300  feet  long  across  the  channelt-xisting 
between  the  island  and  north  shore,  cutting  off  this  passage  for  such  stage  of  water  as 
may  hereafter  be  determined. 

These  two  works  may  not  be  all  that  will  be  required  at  this  point;  no  calculation 
is  now  made  for  others,  but  it  may  be  necessary  to  regulate  the  flow  of  water  through 
such  improved  channel  by  a  series  of  wing-dams,  resolving  the  channel  into  chute  for 
some  distance. 

The  next  obstruction  is  called  Hillman^s  Rifile,  and  is  a  ledge  of  rock  extending  from 
the  south  shore  in  a  westerly  direction  across  the  river,  falling  slightly  downward  as 
it  goes  outward,  and  presenting  in  mid-river  a  barrier  of  about  200  feet  in  width  and 
2^  feet  below  low- water. 

Above  and  below  this  are  deep  pools  running  down  to  19  feet  in  depth,  the  fall  be- 
tween which  is  less  than  2  incnes,  and  unless  the  pool  below  should  be  materially 
lowered  the  removal  of  surface  irregularities  would  leave  but  a  slight  excavation  of 
the  rock  for  a  channel  as  proposed,  3  feet  deep,  60  feet  wide,  and  220  feet  long.  There 
will  be  about  500  cubic  yards  to  be  removed  from  this  obstruction. 

A  mile  and  a  half  above  and  a  short  distance  beyond  Forty  Fort  a  long,  compact 
gravel  shoal  is  encountered,  the  depth  of  water  on  it  ranging  from  1^  to  3  ieet.  This 
shoal  is  almost  continuous  for  4,800  feet,  over  which  distance  there  is  a  fall  of  almost 
2i  feet.    There  is  ample  wat-er  passing  here,  if  confined  to  a  narrow  channel,  to  sup- 

Sort  snch  a  one  as  is  proposed,  namely,  3  feet  deep  and  60  feet  wide,  which  will  be  in 
etached  parts  aggregating  in  length  3,600  feet,  a  portion  of  which  will  be  only  widen- 
ing an  existing  3-foot  channel.  The  accomplishment  of  this  will  necessitate  the  re- 
moval of  11,0W)  cubic  yards  of  material,  all  coarse  gravel.  This  shoal  extentls  well 
op  along  Culver's  Island,  which  is  separated  from  and  lies  directly  below  Monockonock 
Island,  at  the  foot  of  which  are  the  bars  and  riffs  known  as  the  Ram's  Horn.  The 
channel  lying  to  the  north  of  these  islands  is  not  suitable  for  improvement,  is  very 
shoal,  the  3-foot  contours  scarcely  appearing  at  all.  This  channel  it  is  proposed  to  cut 
off  above,  near  the  head  of  the  island,  and  will  be  noted  further  on. 

The  Ram's  Horn  Riff  now  under  consideration  falls  quite  abruptly  3  feet,  the  chan- 
nel below  the  declivity  is  very  contracted,  only  150  f  et  wide  ;  the  riff  or  dam  consists 
of  a  small  bar  of  gravel  in  mid-stream,  exposed  at  low-water,  having  radiating  shoal- 
arms  running  to  the  main  south  shore,  to  Culver's  Island,  and  to  Monockonock  Isl- 
and ;  also  one  running  directly  up  stream.  Joining  a  large  exposed  shoal  formed  well 
in  toward  the  island.  It  id  proposed  to  connect  this  shoal  and  island  by  a  dike  al>out 
150  feet  long ;  then  build  another  one  from  the  island  out  to  the  higher  part  of  the  shoal 
forming  part  of  the  riff,  which  will  be  about  250  feet  long,  each  of  them  to  be  at  least 
1  foot  above  the  surface  of  water  in  the  pool  above,  and,  in  addition,  remove  by 
dredging  some  5,300  cubic  yards  of  gravel,  opening  a  channel  1,500  feet  long,  60  feet 
wide,  and  3  feet  deep,  as  located  on  the  map. 

That  the  above  alone  will  be  very  effectual  is  questionable,  and  that  any  improve- 
ment at  this  location  will  be  permanent,  without  additional  costly  works,  is  improba- 
ble, nor  is  it  expected  that  those  proposed  will  be  all  that  will  be  required,  but  that 
other  wing  dams  will  be  needed  in  assisting  in  distributing  the  fall  throughout  a 
longer  distance  than  can  otherwise  be  reached,  and  also  retain  the  proper  depths 
a1>ove.    No  appended  estimates  are  now  given  for  these. 

The  next  obstruction  met  with  is  located  at  the  head  of  Monockonock  Island.  The 
water  here  falls  1^  feet.  The  face  of  the  shoal  runs  from  the  south  shore,  at  a  very 
acute  angle,  diagonally  across  the  south  channel  of  the  river  to  the  island.  Borings 
were  taken  on  this  line,  proving  the  absence  of  rock,  to  a  depth  of  5  feet  below  sur- 
face of  our  water-plane. 

It  is  proposed  to  open  this  shoal  by  dredging  a  cut  900  feet  long,  60  feet  wide,  to  3 
feet  in  depth  through  a  coarse  gravel  bottom,  removing  5,500  cubic  yards. 

In  addition,  it  is  proposed  to  construct  a  dike  across  the  north  channel  firom  the 
island  to  the  main  shore,  some  600  feet  long,  and  1  foot  higher  than  the  surface  of  the 
main  reach  above  the  riff. 
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The  north  channel  is  narrow  and  shoal  at  low  stages ;  receives  part  of  its  flow  from 
the  main  stream  immediately  above  the  head  of  Monockonock  Island,  and  part  some 
1,800  feet  above,  the  interval  being  separated  by  a  long,  narrow  gravel  shoal,  lying 
almost  parallel  with  the  north  shore. 

This  improvement  opens  into  a  deep  pool  reaching,  without  further  obstmctions,  to 
Wmtermoot  Island. 

From  the  foot  of  Wintermoot  Island,  half  way  up  it,  is  found  shoal-water.  Through 
this,  for  2,200  feet,  it  is  proposed  to  excavate  5,300  cubic  yards  of  coarse  gravel,  giving 
a  regular  channel  of  3  feet  in  depth  and  60  in  width.  A  short  distance  above,  at  the 
head  of  the  island,  is  found  the  last  obstruction  covered  by  the  survey.  The  surface- 
water  falln  2^  feet  in  a  distance  of  1,700. 

This  riffle  presents  a  rocky  ridge  lying  along  underneath  the  bar,  as  it  extends 
diagonally  down  stream  acniss  the  river,  and  at  a  slight  depth  below  the  bottom. 

It  is  possible  a  eood  channel  may  be  obtained  here,  with  a  very  close  approximation 
to  the  required  depth,  without  the  necessity  of  rock  excavation,  by  removing  the 
gravel  and  small  bowlders  down  to  the  rock  face. 

The  dredging,  to  ^ve  the  regular  proposed  channel  60  feet  wide  and  3  feet  deep,  wiU 
extend  for  700  feet  in  length,  and  remove  2,700  cubic  yards  of  gravel  and  150  of  rock. 

The  closing  of  the  north  channel  by  the  island  with  a  dike  of  375  feet  in  length,  1 
foot  higher  than  the  water-plane  above,  will  add  materially  to  the  flow  of  water 
through  the  proposed  cut. 

It  is  scarcely  pusHible  that  this  opening  could  lower  the  reach  above,  but  if  it  would 
no  interference  by  shoaling  at  other  points  above  would  happen,  as  the  pool  ranees  in 
depth  from  7  to  16  feet,  and  extends  beyond  Pittston ;  the  latter  city  being  the  object- 
ive point  for  the  present. 

Four  of  the  obstructions  before  mentioned,  namely : 

FeeL 

Gas  House  Riff,  having  a  fall  of 2.23 

Riff  at  foot  of  Monockonock  Island 3.10 

Riff  at  head  of  Monockonock  Island 1.55 

Riff  and  shoal  at  Wintermoot  Island 2.33 

Have  a  total  fiiU  of 9.21 

JiecapUuUition  and  eatimated  coat  of  worka,  excluaive  of  iho$e  under  oontraci. 


Locality. 


Bock.    '  Dredging. ,  Diking. 


GM-HonseBiff 

Hfllman's  Biff  

Forty  Fort  and  Culver's  laland  Shoal 

Sam'a  Horn,  or  RUi;  at  foot  of  Honockonook  lalaad . 

Riff  at  head  of  Monockonock  Island 

Wintermoot  Islund  »hoal 

Win termoot  Uland  Rifl;  at  head 


Tarda. 
600 


150 


Yards.     ' 
2,700 


Fart 


Total. 


650 


11.000,.. 

5,300    I 

6.500  *  sou 

5^]|00 

2,700  '  375 


32,500 


150 
250 


1,075 


ESTIMATE. 

650  cubic  yards  rock,  at  |10  per  yard $6,500  00 

32,500  cubic  yards  gravel,  at  90  cents  per  yard 29,250  00 

1,675  linear  feet  dOting,  including  filling,  at  $5 8,375  00 

Cost  of  work 44,125  00 

Add  10  per  cent,  for  contingencies  and  superintendence 4, 412  50 

Total  cost 48,537  50 

BRIDGES  AND  FERRIES. 


At  Nanticoke  the  Susmiebanna  River  is  spanned  by  a  covered  bridge,  and  there  is 
neither  ferry  nor  bridge  for  6  miles  above,  until  the  one  belonging  to  the  Delaware  and 
HudHon  Coal  Company  is  reached,  just  above  Richard's  Island.  This  is  only  a  rail- 
road bridge,  and  is  a  substantial,  covered,  single-track  wooden-truss  structure,  850 
feet  long,  resting  on  five  stone  piers  and  abutments,  which  are  of  sufficient  width  to 
carry  a  double-track  bridge. 
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The  next  above  is  at  the  city  of  Wilkes  Barre ;  is  a  covered  wooden  bow  bridge, 
700  feet  long,  resting  on  three  stone  piers  and  abutments;  has  a  double  carriage-drive 
with  footways  either  side,  and  is  crossed  by  the  Wilkes  Barre  and  Kingston  Street 
Railw^. 

The  noor  is  33  feet  above  low  water.  No  others  exist  between  this  and  Pittston,  8 
miles  distant ;  but  in  the  interval  are  two  rope  ferries,  one  at  Forty  Fort,  the  other  at 
Wyoming,  operated  when  floods  and  ice  do  not  prevent. 

Two  bridges,  only  850  feet  apart,  connect  East  and  West  Pittston ;  both  are  compara- 
tively new  structures,  replacing  those  carried  away  by  the  ice  freshet  in  1875. 

Each  one  is  an  open  iron  supNerstmcture  about  1,000  feet  long,  having  a  wide  road- 
wav  and  foot-walks  on  either  side ;  the  lower  one  rests  on  four  substantial  stone  piers, 
and  the  floor  is  40.5  feet  above  low-water ;  the  other  has  only  three  piers,  is  built  on 
an  incline  to  cross  the  Lehigh  Valley  Railroad  above  grade,  and  the  floor  at  the  north- 
west end  is  40.5  feet  above  low-water,  while  the  other  end  is  54  feet  above. 

The  drainage  area  of  the  North  Branch,  above  Wilkes  Barre,  is  7,000  square  miles. 
The  average  rainfall  about  40  inches.  'The  rapid  rise  during  heavy  and  extended 
rains,  followed  by  equally  rapid  subsidence,  is  indicative  of  the  lack  of  low  lands  and 
swamps  and  the  steep  gradients  of  the  topography  of  the  country-  drained. 

NAVIGATION. 

In  1771  the  assembly  of  the  province  of  Pennsylvania  declared  the  Susquehanna 
River  a  public  highway,  and  the  residents  along  the  river  proposed  to  pay  a  percent- 
age of  the  cost  of  making  the  stream  navigable  in  order  to  gain  better  facilities  for 
marketing  their  productions.  The  province  having  made  an  appropriation  for  the 
purpose,  lodged  driftwood,  stumps,  and  trees  were  taken  out,  gravel  bars  removed,  a 
j;eneral  channel  opened,  and  towing  paths  built  around  the  rapids.  This  at  first  ex- 
tended from  Wrigntsville  to  Wyoming,  and  subsequently  was  continued  to  the  New 
York  State  line ;  no  records  gi^uig  draught  of  water  obtained,  4&c.,  have  been  found, 
and  it  is  highly  improbable  that  much  material  was  removed. 

The  ** Durham''  were  the  first  boats  used  and  were  about  60  feet  long,  8  feet  beam, 
and  2  feet  deep,  drawing  when  loaded  about  20  inches ;  they  were  sharp  at  both 
ends,  and  though  mount^  with  two  sails,  setting  iK>les  were  the  only  reliable  means 
for  propulsion. 

In  1825  were  built  three  steamboats  for  use  on  the  Susanehanna  River ;  one  of  them 
on  trial,  when  loaded,  made  4  miles  per  hour  against  the  onrrent,  but  four  months 
were  occupied  in  going  from  York  Haven  to  Binghamton,  N.  Y.,  and  return,  causing 
l>ecuniary  loss  and  consequent  retirement  of  the  boat. 

Another  proceeded  with  great  difficulty  upward  until  Nescopeok  Falls  were  reached, 
attempting  to  pass  up  which,  losing  her  headway,  the  current  swung  her  around  on 
the  rocks  and  her  boiler  exploded. 

The  third  boat  made  the  experiment  on  the  West  Branch  unsuccessfully.  This  ended 
the  steam  navigation  scheme  for  some  time. 

In  1828  the  Nl>rth  Branch  Canal  was  begun  under  an  appropriation  from  the  State 
and  finished  to  the  Lackawanna  River  in  1834. 

Another  experiment  was  now  made  by  parties  interested  in  the  coal  business.  W^ish- 
ing  to  reach  New  York  State  with  their  fuel,  to  navigate  the  river  with  a  steamboat 
a  strong,  40  horse-power  boat  was  built,  making  the  trial  trips  from  Owego  to  Wilkes 
Barre,  100  miles,  in  eight  hours,  and  after  making  one  suc({essful  trip  was  sunk  in  the 
Nanticoke  Dam. 

Another  steamer  was  put  on  the  river  in  1849,  and  during  three  years,  when  there 
was  sufiicient  water  in  the  stream  to  allow  navigation,  transported  coal  to  various 
points;  the  business  not  being  remunerative  was  then  abandoned. 

Still  another  attempt  was  made  in  1851,  when,  it  is  recorded,  the  first  paying  busi- 
ness in  freighting  was  done,  lasting  only  during  the  spring  months  while  the  rains 
kept  the  water  to  a  good  stage ;  these  having  ceased,  the  boat  was  left  high  on  shore, 
soon  becoming  unfit  for  service. 

This  ended  all  attempts  to  navigate  this  river  for  freighting  purposes  and  over  long 
distances.  Since  this  time,  however,  a  moderately  paying  business  has  been  estab- 
lished by  a  few  small  passenger  boats  plying  between  local  points,  which  are  mostly 
connected  by  deep  water. 


The  Susquehanna  Valley,  in  common  with  others  on  the  eastern  slope  of  the  Blue 
and  Alleghany  ranges,  all  of  which  have  considerable  descent  to  tide- water,  has  suf- 
fered from  freshets  and  floods,  especially  since  the  timber  is  being  cleared  off  the 
slopes,  allowing  unimpeded  and  rapid  delivery  of  heavy  rainfalls  into  the  streams 
leading  into  the  main  stream  passing  through  it.  Floods  have  occurred  in  the  Wyo- 
ming Valley  at  various  times,  when  the  waters  were  from  25  to  30  feet  above  low- 
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water,  entirely  submerging  the  country  from  monntaln  to   mountain,  and  cao^ox 
great  destruction  to  life  and  property. 

Works  of  an  engineering  nature  must  be  well  and  strongly  constructed  to  witlistaad 
such  floods,  but  are  liable  to  be  rendered  inoperative  by  the  deposits  of  qnantiti«»  »*f 
gravel  and  broken  stone  moved  by  the  rush  of  waters  and  left  by  decreased  velociti« 
at  natural  points,  and  also  by  the  opening  of  new  chanuols,  unless  artificially  pro- 
vided  for. 

FISHING  AND  DAMS. 

Fish  generally,  but  notably  shad,  were  very  abundant  in  early  years  in  the  Sosque^ 
hanna  River.  The  construction  of  the  canals  and  river  dams,  affording  means  of  tr.  ns- 
portation,  has  deprived  the  territory  above  Columbia  of  this  article  of  food  except  In 
shipments;  the  dam  at  Columbia  was  erected  to  allow  such  migratory  fish  to  rraeb 
the  upper  waters,  but  appears  to  have  been  a  failure. 

I  have  seen  it  estimated  that  if  the  carrying  traftic  now  done  by  th«  canab  w** 
transferred  to  the  railroads,  and  the  dams  destroyed,  the  supply  of  fish  resulting  aJoaj 
the  river  would  add  more  to  the  wealth  and  comfort  of  the  people  than  is  now  pro- 
duced by  the  canals,  ^nd  that  the  catch  annually  would  amount  to  |1, 000,000  betwt*«i 
the  mouth  of  the  Chesapeake  and  New  York  line. 

It  is  probable  that  from  the  latter  points  to  :i  long  distance  below  this  valley  no  tih 
in  any  quantity  would  be  taken,  as  it  is  known  they  do  not  prosper  where  mice  or 
acid  water  exists,  and  the  action  of  this  waver,  before  becoming  neutralized,  must 
extend  far  below  the  mining  regions. 

ILAILHOADS. 

There  is  now  to  be  found  in  the  Wyoming  coal  field  numerous  railroads  with  con- 
nections reaching  to  nearly  every  point  that  could  be  touched  by  water  commonira- 
tion.  They  are  operated  throughout  the  entire  year,  while  water  communication  lo 
this  latitude  is  virtually  closed  nearly  one-half  that  time. 

COAL  AND  OTHER  MINERALS. 

Coal  out<5rop8  in  the  Wyoming  Valley  were  found  in  several  places:  Nanticnke 
Creek  had  cut  and  exposed  a  7-foot  vein ;  Ransom's  Creek,  at  Plymouth,  had  laid  b«i* 
a  9- foot  vein ;  the  Susquehanna  River  had  exposed  the  coal  at  Pittston ;  while  ibr 
Lackawanna  had  cut  through  veins  at  a  number  of  places.  By  some  it  is  supposed  that 
the  Indians  hereabouts  knew  of  the  combustibility  of  stone-coal. 

The  first  successful  burning  of  coal  for  domestic  purposes,  or  in  a  grat>e,  was  in  l^L 
in  Wilkes  Barre.  '  *^ Stone  coal''  is  noted  on  a  draught  made  from  surveys  on  the  wvit 
side  of  the  Susquehanna  River  in  1768. 

In  1766  two  boat-loads  of  coal  were  mined  near  Mill  Creek,  about  20  tons  of  whick 
was  hauled  from  Harrisburg  to  Carlisle.  This  delivery  was  continued  annnaUy  dor- 
ing  the  Revolution.  The  coal  must  have  been  used  exclusiyely  in  forges  for  black- 
smithing. 

To  illustrate  the  difficulties  experienced  in  the  introduction  of  this  ftiel,  rarely  coaH 
purchasers  be  found,  and  usually  when  trial  was  made  it  was  given  up  in  dingnst.  One 
small  shipment,  proving  unsalable,  was  taken  bv  the  authorities  of  Philadelphia  as  t 
matter  of  experiment,  and  when  they  attempted  to  bum  it  under  the  boilers  at  the 
water- works  it  put  the  firQ  out ;  the  remainder  was  broken  and  scattered  in  place  of 
gravel  on  the  sidewalks. 

After  the  discovery  of  the  grate  proved  that  coal  could  be  used  for  heating  pur- 
poses, small  quantities  were  mined  and  shipped  by  boats  and  wagons  to  varioas  Io(!a^ 
ities,  but  it  took  a  number  of  years  for  its  real  introduction.  The  coal  era  in  thi* 
region  is  generally  considered  to  have  begun  in  1820. 

The  completion  of  the  canal  to  Nanticoke  in  18:W  gave  a  great  impetus  to  the  coal 
business,  and  was  greatly  augmented  by  the  construction  of  the  tide- water  **canat" 
from  Columbia  to  tide-water. 

Thirteen  years  after  this,  the  discovery  that  anthracite  was  valuable  for  generating 
steam  and  smelting  iron  caused  a  rapid  increased  demand. 

In  1H66  the  North  Branch  Canal  was  finished,  connecting  the  coal  fields  with  Kev 
York  State. 

The  total  amount  mined  up  to  1860  in  this  valley  amounted  to  23,000,000  tons,  equal 
to  about  two  years*  production  now. 

According  to  the  State  geologist.  Professor  Rogers,  and  others,  this  northern  coal  field 
extends  in  length  50  miles,  and  contains  187  square  miles.  The  veins  of  coal  range 
from  two  to  ten  in  number,  and  are  from  1  to  24  feet  in  thickness,  aggregatingat 
Wilkes  Barre  a  total  of  83  feet  of  coal,  and  an  average  for  the  basin  of  46  feet.  The 
entire  depth  of  the  coal-measure  is  1,200  feet,  the  field  bearing  a  semblance  to  a  canoe, 
the  synclinal  axis  dipping  under  the  river. 

The  total  anthracite  region  in  Pennsylvania,  and  this  comprises  nearly  all  of  this 
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variety  in  the  United  States,  ig  469  square  miles,  nearly  one-half  of  which  lies  in  the 
valleys  of  the  North  Branch  of  the  Susquehanna  and  its  j)rincipal  tributary  the  Lack- 
awanna Kiver. 

The  total  coal  out-put  for  1879  wAs  26,000,000  tons,  of  which  12,500,000  came  from 
tbeso  valleys. 

The  quantity  here  in  bod  is  estimated  at  9,000,000,000 of  tons,  and,  deducting  waste 
of  two-thirds,  the  yield  of  merchantable  coal  will  be  about  3,000,000,000  tons. 

Practical  men  calculate  on  mining  1,000  tons  to  the  foot  per  acre,  allowing  forpillars 
and  waste. 

According  to  the  statements  of  some  parties,  $15,000,000  worth  of  fuel  are  lost  an- 
nually in  getting  out  and  preparing  the  coal  for  market. 

There  are  now  on  tire  five  coal  mines  in  Pennsylvania,  one  of  which,  near  Pittston, 
has  1>een  burning  three  years  ;  some  of  the  others  as  long  as  twenty  years. 

No  other  minerals  of  consequence  are  found  in  this  region,  excepting  iron  ore  in  a 
few  localities  in  small  veins  and  of  average  richness. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

John  H.  Dager, 

Col.  WiLUAM  Ludlow,  Aaaistani  Engineer, 

Corps  of  Engineers^  U»  S,  A, 

LETTERS  OF  MR.   STEUBEN  JENKYN8. 

Wyoming,  August  26,  1880. 

It  has  always  seemed  to  be  a  great  pity  that  the  Susquehanna  River  was  not,  like 
the  Connecticut,  the  Hudson,  the  James,  the  Mississijipi.  and  other  rivers  of  the  coun- 
t  ry,  navigable  for  steamers  and  i^ailing  vessels.  The  viwt  deposits  of  iron  ore  and  coal, 
the  immense  forests  of  lumber,  and  the  large  agricultural  productions  along  its  course 
would  naturally  demand  a  navigable  stream  to  convey  them  to  market  and  bring 
back  such  articles,  the  pro<luct  of  other  localities,  as  would  be  needtd  to  develop  and 
market  these  unbounded  and  invaluable  resources.  The  early  settlers  along  the  river 
made  large  use  of  the  stream  for  the  purpose  indicated,  but  it  was  soon  found  to  be  too 
uncertain  and  hazardous  to  place  reliance  upon.  It  was,  however,  their  only  resource 
for  many  years,  and  the  lumber  of  the  Upper  Susquehanna  was  lioated  down  in  the 
spring,  June,  and  fall  freshets  to  the  markets  below,  while  the  other  productionsof  the 
region,  destined  for  those  markets,  were  carried  in  arks  of  about  40  tons  burden,  or  in 
Durham  boats,  of  15  to  20  tons^  capacity,  while  the  latter  alone  were  used  to  bring  back 
^oods  and  other  products  from  the  marketa  below. 

lu  time  so  strong;  was  the  necessity  felt  for  a  more  complete  and  reliable  system  of 
<»arrying  tonnage  in  both  directions  that  steamboats,  then  just  showing  their  capa- 
bilities in  navigation,  were  suggested  as  the  means  of  navigating  the  SuMiuehanna, 
unlocking  its  vast  resources  and  conveying  them  to  market.  In  the  summer  of  l&25y 
three  steamboats  were  built  for  the  express  purpose  of  experimenting  on  the  Susque- 
lianna,  and,  if  possible,  to  show  the  practicability  of  its  navigation  by  steam-vessels. 
The  Codorua^  built  at  York,  or  York  Haven,  by  Messrs.  Davis,  Gordon  &  Company, 
was  the  first  to  stem  the  rapid  tide  of  the  Susquehanna.  She  was  constructed  mostly 
of  sheet-iron,  was  60  feet  long  and  9  beam,  and  when  laden  with  her  machinery  and 
54)  passengers  drew  only  8  inclies  of  water.  Her  engine  was  ten-horse  power  and,  with 
a  stem  wheel,  she  moved  at  the  rate  of  4  mile«  an  hour  against  the  current.  In  the 
spring  of  1H*2<5,  Captain  Elger  commenced  with  this  steamboat  his  voyage  from  York 
Haven  up  the  Susquehanna. 

I*roc:eediiig  on  his  way  he  was  cheered  at  every  point  by  crowds  of  people  who 
rushed  to  the  shoi'es  to  see  the  strange  monster  that  traveled  upstream  without  poles, 
oars,  or  sails.  I  recollect  seeing  her  arrive  and  land  at  a  point  opposite  the  Wyoming 
battle  ground,  about  the  middle  of  April,  to  replenish  the  supply  of  fuel,  and  I  as- 
sisted in  gathering  and  carrying  on  board  some  pine  knots.  Proceeding  on  up  the 
river  the  boat  in  a  few  days  reached  Hinghamton,  from  which  place  she  commenced 
her  return  trip,  and  arrived  m  York  Haven  after  a  voyage  of  four  mouths.  The  peo- 
ple along  the  river  witnessing  the  experiment  taking  counsel  of  their  wishes,  believed 
the  eiperiment  a  success,  and  prophesied  that  the  Susfiiiehanna  was  destined  to  be- 
come in  the  future  a  great  thoroughfare  for  steamboats ;  but  the  captain  w  ho  had 
experiences!  all  the  difficulties  of  the  voyage  decided  against  any  further  efibrte  to 
navigate  the  river  by  steam,  as  he  believed  it  to  be  impracticable  to  do  so  profitably 
or  with  any  certain  success. 

Further  attempts  were  made  by  persons  sanguine  of  making  steamboat  navigation 
on  the  Susquehanna  a  success,  but  they  all  resulted  in  failures  and  in  loss  to  their  pro- 
jectors, in  part  from  the  diffi<Miltiesof  navigation  and  in  part  from  the  fact  that  there 
was  no  arrangement  or  organization  of  business  to  give  them  profitable  employment. 

With  the  failure  of  steamboat  navigation  came  the  demand  for  a  canal  along  the 
Su?«quehanna.  The  lower  division  of  this  canal  was  commenced  in  1826,  and  was  con- 
tinued and  extended  on  U]>  until  in,  1834,  it  was  completed  and  in  navigable  order  to 
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the  Lackawanna.  This  canal  did  a  large  busineHs  and  was  increasing  3'early  in  ton- 
nage until  railroads  became  the  favorite  means  of  carrying  freight  and  passengers,  and 
when  they  were  built  alongside  of  the  canal,  the  Ij^tler  became  quite  as  valueless  and 
as  much  of  a  failure  as  steamboating  was  thought  to  bo. 

But  with  the  canal  and  the  railroads  all  in  full  operation  there  still  lingers  in  the 
minds  of  many  the  idea  that  steamboating  on  the  Susquehanna  can  yet  be  made 
to  pay,  that  the  matter  has  not  been  fairly  tested,  and  that  if  the  channel  at  diffi- 
cult points  shall  be  properly  cleared  and  condensed  there  will  be  no  difficulty  in  pass- 
ing tno  worst  of  these  points  with  a  boat  of  light  draught  at  any  and  all  seasons  of 
the  year. 

We  have  had  in  operation  for  some  years  past  a  line  of  steamboats  between  Wilkes 
Barre  and  Nauticoke,  which  have  been  able  to  make  the  passage  at  all  stages  of  the 
water,  notwithstanding  the  fact  that  one  of  the  most  rapid,  shallow,  and  difficult 
places  in  the  river  have  to  be  passed  in  the  route,  and  no  artificial  means  to  improve 
the  channel  have  been  made  use  of. 

Hon.  Hendrick  B.  Wright,  who  projected  this  line  of  steamers,  and  who  contributed 
largely  of  his  means  to  put  it  in  operation,  and  for  whom  the  largest  of  the  boats  is 
named,  is  strongly  of  the  opinion,  from  the  results  developed  by  the  present  line,  that 
not  only  can  the  Susquehanna  be  made  navigable  for  steamers  from  Nanticoke  to 
Athens,  but  that  it  can  be  made  profitable  as  a  business  as  w'ell  as  to  the  people  along 
the  river. 

With  this  idea  strongly  impressed  upon  his  mind,  he  sought  and  obtained  from  Con- 
gress an  appro|)riation  of  $15,000  to  clear  and  condense  the  channel  of  the  river  from 
Nanticoke  to  Pittston,  with  the  view  of  further  testing  the  capabilities  of  the  river 
between  those  points  for  steamboat  navigation.  If  this  can  be  successfully  accom- 
plished, there  would  seem  to  be  no  doubt  or  difficulty  about  extending  the  work  to  Ath- 
ens, as  some  of  the  most  difficult  places  in  the  river  are  found  between  Nanticoke  and 
Pittston.  The  i>lan  that  would  result  in  making  those  places  navigable  would  succeed 
at  everj'  other  point.  It  is  undoubtedly  true  that  steam  navigation  on  the  Upper  Sus- 
quehanna has  not  had  a  full  and  fair  trial,  and  can  only  have  it  by  clearing  the 
stream  from  obstructions  and  condensing  the  waters  at  a  low  stage  into  a  narrow  com- 
pass, thereby  making  a  navigable  channel  out  of  a  flow  of  water  which  cannot  now 
be  said  to  have  a  channel.  We,  hero  in  Wyoming  Valley,  are  all  deeply  interested  in 
the  experiment,  and  shall  look  on  the  work  with  interest,  hoping  for  its  success. 

If  the  stream  can  be  made  navigable,  there  is  no  doubt  of  the  financial  success  of 
steamboating  to  a  limited  extent.  From  Nanticoke  to  Pittston,  a  distance  of  18  miles, 
we  have  a  population  of  over  50,000,  distributed  and  so  connected  in  business  interests 
and  operations  that  there  is  a  large  and  constant  intercourse  between  the  various 
points,  to  wit:  Nanticoke,  5,000 ;  Plymouth,  10,000;  Wilkes  Barre, 25,000 ;  Forty  Fort, 
1^000;  Fort  Blanchard,  1,000;  Wyoming,  1,200;  Pittston,  East  and  West;  10,000,  be- 
sides the  country  round  about. 

Such  a  population,  so  connected,  necessarily  furnishes  a  large  amount  of  travel  be- 
sides a  large  amount  of  freight.  Beside  the  necessary  travel  should  be  reckoned  the 
immense  number  of  excursions  now  so  common  and  popular,  and  every  day  becominfi 
more  so.  And  no  place  in  the  world  furnishes  a  more  delightful  and  interesting  ride 
for  an  excursion  than  the  Susquehanna  from  Pittstcm  to  Nanticoke.  The  many 
beautiful  towns,  the  beautiful  windings  of  the  stream,  its  green  and  woody  banks, 
and  the  delightful  views  of  mountains  and  low-lands,  varie<l  at  every  turn,  make  the 
scene  one  of  constant  delight.  Add  to  this  the  cool  and  refreshing  breezes  that  come 
from  the  water,  and  the  pleasure  is  increased  a  hundred  Ibid. 

But  in  addition  there  is  a  charm  in  the  historical  associations  of  the  localities  by 
which  they  pass  that  adds  an  interest  to  every  point.  There  is  Shawnee,  where  Zin- 
zendorf  came  to  preach  to  the  Indians,  and  had  such  an  interesting  experience ;  and 
there  is  Forty  Fort,  from  which  the  little  band  of  patriots  went  out  to  battle  and  to 
death ;  and  there  is  Monockonock  Island,  to  which  many  of  the  fugitives  lied  only  to 
be  hunted  down  and  slaughtered;  there  is  the  monument  that  marks  the  place  where 
the  slain  were  buried ;  and  there  is  the  battle-field  where  they  met  an  overwhelming 
force  of  the  invaderd  of  their  homes,  and  before  whom  they  fell  as  wheat  before  the 
reaper;  and  there,  too,  is  Jenkins  Fort  and  Pittston  Fort^ — all  interesting  localitiea^ 
and  all  to  be  seen  from  the  deck  of  a  steamer  in  a  ride  from  Nanticoke  to  Pittston.  In 
fact,  every  foot  of  the  ground  is  historic  and  calls  up  the  most  hallowed  memories. 
The  interest  in  these  localities  and  their  associations  is  growing  deeper  and  more  in- 
tense with  each  departing  year,  and  will  add  largely  to  the  travel  not  only  from  the 
citizens  of  our  lovely  valley  but  from  strangers  who  shall  visit  on  pleasnro  or  on  busi- 
ness. 

Let  us,  then,  by  all  moans  encourage  the  attempt  to  make  the  Susquehanna  naviga- 
ble'for  steamers,  and  its  success  will  be  both  delightful  and  profitable  to  all. 

A  great  deal  more  might  be  said  upon  this  interesting  and  important  snbjcoti  but 
this  umst  suffice  for  the  present. 

Steuben  Jekkyns. 
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,        F   19. 
CONSTRUCTION  OF  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DELAWARE 

The  appropriation  of  $10,000  for  continaing  work  on  the  Lewes  Pier 
made  in  act  of  June,  1880,  was  as  proposed  in  annual  report,  1879-'80, 
expended  in  replacing  in  part  portions  of  the  timber  superstructure  that 
had  become  defective  from  decay,  and  in  putting  in  position  the  fender 
piles  for  the  pier-head. 

The  piles  were  of  yellow  pine,  the  greater  number  ot  them  60  feet  in 
length,  8  to  9  inches  diameter  at  the  small  end,  and  15  inches  or  more 
at  the  butts,  creosoted  with  12  pounds  of  oil  to  the  cubic  foot. 

In  practice,  owing  to  formula  used  by  the  contractor,  the  saturation 
of  the  timber  was  found  to  average  about  10  pounds  to  the  cubic  foot 
concentrated  in  the  outer  shell  of  wood  which  equaled  half  the  whole 
contents  of  the  stick.  The  inner  cylinder,  equaling  the  remaining  half^ 
was  nearly  free  from  oil  except  near  the  ends.  Pmctically,  therefore, 
the  outer  half  of  the  pile  was  saturated  to  the  extent  of  18  or  19  pounds 
to  the  cubic  foot,  which  insures  the  protection  of  the  pile  against  decay 
and  the  worm  so  long  as  the  saturated  shell  shall  remain. 

The  accompanying  report  gives  the  result  of  tests  by  Captain  Ludlow 
of  the  preserving  quality  of  the  creosoting  process. 

As  the  creosoted  piles  could  not  be  delivered  before  October,  active 
operations  began  October  1  in  constructing  a  pile-driver  and  repairing 
other  plant,  including  a  new  set  of  flues  in  the  boiler. 

As  the  piles' were  to  be  driven  4^  feet  outside  the  pier,  the  driver  pro- 
jected 5  feet,  the  rear  and  platform  being  loaded  with  the  engine  and 
tank.  A  hamii  er  weighing  1,810  pounds  was  obtained  from  the  neigh- 
boring railroad  company. 

The  first  cargo  of  piles,  84  in  number,  was  delivered  on  October  14. 

The  piles  first  driven  near  t^e  shoulder  of  the  pier-head  penetrated 
hard  bottom,  mainly  fine  sand,  and  reached  a  depth  of  13  to  18  feet 
only. 

The  transition  from  hard  to  soft  bottom  was  made  suddenly  at  the 
twelfth  pile.  Number  11  required  75  blows  of  the  1,810-pound  hammer 
to  drive  it  14  feet,  into  the  bottom,  while  No.  12  was  sent  to  the  gravel 
stratum,  23  feet  into  the  bottom,  with  21  blows,  the  two  piles  standing 
7  feet  apart  only.  This  is  a  remarkable  change  in  the  nature  of  a  sea 
bottom  within  so  short  a  distance.  It  was  in  this  vicinity  that  two 
years  ago  it  was  found  ne<»essary  to  raise,  lengthen,  and  re-drive  the 
iron  piles  of  the  57th  row. 

The  season's  work  was  ended  December  20,  the  last  cargo  of  piles^ 
bolts,  and  washers  having  been  delivered  November  15. 

The  yellow-pine  lumber,  comprising  material  for  the  superstructure^ 
to  the  amount  of  24,000  feet,  was  delivered  in  May,  1881. 

Pile-driving  was  resumed  on  June  13,  and  continued  to  the  end  of  the 
fiscal  year. 

On  June  9  bids  were  opened,  and  subsequently  a  contract  was  awarded 
for  the  delivery  of  63,603  feet  of  yellow  pine  needed  to  replace  defective 
timber  in  the  pier-head. 

This  matter  of  the  decay  of  timber  already  in  position  is  assuming 
rather  formidable  proportions.  It  was  referred  to  in  the  Annual  Eeport 
for  1879-'80  in  the  following  terms : 

This  increase  (of  $rt,500  in  the  estimate  for  completion)  is  directly  traceable'to  the 
insufficiency  of  the  annual  appropriations,  involving  an  inorcased  maintenance  and 
contingent  account,  which  could  not  bo  originally  provided  for,  and  which  has  made 
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the  carrying  out  of  the  original  estimate  an  impracticability.  During  the  eight  years 
that  the  pier  has  been  constructing  the  timber  has  suffered  from  natural  decay  and 
deterioration,  until  now,  after  a  careful  examination  by  the  resident  assistant  en- 
gineer, he  estimates  that  not  less  than  15  per  cent,  of  that  in  the  pierhead  and  40  per 
cent,  of  that  in  the  bridge  part  will  need  to  be  replaced  before  the  pier  can  be  con- 
sidered ready  for  use.  The  amount  now  asked  for  completion  during  lt^2  will  saffice 
for  that  purpose  if  appropriated  as  a  whole. 

The  amount  referred  to  as  necessary  for  completion  was  $21,000,  and 
the  amount  appropriated  March  3,  1881,  was  $10,000  only,  thereby  de- 
ferring for  at  least  a  year  more  the  completion  of  the  work,  and  neces- 
sitating a  further  increase  in  the  cost  of  not  less  than  $2,000. 

During  the  ensuing  fiscal  year  the  $10,000  appropriated  March  3, 
1881,  will  be  expended  in  driving  the  remaining  fender  piles  and  con- 
necting them  with  the  pier,  and  in  replacing  the  floor  joists  of  the  pier 
head,  half  of  which  are  rotten,  with  sound  material  of  greater  cross 
section. 

During  the  fiscal  year  ending  June  30,  1883,  should  suitable  appro- 
priation be  made,  the  pier  will  be  completed  by  finishing  the  superstruc- 
ture, replacing  rotten  timber,  laying  the  railroad  stringers  and  track  on 
the  pier  and  thence  to  the  limits  of  the  United  States  Pier  Reservation, 
and  placing  mooring  buoys  in  position  for  the  common  protection  of 
both  vessels  and  pier. 

The  amount  required  is  $13,000. 

Meanwhile,  the  use  of  the  pier  as  a  "landing  pier"  for  shipping,  an 
appellation  specially  designated  in  the  act  making  the  original  appro- 
priation, is,  even  in  its  incomplete  condition,  considerably  increasing. 
The  vessels  of  the  Light-House  Establishment  have  used  it  for  two 
years  past  to  land  stores  for  the  several  lights  in  the  vicinity,  and  it  is 
constantly  resorted  to  in  heavy  weather  from  shipping  in  the  harbor, 
when  a  landing  at  any  other  point  would  be  impossible. 

On  April  5, 1881,  during  a  hard  gale  from  the  north-northwest,  a  heavy 
schooner,  after  losing  both  anchors,  boldly  sailed  for  and  made  fast  to 
the  i)ier,  and  lying  against  the  fender  piles  rode  out  the  gale  in  safety. 
The  railroad  company,  so  soon  as  the  completion  of  the  pier  shall  have 
been  provided  for,  will  no  doubt  extend  its  track  thereto,  and  using  it 
for  the  steamer  traffic  to  and  from  New  York,  will  make  its  own  repairs. 

The  appended  statistics  are  a  statement  of  the  amount  of  freight 
received  and  shipped  by  this  company,  which  is  an  increase  since  1879 
of  nearly  6,000  tons. 

AMOUNT   OF    FREIGHT   HANDLED    AT    THE    RAILROAD    PIER,   DELAWARE    BREAKWATER 
HARBOR,   BETWEEN   MAY   1,    ld80,    AND  MAY   1,    1881.  . 

Pomids. 

Forwarded 59.«>9,920 

Received 7,751,791 

Total 67,611,711 

or  30,184  long  tons,  an  increase  of  5,947  tons  since  1879. 

This  work  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmiu«rton,  Del. 
Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater  light  is  the  nearest  light-honse. 

Total  appropriations  to  June  30,  1881 $355,500  00 

Total  expenditures  to  June  30,  1881 346,078  :{0 

Money  statement. 

July  1,  1880,  amount  available $10,005  54 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20, 005  54 
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July  1^  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1.  1880 |10,583  84 

Jul^  1,  1881,  outstanding  liabilities 494  54 

$11,078  38 

July  1,  1881,  amount  available 8,927  16 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     13, 000  00 


AMraot  of  proposals  received  by  Col.  J.  N,  Maoomby  Corps  of  Engineers^  at  12  o^clock  m., 
August  17,  1^80  for  furnishing  materials  for  the  United  States  pier  near  Lewes,  Del. 
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Abstract  of  proposals' received  by  Col.  J.  N.  Macomb.  Corps  of  EngineerSf  Philadelphia,  Pa. , 
at  12  o^ctock  w.,  June  9,  1881, /or  furnishing  yellow-pine  timber  for  United  States  piers 
near  LeweSy  Del. 


No. 


Bidden. 
Eppinger  &.  Russell  . . 

52  E 


Residence. 


New  York. 


I 


Price  per 
M  feet. 


$31  00 


To  deliver. 


Within  90  days  of  date  of 
contract. 
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Ahsiract  of  contract  entered  into  hp  Col.  J,  N,  Macomb,  Corpa  ofEngineer$y  durinf  tkeftnl 
year  ending  June  30,  1881,  for  oonatrucHon  of  pier  in  Delaware  Bay  n^ar  Lewe»,  Del 


i 

1. 1 

8 

Name  of  contractor. 

Residence. 

i" 

Piles,  creosc 
feet  Ion 

P 

Date  of 
contract 
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ber.  14.               «^188L 

REPORT  OF  CAPTAIN  WILUAM  LUDLOW,   CORPS  OF  ENGINEERS,  RELATIVE  TO  USB  OT 
CREOSOTE  FOR  PROTECTING  SUBBfERGED  TIMBER. 


United  States  Engineer  Office, 

Philadelphia,  Pa.,  Mardi  15,  IdRI. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  tests  mmde  in  tka 
Delaware  Breakwater  Harbor  to  ascertain  the  effect  of  modem  creosoting  prooesMs  im 
protecting  timber  submerged  in  sea-water  in  that  locality  from  the  attack  of  lb* 
teredo. 

The  tests  had  especial  reference  to  the  proposed  application  of  pine  fender  pile*  to 
the  government  pier  now  under  construction  m  the  harbor,  and  are  thought  to  ponw 
some  general  value  in  view  of  the  probable  extensive  use  of  timber  in  marine  worio 
should  the  process  prove  effectual. 

Under  average  conditions  a  pile  or  other  piece  of  wood  exposed  to  the  t«redo  is 
Delaware  Bay  near  the  capes  is  practically  destroyed  in'  about  three  seaaons  (tk» 
period  varying  50  per  cent,  with  tne  nature  of  the  wood  itself,  the  circumstanoea  of 
its  exposure  and  the  existing  meteorological  conditions),  that  is  to  say,  while  pre- 
senting a  fair  appearance  externally  it  will  have  been  so  perforated  by  the  worn  m 
to  forbid  any  dependence  upon  its  strength,  and  a  slight  blow  or  pressure  wiU  break 
or  crush  it. 

For  the  purpose  of  the  test  I  procured  from  Mr.  Edw.  R.  Andrews,  the  proprieiw 
of  the  *^  Hay  ford"  process,  four  similar  blocks  of  yellow  pine,  two  creoeotea  in  aooor- 
dance  with  his  process,  and  two  in  their  natural  condition. 

The  description  of  these  blocks  is  given  in  the  following — 


Table  I. 


No. 


Condition. 


Dimenaiona. 


Natural . . 
Creosoted 
Natural.. 
CreoBoted 


Wdl^tH 

recerred 


I  Pound*. 

5  by  5  by  22|  inches i  U| 

5  by  5  by  22f  inches '  11 

5  by  6  by  22|  inches IH 

5  by  5  bv  221  inches I  « 


From  this  table  is  deduced- 
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The  wei^^hts  given  in  these  tables  afe  not  exact  by  reason  of  the  want  of  delioacy  of 
the  weighing  apparatus.  The  comparisons  are  probably  accurate.  The  creosoted 
blocks  weighed  on  the  average  6^  pounds  more  than  the  natural  ones,  and  exceeded 
tbem^n  length  by  i  inch.  As  stated  by  Mr.  Andrews,  the  saturation  of  the  blocks  was 
to  the  extent  of  12  or  15  pounds  to  the  cubic  foot.  The  comparison  of  weights,  how- 
ever, proves  that  the  actual  saturation  must  have  been  as  high  as  19  or  20  pounds.  It 
might  not  be  safe  to  infer  that  the  additional  len^h  was  due  to  the  treatment,  although 
it  was  intended  they  should  all  be  the  same  original  dimensions.  The  specific  gravity 
of  the  natural  blocks  .is  considerably  higher  than  is  given  in  most  of  the  ordinary 
tables,  of  reference  for  yellow  pine,  and  agrees  with  that  given  by  Trautwine.  The 
blocks  were  bolted  together  in  pairs,  and  placed  in  the  water  August  9, 1878,  near  the 
end  of  the  iron  pier,  1,700  feet  from  shore.  The  couple,  consisting  of  Nos.  1  and  2,  was 
submerged  to  a  depth  of  19  feet  below  low-water,  and  3  or  4  feet  above  the  bottom. 
Nos.  3  and  4  were  placed  about  3  feet  below  low-water.  The  plane  of  maximum  ex- 
posure to  the  teredo  is  near  low-water,  but  the  couples  were  sunk  deeper  to  provide 
against  accidental  loss. 

After  remaining  in  the  water  twenty-two  days  the  blocks  were  taken  up  on  August 
31,  separated,  and  weighed,  to  ascertain  the  amount  of  water  absorbed  by  each,  with 
the  following  result:  ^ 

Table  III.  . 


Ho. 


Weight  dry. 


15|  ponnds 
21  pounds, 
lii  pounds 
22poand8. 


Weight  wet. 


19  pounds., 
22  pounds  . 
17|  pounds 
22(  pounds 


Gain. 


Absorption^ 


34  pounds I  22.6  per  cent. 

1  pound I  4.8percent. 

3  pounds !  20. 7  per  cent. 

Iponnd 2.3peroent. 


The  variation  in  the  results  is  partly  due  to  the  scales  and  partly  to  the  water  not 
having  been  thoroughly  removed  from  the  surface,  and  to  the  presence  of  rust  from  the 
connecting  bolts. 

Having  oeen  reconnected  and  replaced  in  the  water  as  before,  on  the  same  day,  the 
blocks  remained  undisturbed  until  January  H,  1879,  when  it  was  feared  that  the  heavy 
ice  rapidly  filling  the  harbor  might  carry  the  upner  couple  away. 

Upon  examination  several  small  holes  where  the  teredo  had  entered  wQre  observed 
in  the  untreated  blocks. 

The  couples  were  returned  to  the  water  March  18,  1879,  and  remained  until  Sep- 
tember 16,  1H80,  when  it  was  observed  that  the  iron  rod  to  which  they  were  attached 
was  nearly  rusted  through. 

After  being  taken  up  and  allowed  to  dry  the  blocks  were  again  weighed. 


Table  IV, 


Ka         Original  weight. 


15i  pounds 

21  pounds.. 
14|  pounds 

22  pounds . . 


Final  weight. 


11  pounds 

21  pounds. 
10  pounds 

22  pounds 


Loss. 


Per  cent. 


44  pounds 29  per  cent. 

0  pounds 0  per  cent 

4i  pounds 31  per  cent 

Oponnds Operoent 


The  total  time  of  submergence  was  698  days. 

The  average  lobs  in  weight  of  the  natural  blocks  is  30  per  cent.,  which  is  probably 
less  than  the  true  amount,  since  the  interior  cavities  had  not  been  thoroughly  deprived 
of  moisture. 

The  loss  of  the  block  nearer  low-water  was,  as  might  have  been  anticipated,  the 
greater  of  the  two.  Examinations  showed  that  the  natural  blocks  had  been  largely 
destroyed  by  the  teredo,  while  the  creosoted  ones  were  perfectly  sound.  There  were 
only  visible  on  the  ends  of  these  slight  punctures  where  the  young  worms  had  unsuc- 
cessfully attempted  to  make  a  lodgment. 

The  sound  condition  and  absence  of  any  change  in  weight  in  the  creosoted  blocks 
after  drying  showed  that  the  oil  had  protected  the  wood  nromthe  teredo,  and  had  also 
resisted  any  chemical  or  mechanical  tendency  of  the  water  to  remove  it,  a  point  with 
regard  to  which  doubts  hlive  been  felt. 

The  tests  of  these  blocks  will  be  continued. 
Very  respectfully,  your  obedient  servant, 


Col.  J.  N.  Macomb, 

Corp$  of  Engineers,  U.  8,  A, 


William  Ludlow, 
Captain  of  Engineere, 

Bvt  Lieut  Col,  U.  3.  A. 
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F  20. 
DELAWARE  BREAKWATER  HARBOR. 

A  condensed  account  of  the  original  construction  and  present  degree 
of  eflSciency  and  condition  of  this,  the  great^est  harbor  of  refuge  on  the 
coast,  is  given  in  Annual  Reports  Chief  of  Engineers,  1879,  pages  463- 
462,  and  1880,  page  610. 

Duringthe  past  year  nothing  has  been  done  (beyond  the  partial  removal 
of  the  several  wrecks  which  have  been  lying  in  the  harbor  sihce  October, 
1877)  towards  increasing  its  protective  capacity,  nor  to  retard  the  shoal- 
ing which  has  for  many  years  been  in  progress. 

The  use  of  the  harbor  and  its  value  to  the  general  commerce  of  the 
country  are  yearly  increasing,  while  the  depth  and  area  are  as  steadily 
diminishing. 

The  act  of  March  3, 1881,  directs  that  a  survey  be  made  of  the  harbor 
and/ its  approaches.  This  survey  will  be  made  during  the  ensuing  sea- 
son, and  will  indicate,  by  camparison  with  previous  charts,  the  changes 
and  deterioration  that  have  taken  place. 

It  is  not  necessary,  however,  to  await  the  result  of  this  examination 
in  order  to  begin  the  work  of  restoration. 

The  closure  of  the  ''gap"  between  the  breakwater  and  the  ice  breaker 
has  been  nearly  unanimously  recommended  by  offtcers  whose  duties  have 
required  them  to  investigate  the  subject,  with  the  double  object  of 
increasing  the  barrier  against  northeast  gales  and  of  colnpelltng  the  ebb 
tides,  which  now  escape  through  the  gap,  to  traverse  the  harbor  and  lend 
their  influence  towards  checking  the  formation  of  the  shoal  near  the 
Breakwater  light. 

The  general  estimate  for  this  is  $500,000  or  $600,000,  and  the  Board 
of  Engineers  in  February,  1879  (Annual  Report,  1879,  pages  456-^7) 
urgently  but  ineft'ectually  recommended  an  immediate  appropriation  of 
$160,000  for  beginning  the  work. 

The  probable  explanation  of  the  apparent  lack  of  appreciation  of  the 
value  of  this  harbor,  that  ha«  cost  the  general  government  nearly 
$2,250,000  and  is  now  in  danger  of  becoming  useless,  is  that  the  interests 
concerned  in  its  preservation  and  utilization  are  entirely  general,  and 
represented  by  persons  whose  number  in  the  aggregate  is  enormous, 
but  whose  individual  influence  is  small  and  without  means  of  concentra- 
tion. It  is  not  the  great  steamship  and  transportation  lines,  but  the 
thousands  of  domestic  coasters,  sailing  deep  laden  from  every  port  ou 
the  Atlantic  and.  Gulf  coasts  and  manned  by  the  hardest- worked  and 
worst-paid  men  in  the  country,  that  need  and  seek  the  refuge  which  it 
is  the  duty  of  the  nation  to  supply. 

The  past  winter  was  exceptionally  severe  and  the  formation  of  ice  in 
all  parts  of  Delaware  Bay  and  River  was  unprecedented  in  amount  and 
duration. 

The  accompanying  report  from  Mr.  Stierle,  the  resident  assistant, 
gives  the  main  particulars  with  regard  to  the  Breakwater  Harbor.  His 
statement's  show  that  the  "ice-breaker"  so  called,  furnishes  no  protection 
against  ice  dangers,  since  the  tides  traverse  the  gap  freely,  moving  great 
masses  of  ice  with  them.  In  fact,  the  vessels  most  narrowly  escaping 
disaster  were  those  anchored  under  the  "ice-breaker,"  which  were  swept 
by  the  ice  through  the  gap  and  nearly  wrecked  upon  the  breakwater. 

The  "  icebreaker  "  is,  as  the  works  now  stand,  simply  a  partial  shelter 
against  gales  blowing  down  the  bay,  and  furnishes  no  protection  against 
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either  northeast  gales  through  the  gap  or  the  movemeDts  of  ice,  which 
are  inflnenced  more  by  the  tides  than  the  winds. 

The  number  of  vessels  seeking  shelter  has  not  been  officially  reported 
flaring  the  last  year.  During  the  year  previous  the  numl)er  was  14,000, 
of  which  not  less  than  nine-tenths  belonged  to  the  domestic  coasting 
tra<le,  for  which  no  shelter  other  than  the  Delaware  Breakwater  Harbor 
exists  between  Sandy  Hook  and  the  capes  of  the  Chesapeake. 

The  local  commerce  of  the  harbor  continues  to  increase,  as  will  be  seen 
from  the  statement  below,  namely : 

AMOUNT  OF  FREIGHT    HANDLED    AT  THE   RAILROAD    PIER,    DELAWARE    BREAKWATER 
HARBOR,    BETWEEN   MAY  1,  1880,  AND  MAY  1,  1881 

Poands. 

Forwarded 59,850,920 

Received 7,751,791 

Total.... 67,611,711 

or  30,184  loug  tons,  an  increase  of  5,947  tons  since  1H79. 

This  work  is  in  the  collection  district  of  Delaware,  Wilmington  being  tbe  nearest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
Delaware  Breakwater  light. 


report  of  mr.  a.  6tibrle,  assistant  engineer. 

United  States  Pier  near  Lewes,  Del. 

March  15,  1881. 

Sir:  I  have  the  honor  to  render  herewith  a  report  upon  the  appearance  and  condi- 
tion of  the  ice  in  the  harbor  of  the  Delaware  Breakwater  and  vicinity  during  the  past 
winter,  18H0-1881. 

The  first  ice  formed  during  the  night  of  December  10,  and  extended  for  a  width  of 
300  feet  along  the  shore,  the  piles  of  the  pier  remaining  covered,  up  to  high-water 
mark,  with  a  thick  coat  of  ice  during  low- water  the  next  morning.  This  ice  projected 
further  into  and  up  the  harbor  the  following  day,  but  disappeared  during  the  night  of 
December  12,  on  the  ebb-tide,  a  strong  southwest  wind  driving  it  to  sea. 

New  ice  began  to  form  rapidlv  at  the  beginning  of  the  cold  spell  that  set  in  shortly 
after  Christmas,  and  on  December  30  the  harbor  was  full  of  drifting  ice,  extending  to 
tbe  breakwater  and  beyond. 

Tbe  ice  inshore  of  the  bar,  all  along  the  shore,  became  packed  and  did  not  move 
until  January  4.  when  it  broke  loose,  a  westerly  wind  setting  it  off  shore. 

Notwithstanaing  the  fact  that  the  temperature  remained  comparatively  mild  until 
January  8,  great  quantities  of  floating  ice  fields  passed  through  the  harbor  on  the  ebb 
and  flood  tide.  Subseauently  the  temperature  remained  1>elow  freezing,  and  ice  com- 
menced to  form  along  shore,  packing  to  such  an  extent  upon  the  bar  the  next  day  that 
the  flow  of  the  tides  did  not  affect  it,  no  movement  being  perceptible. 

Large  fields  of  ice  continued  to  pass  through  the  harbor  until  January  21,  when  a 
heavy  rain  and  westerly  gale  melt^  it  or  drove  it  ofl*  shore,  and  no  ice  was  visible  in 
the  harbor  or  bay  January  22. 

January  27,  slush-ice  was  again  observed  along  the  shore.  The  temperature  con- 
tinued to  remain  below  the  freezing  poiut  from  that  day  until  February  5,  falliug  on 
aeveral  days  to  only  a  few  degrees  above  zero.  During  that  period  the  formation  of 
ice  assumed  proportions  seldom  observed  iu  tliis  region.  Huge  cakes  of  Delaware  River 
ice — easily  distinguishable  from  the  salt-water  ice — that  had  floated  into  the  harbor 
during  the  previous  week,  were  cemented  together  by  new  iee,  forming  large  fields 
which  extended  out  to  the  channel  of  the  bay  and  became  so  solid  finally  that,  oH 
February  2,  a  few  sailors  walked  from  the  breakwater  to  the  shoals  near  the  cape,  a 
feat  accomplished  subsequently  in  all  directions  across  the  harbor  by  many  persons  up 
to  February  H,  when  the  temperature  became  milder  aiid  the  ice  began  to  move  again 
with  the  tide  in  the  vicinity  of  the  point  of  the  cape. 

The  thickness  of  the  ice-cakes  did  not  probably  exceed  15  inches ;  but  as  nearly  all 
of  them  had  frozen  together  in  a  slanting  position,  lax>ping  each  other  more  ot  less, 
the  masses  of  ice  in  some  places  greatly  exceeded  this  thickness  during  the  coldest 
days. 

The  break-up,  which  took  place  gradually  after  February  9,  was  not  accompanied 
with  any  casualties  to  the  shipping  or  works  ia  the  harbor,  a  fact  mainly  due  to  the 
prevailng  calm  weather  and  light  southerly  winds. 
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Two  ships,  one  bark,  and  a  lightrvessel,  liaving  anchored  near  and  ontstde  the  bf«ak- 
water  and  ice-breaker  when  the  severe  freeKins  commenced,  broke  their  moorings  €■ 
the  first  pressure  of  the  ice,  and  were  carried  near,  and  two  of  them  partly  upon, 
the  stone- works,  where  they  remained  several  days  until  towed  away.  A  brig  and  two 
schooners  anchored  inside  the  harbor  dragged  their  anchors  under  the  same  circnm- 
stances,  and  got  into  dangerous  proxiinity  to  the  point  of  the  cape,  whence  thev  drifWd 
away  unhurt  at  the  breaking  up  of  the  ice.  About  forty  vessels  were  fast  in  tbe  ice  at 
this  time,  none  of  them  sustaining  any  material  damage. 

A  better  idea  of  the  solidity  of  the  ice  during  these  days  may  be  formed  from  tbe 
fact  that  city  ice-boat  No.  3,  on  February  4,  p.  m.,  consumed  four  hours  in  breaking 
her  way  towards  the  ''gap''  from  the  railroad  pier,  where  she  had  arrived  the  pre- 
vious night. 

Two  days  later  city  ice  boat  No.  2  sipent  nearly  as  much  time  in  making  half  that 
distance  to  get  near  No.  3,  then  lying  m  the  middle  of  the  harbor,  to  repleniah  the 
coal  bunkers.  Tbe  Old  Domiuioa  st/oamer  Breakwater,  unable  to  make  harbor  aad 
to  break  through  the  ice  when  near  the  cai)es,  on  Friday,  February  4,  was  o^Mupelled  to 
return  to  New  York. 

After  the  ice  had  begun  to  move  all  over  the  bay  during  the  night  of  February  9, 
the  warmer  temperature  made  it  disappear  rapidly,  and  the  harbor  was  free  of  ic* 
again  February  14,  since  which  date,  on  two  or  three  occasions,  slush-ice  in  small 
quantities  has  been  observed  along  the  shore  after  a  particularly  cold  night,  the  last 
time  on  the  2d  of  this  month. 

The  past  winter  has  forcibly  demonstrated  the  inadequate  protection  afforded  by 
the  present  works,  and  has  apparently  awakened  a  more  than  passing  interest  in  tba 
much-needed  improvement  of  this  harbor. 

Verj'  respectfully,  your  obedient  servant, 

^.  Stterle, 

Capt.  W.  Ludlow,  AaHttant  Emgimfer. 

Corps  of  Engineers^  Jirt,  Lt.  Col.j  U,  S,  A, 


F  21. 
REMOVAL  OF  WRECKS  FROM  DELAWARE  BREAKWATER  HARBOR. 

Under  a  special  act,  approved  January  23,  1880,  appropriating 
$25,000  for  the  removal  of  these  wrecks,  originally  10  in  number,  which 
had  been  lying  in  the  harbor  since  October,  1877,  contract  was  made  April 
22, 1880,  after  due  advertisement,  for  their  complete  removal  by  Aagust 
1, 1880.  Although  it  included  the  most  favorable  months  of  the  year 
for  such  work,  the  time  stipulated  in  the  contract  expired  before  a  singk 
wreck  had  been  removed,  and  as  the  contractor  was  unwilling  to  alter  hi« 
method  of  operating  or  to  increase  his  working  plant,  which  consisted  (tf 
1  small  schooner  and  a  diving  apparatus,  and  refused  to  guarantee  tbe 
removal  of  more  than  3  wrecks,  even  should  the  time  be  extended  to  I>e- 
cember  1,  his  contract  was  annulled;  new  advertisements  were  i88ued 
and  a  new  contract  made  August  31, 1880. 

The  loss  of  the  best  portion  of  the  season  of  1880,  the  early  a<lvent  oC 
winter,  and  the  late  and  boisterous  spring  greatly  retarded  the  work,  b«t 
by  July  1, 1881,  3  wrecks  had  been  completely  removed,  and  two  othen 
were  nearly  ready,  leaving  3  more  in  the  Breakwater  Harbor  and  the 
"Addie  Walton"  in  the  main  ship  channel  near  Cross  Ledge  light  to 
work  upon.  As  the  contractors  had  an  improved  and  adequate  plant 
in  operation  and  would  evidently  clear  the  harbor  if  allowed  to  continue, 
an  extension  of  time  to  October  1, 1881,  was  granted  them. 

The  wrecks  lie  in  15  to  20  feet  of  water,  and  by  subsidence  and  for- 
mation of  shoals  are  nearly  imbedded  in  mud.  The  wrecking  plant  con- 
sists of  a  steam  propeller  of  250  tons,  carrying  all  necessary  apparatus, 
with  quarters  for  the  crew  of  17  men. 

The  vessel  is  moved  over  the  wreck  and  a  centrifiigal  pomp  of  im- 
proved pattern  discharges  the  coal,  and  frees  the  wreck  from  mud 
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Chains  are  then  passed  throngh  the  keelsons  ^nd  attached  to  wood  pon- 
tons. The  use  of  the  pump  to  wash  away  the  external  mud,  and  even 
several  light  blasts  are  required  before  the  hull  yields  to  the  lift  of  the 
pontons  and  leaves  its  bed.  The  wreck  is  then  towed  to  sea  outside 
the  capes,  and  let  go  in  16  to  20  fathoms,  beyond  possibility  of  future 
injury  to  shipping. 
The  work  will  no  doubt  be  completed  before  October. 

Total  amooDt  appropriated  (by  act  of  January  21, 1880)  to  June  30, 1881 . .  $25, 000  00 
Total  amount  expended  to  June  30,  1881 2,763  98 

Money  atatefnent 

July  1,1880,  amount  available |23,773  22 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 #1,806  20 

July  1,  1881,  outstanding  liabilities 17,446  50 

: 19,252  70 

July  1,  1881,  amount  available 4,520  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.    5, 000  00 


Abetract  of  propoMU  receivtd  hif  Col.  X  2i.  Macomh,  Corps  of  Engineers j  at  12  o'clock  m., 
August  17,  1880,  for  removal  of  wrecks  from  Delaware  Bay  and  Delaware  Breakwater 
Harbor, 


No. 


Names  of  bidders. 


George  Dick 

McDonald  Sl  Gaming . 


Residence. 


Baltimore,  Md 

Astoria,  N.Y 


Names  of  wrecks: 


I 

1 

1 

s 
s 

n 

O 

2 

^ 

c4 

$2.468  76 

& 

$2,468  76 

12,468  76 

$2,468  75 

2,156  25 

2,156  26 

2,166  26 

2,166  26 

Names  of  wrecks. 


No.        Names  of  bidders. 


I 


McDonald  &.  Cuming. . . '    2, 166  26 


1 

Smith. 

s 

« 

^ 
^ 

Mary 

$2,468  76 
2,156  26 

$2,468  76 
2,156  25 

a 


3 


Remarks. 


$2, 468  76  I      $19, 750 
2, 156  25  !        17, 250  I  Lowesf  bidder. 


Abstract  of  contract  entered  into  hf  Col.  J.  N.  Macomb,  Corps  of  Engineers,  during  ike  fiscal 
year  ending  June  30,  1881,  for  removal  of  wrecks  in  Delaware  Bay  and  Delaware  Break- 
water Harbor. 


9 • 

Name  of  oontraotor. 

Residence. 

Removal    of 
the  wrecks, 
price  of. 

Date  of  oontraet 

if^nmiAliI  /ir  Caminff ,,,,.., 

Now  York  City 

$17,250 

Angast  81, 1881. 
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F   22. 

^  PORT  WARDEN^S  LINE,  PHILADELPHIA,  PENNS\XVANU. 

The  Advisory  Commission  of  United  States  officers,  consisting  of  Cot 
J.  N.  Macomb,  Corps  of  Engineers,  United  States  Army,  chairman;  Cap- 
tain Breese,  United  States  Navy  (taking  the  place  of  Captain  Chin- 
dler,  United  States  Navy,  ordered  to  the  command  of  his  ship) ;  ^aA 
Professor  Mitchell,  United  States  Coast  and  Geodetic  Survey,  with  Oapt 
William  Ludlow,  Corps  of  Engineers.  United  States  Army,  as  secretary, 
has  during  the  past  year  had  under  consideration  the  subject  of  the 
proper  determination  of  Port  Warden's  lines  for  both  the  Delaware  atd 
Schuylkill  rivers. 

The  chart  of  the  Delaware,  from  Bridesburg  to  below  Lea^rue  Island, 
made  for  the  city  of  Philadelphia  by  the  Coast  Survey,  and  a  chart « 
the  Schuylkill  River  from  recent  surveys  made  under  the  direction  of 
the  United  States  Engineer  Office,  Philadelphia,  were  at  the  senice  «f 
the  Commission. 

An  investigation  by  Professor  Mitchell,  based  upon  computations  from 
the  Delaware  charts  by  Mr.  Mariuden,  United  States  Coast  and  Geodetic 
Survey,  was  presented  to  the  Commission  and  the  subject  of  the  DeU^ 
ware  line  discussed.  The  Commission  reached  the  conclusion  thatn 
equal  supervision  of  the  line  on  both  sides  of  the  Delaware  was  easentiil 
to  the  attainment  of  useful  results. 

Pending  correspondence  with  the  New  Jersey  authorities  looking 
towards  an  understanding  on  this  subject,  further  consideration  of  the 
Delaware  line  was  suspended  and  those  of  the  Schuylkill  taken  up. 

On  April  2, 1881,  a  report  was  presented  to  the  Philadelphia  harbor 
commissioners  (a  copy  of  which  is  herewith  forwarded),  together  with  i 
tracing  of  the  chart  of  the  Schuylkill  Eiver  from  Callowhill  street  bridge 
to  the  Delaware. 

Upon  this  tracing  two  lines  were  drawn  for  each  bank  for  "lines of 
solid  filling"  and  "wharf  lines." 

No  decisive  action  had  been^otified  to  the  Advisory  Commission  at 
the  end  of  the  fiscal  year,  but  it  is  hoped  a  determination  will  be  reached 
before  spring. 

report  of  the  advisory  commission. 

United  States  Engineer  Office, 

Phil4idelpkia,  Pa.,  April  2,  18B1. 

Sir  :  The  Commission  advisory  to  yonr  honorable  Board,  recognizing  the  imporUaee 
to  the  interests  of  this  port  of  a  proper  regulation  of  the  bank  and  wharf  stmcinro 
of  the  Schuylkill  River,  and  additionally  urged  thereto  by  the  pressure  of  valuable 
improx^ments  awaiting  the  determination  of  shore-lines  for  their  development,  hav» 
recently  had  under  careful  consideration  the  conditions  and  requirements  of  the  tidal 
section  of  that  stream. 

The  changes  in  the  composition  of  the  Commission  since  their  organization  bar« 
been  the  substitution  of  Captain  Breese,  of  the  Navy,  for  Captain  Chandler,  ordered 
to  the  command  of  his  ship,  and  the  assignment  of  Colonel  Ludlow,  United  Statet 
Engineers,  as  secretary. 

During  their  receut  sessions,  the  Commission  were  deprived  oi  the  co-operation  of 
one  of  their  number,  Professor  Mitc^iell,  of  the  Coast  Survey,  whose  duties  as  a  member 
of  the  Mississippi  River  Commission  have  detained  him' in  Saint  Louis  beyond  tbe 
time  for  which  it  seemed  desirable  to  postpone  the  c  onsideration  of  the  important  mat- 
ters awaiting  decision. 

Fortunately,  the  problems  presented  for  solution  offered  no  special  difficultiea,  nnle* 
legal  points  should  interfere,  and  in  the  course  of  the  discussion  an  entire  unanimiCj 
of  opinion  on  the  part  of  the  remaining  members  was  attained. 

The  recommendations  made  are,  therefore,  those  of  the  Commission. 
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Tbey  are  based  upon  the  following  considerations,  involving  the  physical  aspects  of 
the  Schaylkill : 

Ist.  While  the  flow  fh>m  above  the  dam  at  Fairmoant  augments,  in  a  varying  pro- 
portion, the  total  volume,  usefully  diminishing  the  velocity  of  the  flood  current  and 
increasing  ihat  of  the  ebb,  the  tidal  characteristics  of  the  section  between  the  dam 
and  the  Delaware  must  be  regarded  as  predominant^  and  the  regulation  of  the  stream 
should  conform  thereto. 

2d.  Since  any  given  portion  of  the  river  occupies  the  relation  of  tidal  reservoir  to 
all  portions  below  it,  the  limiting  lines  at  high-water  should  be  so  adjusted  as  to  pre- 
serve as  mnch  as  possible  the  tidal  capacity ;  that  is  to  say,  the  area  to  be  filled  and 
emptied  by  each  tide,  while,  furnishing  boundaries  that  shall  insure  an  easy  and  uni- 
form flow,' and  gradually  widen  downward  to  allow  for  greater  volume  passing  succes- 
sively lower  sections. 

3d.  Although  the  straightening  of  the  stream  at  certain  points  is  both  desirable  and 
practicable  to  a  certain  extent,  and  would  considerably  increase  the  ease  of  naviga- 
tion, nevertheless  caution  is  required  in  the  application  of  this  means  of  improvement. 
Any  considerable  straightening  causes  a  correspomling  decrease  in  tidal  capacity,  audi, 
a  careful  ctmsideration  of  the  topography  shows  that  any  radical  or  extensive  altera- 
tion of  the  present  bed  would  injuriously  afi'ect  valuable  interests,  whose  losses  would 
probably  overbalance  the  contemplated  benefits.  Furthermore,  questions  of  individual 
rights  and  of  damages  to  owners  would  be  raised  and  efl'ect  an  indefinite  postponement 
of  a  much-needed  adjustment. 

4th.  For  the  better  accommodation  of  shipping,  a  limiting  wharf  line  may  be  drawn 
where  the  topography  admits  of  it,  preserving  an  ample  width  of  fairway  In  order  not  to 
decrease  the  tidal  area,  any  structures  erecteid  beyond  the  dike  or  bulkhead  line,  should 
be  as  open  as  possible,  and  built  upon  piles  to  1  foot  above  the  plane  of  high  water. 

There  are  transmitted  herewith  two  tracings  from  the  United  States  Engineer  chart 
of  the  Schuylkill,  .drawn  on  a  scale  of  500  feet  to  the  inch,  and  illustrating  graphically 
the  opinion  of  the  Commission  as  to  how  the  regulation  of  the  river  should  be  effected. 

Lines  have  been  drawn  on  both  banks  for  lines  of  solid  filling  and  for  wharf  lines; 
the  former  in  dark  blue,  the  latter  in  red. 

'riie  bulkhead  lines  of  solid  filling  are  continuous  on  both  banks.  % 

Those  for  wharf  structures  are  interrupted  to  correspond  to  the  requirements  of  each 
locality,  and  emerge  at  times  into  the  bulkhead  line. 

It  is  to  be  understood  that  both  these  are  ^Mimiting^'  lines,  only.  That  is  to  say, 
when  solid  structures  shall  be  built,  they  should  stop  at  the  blue  lines;  wharf  struc- 
tures built  beyond  the  blue  lines,  should  be  open  ones,  terminating  on  or  short  of  the 
red  lines. 

The  chart  extending  only  to  Callowhill  street  bridge,  the  Commission  have  been  un- 
able to  continue  these  lines  to  the  dam,  but  an  examination  of  their  position  just  be- 
low the  bridge,  will  indicate  the  belief  of  the  Commission  that  no  extension  of  the 
present  structures  into  the  stream  should  be  made  in  the  upper  part  of  the  river. 

It  will  be  observed  that  the  blue  lines  at  some  points  intersect  structures  already 
built.  This  is  intended  to  express  the  judgment  of  the  Commission  that  such  struc- 
tures unduly  restrict  the  navigation  and  are  injurious  to  the  stream,  and  that,  conse- 
qnently,  the  portions  extending  beyond  the  blue  line  should  be  removed.  In  other 
places,  the  wharf  lines  are  held  uack  within  the  line  of  low  water.  The  reasons  there- 
for are  evident  from  an  inspection  of  the  tracings. 

Without  discussion  of  the  legal  rights  of  ripanan  owners,  in  relation  to  the  construc- 
tion of  wharves  in  tidal  waters,  the  Commission  believe  that  the  true  interests  of 
all  the  owners  are  identical  in  their  dependence  for  the  value  of  their  respective  prop- 
erties upon  the  maintenance  and  improvement  of  the  general  navigation,  and  that, 
consequently,  what  is  for  the  benefit  of  all,  will  commaud  the  assent  of  all. 

There  are'other  points  in  relation  to  the  Schuylkill,  to  which  yoiir  honorable  body 
might  profitably  direct  attention,  but  which  do  not  fall  within  the  scope  of  the  present 
discussion. 

Among  these,  are  the  evils  to  be  anticipated  in  the  future  resulting  from  the  use  of 
the  lower  Schuylkill  as  a  receiving  basin  for  sewage  and  waste  products,  the  un- 
healthfulness  of  certain  localities  bordering  on  the  river  from  the  existence  of  bodies 
of  stagnant  water,  emitting  malarial  and  other  poisons,  and  the  desirability  in  the 
near  future  of  establishing  a  system  of  harbor  regulations  which  shall  co^itrdl  the 
mooring  and  berthing  of  vessels  so  as  at  certain  points  to  keep  open  a  sutticient  fair- 
way for  the  traffic  of  the  stream. 

All  of  which  is  respectfully  submitted.  J.  N.  Macomb, 

Colonel  of  Engineers, 

Attest:  .  Chairman  Advisory  Commissi4}n, 

William  Luhlow, 

Captain  of  Engineers^  Bvt.  Lt.  CoL  U,  8.  A., 

Secretary  Advisory  Commission. 

To  the  Chalrmax  of  the  Board  of  Harbor  Commissioners 
OF  THE  Port  of  Philadelphia. 
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EXAMINATION  OF  APPOQUINIMINK  CREEK.  DELAWARE, 

United  States  Engineer  Office, 

Philadelphia^  Pa,^  January  1, 1881. 

General:  I  have  the  honor  to  forward  herewith  report  and  traciD^ 
of  chart  of  Appoquinimink  Greek,  Delaware,  in  accordance  with  section 
2  of  the  river  and  harbor  act  of  June  14, 1880. 

The  navigation  is  shown  by  the  chart  to  be  of  good  nataral  capacity, 
the  available  depths  averaging  7  to  10  feet  at  low-water.  There  we 
reaches,  however,  where  the  6-foot  low-water  channel  is  interrupted, 
aggregating  in  all  about  3,500  feet,  the  improvement  of  which  wonld 
clear  the  9^  miles  to  Odessa. 

As  a  rule,  the  construction  of  canals,  though  of  great  convenience  to 
shipping,  should  be  projected  sparingly  from  their  cost  and  the  partial 
dimiuuition  of  the  tidal  prism  due  to  the  shortening  of  the  stream.  At 
certain  pointy  however,  the  excessive  curvature  of  the  creek  is  so  seri- 
ous a  disadvantage  as  to  justify  the  construction  of  cut-offs,  such  as,  for 
example,  at  K  and  H  on  the  chart.  When  projected  they  should  be  w 
designed  as  to  conform  to  natural  laws.  The  canal  already  oonstracted 
at  I  is  an  illustration  of  violation  of  these.  The  canal  at  its  lower  end 
encounters  the  creek  at  right  angles,  and  the  flood  current  tends  to  paw 
the  mouth,  while  the  ebb  strikes  the  opposite  bank.  If  properly  planned, 
thescf  cut-oflfs  from  the  greater  head,  due  to  shortening  the  distance, 
have  a  brisker  flow  than  that  in  the  stream,  and  are  therefore  able  to 
maintain  a  suitable  depth  with  much  less  width ;  but  the  faulty  directioo 
of  the  cutoff  at  I  diminishes  the  draught  to  4  feet  at  low- water.  A  con 
paratively  small  addition  to  the  original  cost  would  have  given  it  t 
suitably-curved  direction,  with  great  benefit  If  this  canal  should  be 
widened  and  deepened,  the  proper  curve  should  be  given  it  by  deflec^ 
ing  the  south  end  eastwardly. 

The  improvement  of  the  entrance  to  such  depth  as  can  be  readily  ob^ 
taiued  in  the  creek  would  require  dredging  through  a  distance  of  3,500 
feet  to  the  8-foot  low-water  curve  in  the  bay.  The  rise  of  tide  and  the 
soft  bottom,  however,  will  admit  vessels  drawing  8  feet  or  9  feet,  which 
can  then  proceed  up  the  improved  creek  without  detention. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineert. 

The  Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  w.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 
f  PhUadelpkia,  Pa,,  December  dO,  1880. 

Colonel  :  The  followlDg  report  and  accompanying  map  of  the  reconnaiasaoce  9t 
the  Appoquinimink  Creek.  Delaware,  are  respectfally  submitted. 

The  examination  extended  from  Odessa,  the  head  of  present  naTigation,  to  tkt 
entrance,  9^  miles. 

«  «  «  •        .  «  •  • 

The  creek  is  bordered  by  salt  marsh,  with  occasionany  the  fast  land  oominc  dowi 
to  the  water,  and  in  several  places  the  marsh  has  been  embanked,  drained,  and  eitti- 
vated  successfully.  The  country  along  the  creek  is  a  district  of  rich  farming  Undi 
slightly  undulating,  and  generally  highly  cultivated.    The  cultivation  of  fruiCasw 
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vegetables  for  the  Philadelphia  market  has  been  largely  entered  into.  It  is  a  tidal 
stream,  about  20  miles  in  length,  lying  altogether  in  tne  State  of  Delaware,  and  emp- 
tying into  the  Delaware  Bay,  5  miles  oelow  Port  Penn  and  46  miles  below  Philadel- 
pnia,  bavins  a  width  of  180  feet  at  its  month  and  120  feet  at  Odessa,  with  an  average 
width  of  130  feet.    It  drains  an  area  of  about  59  square  miles. 

Odessa  is  a  town  of  about  500  inhabitants,  and  is  2  miles  from  Middletown,  the 
nearest  railroad  communication,  and  has  tri-weekly  communication  with  Philadelphia 
by  steamer.  Vessels  drawing  7  feet  are  able  to  sail  up  to  Odessa  at  high- water.  At 
present  the  improvements  designed  are  the  deepening  of  the  channel  at  several  points 
0O  as  to  give  6  feet  at  mean  low- winter  up  to  the  Odessa  wharves,  and  the  cutting  of 
canals  for  the  purpose  of  straightening  the  creek. 

On  the  accompanying  map  the  different  improvements  are  designated  by  Roman 
numerals  and  letters,  and  are  as  follows :  * 


Lenffth.  Width 


L  Hock  Beach  Shoal 

H.  New  Bridge  Shoal 

in.  Piimp  Houae  Shoal 

rv.  Tom  8  Bay  Shoal 

V.  Between  Tom'a  Bay  and  Perch 

Ditch 

VI.  Between  Perch  Ditch  and  Peter- 

Bona 

Vn.  Between   Peteraon'a  and  Phos- 

phate 

VUL  Between   Phosphate  and    Store 

Houae 

IX,  Odessa  Wharf  Shoal 


Td$. 
2S0 
146 
286 
78 


566 
620 


610 
166 


Total I    3,348 

I.  Canal  to  be  widened  and  deepened..  J       450 

B.  Canal 

X.  Canal  (Drawyen) 

T.  Canal  (Tom's  Bay) , 

H.  Canal  (Bayard  Ditch) 

K.  Canals 


317 
250 
670 
800 
160 


Tds. 
18 
18 
13 
13 

18 

13 

13 

13 
13 


Total i     1,607  i 


13 


Depth. 


Tdt. 
.55 
.40 
.83 
.66 

.36 

.36 

.50 

.70 


Amount 


Cub.  Td». 

1,625 

750 

1,225 

625 

2,675 

2,660 

4,050 

5.550 
1,725 


20,875 


4  to  I  I      14, 000 


4  I 
4 
4 
4 

4 


17,000 
14,000 
36,000 
16,000 
8,320 


91,3 


Cost. 


$813 
375 
612 
313 

1,338 

1,825 

2,025 

2,875 
812 


10,488 


6,800 


7,650 
6,300 
16,200 
7,200 
3,744 


41,  OM 


Remarks. 


Estimated  at  50- 
cents  per  cubic 
yard. 


46  cents  per  yard. 

45  cents  per  cubic 
yard. 


The  material  removed,  which  will  oonsist  mainly  of  mnd,  must  be  deposited  on  the 
banks  of  the  creek. 

THE  ENTRANCE. 

The  distance  from  the  entrancet  o  8  feet  water  in  the  Delaware  Bay  is  3,500  feet^ 
with  an  average  depth  of  2|  feet  at  low-water. 

To  dredge  a  channel  75  feet  wide  and  7  feet  deep  across  the  shoal  will  require  the 
removal  of  45.000  cubic  yards  of  material  at  a  probable  cost  of  30  cents  per  yard, 
amounting  to  $13,500. 

The  bottom  seems  to  be  soft  mud  on  the  surface,  with  probably  some  clay  and  sand 
nndemeath.  At  this  point  a  close  survey  would  he  required  before  any  improvements 
were  commenced. 

TIDES. 


The  mean  rise  and  fall  at  entrance,  6.00  feet ;  the  mean  rise  and  fall  at  Odessa, 
4.70  feet.  Difference  in  time  between  high-water  at  Odessa  and  entrance,  2  hours  15 
minutes. 

This  oreek  is  in  the  collection  district  of  Delaware ;  Saint  Augustine  range  lighta 
are  the  nearest  light-houses,  and  Fort  Delaware  is  the  nearest  fortification. 


Very  respectfully,  your  obedient  servant. 


Col.  J.  N.  Macomb, 

Corps  of  Engineera,  V,  8,  A, 


W.  S.  Edwards, 
A99iBUint  Engineer, 
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I  Amount  to     Coet  per  en-    ^^lah.  t^ 
'  beremoTed.       bicyarit        '^n"*"^ 


Cubic  yards. 

Dredging  shoals 1             20,875  #0  50  910.4»« 

Widening  canal 14,000  4:^  ^mm 

Oanals' I             91,320  45  41.ON0 

Entrance !            46,000  30  U,SMII 


Totals. 


171,195  1 7L«li 


F  24. 

EXAMINATION    OF    RIDLEY    CREEK,     DELAWARE    COITKTY.    PEKN8\Tr 

VANIA. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  December  30, 1880. 

Sir:  I  have  the  hoiior  to  forward  herewith  a  tracing  of  the  chart  of 
Ridley  Creek,  Delaware  County,  I^ennsylvania,  made  daring  the  past 
season,  in  accordance  with  section  2  of  the  river  and  harbor  act  of  June 
14, 1880. 

The  extensive  plant  of  the  print  works,  operated  by  the  Eddystooe 
Manufacturing  Company,  occupies  about  30  acres  neai*  the  mouth  of  tlie 
<5reek.  The  remaining  lands  bordering^  on  the  creek  in  this  vicinity  be- 
long to  William  Simpson  &  Sons,  who  are  also  proprietors  of  the  print 
works.  They  are  now  engaged  at  their  own  expense  in  impro^iDg  the 
navigation  by  deepening  it  and  altering  its  course  with  the  view  of 
straightening  it;  this  is  being  done  under  an  order  of  court  of  DeUwan 
County,  in  compliance  with  laws  of  Pennsylvania.  For  this  reason,  do 
project  or  estimate  is  submitted  for  the  iminrovement  of  the  navigation 
by  the  United  States. 

COMMERCIAL  STATISTICS. 

The  business  of  the  creek,  as  ascertained,  is  as  follows: 

The  Eddystone  Print  Works  employ  about  600  people  and  produce  about  60,000,009 
yards  of  prints  per  annum.  Much  of  their  heaver  freight  is  transported  by  water,  m 
foUows : 

9  sloops,  coal,  398  tons. 
29  sloops,  wood,  954  cords. 
75  barges,  coal.  16,761  tons. 

4  barges,  lumoer,  875  tons. 

5  schooners,  lumber,  1,880  tons. 

872  steamboats,  miscellaneous,  10,000  tons. 

In  addition  to  the  above  9  sloops  and  60  barges  are  regularly  engaged 
in  carrying  stone,  sand,  coal,  &c.,  to  and  from  various  points  on  tht 
oreek. 
The  draught  of  the  vessels  engaged  in  this  traffic  is  from  5  to  7  feet. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 

Col.  of  Engineen. 
To  the  Chief  of  Engineers,  U.  8.  A. 
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F  25. 
EXAMINATION  OF  LITTLE  CREEK,  IN  KENT  COUNTY,  DELAWARE. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  December  31, 1880. 

Sir  :  I  have  the  honor  to  forward  herewith  a  report  and  tracing  of 
chart  of  Little  Creek,  Delaware,  in  accordance  with  section  2  of  river 
and  harbor  act  of  June  14, 1880. 

The  navigation  is  about  3^  miles  in  length,  terminating  at  Little 
Creek  Land^g. 

The  improvement  estimated  for  is  to  obtain  6  feet  at  low- water.  The 
shoals  with  less  depths  than  this  aggregate  about  one  mile,  and  their 
removal  involves  dredging  about  17,000  cubic  yards. 

Some  of  the  bends  in  the  stream,  especially  that  below  Taylor's  Gut, 
are  so  sharp  as  to  interfere  with  the  navigation,  particularly  of  steam- 
vessels.    The  cut-offs  given  in  the  report  are  desired  by  those  interested. 

The  entrance  offers  difficulties  similar  to  those  existing  at  other 
points.  The  distance  from  the  mouth  to  7  feet  at  low-water  in  the  bay 
is  about  1,500  yards  across  shoals  of  sand  and  mud,  with  3  feet  of  water 
over  them.  The  greater  rise  of  tide  at  the  mouth  in  great  degree  com- 
pensates for  this,  and  the  removal  of  the  shoals  in  the  creek  itself  is  the 
great  desideratum. 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineers. 

To  the  Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  w.  8.  edwards,  assistant  engineer. 

Untted  States  Engineer  Oppice, 

Philadelphia  J  Pa,,  December  10,  1880. 

Colonel  :  I  respectfally  snbmit  report  of  examinatiou  of  Little  Creek,  Delaware, 
with  approximate  estimates  for  desired  improvements  and  map  of  oreek  showing  same. 

Little  Creek  is  situated  in  Kent  County,  Delaware ;  is  a  narrow  tidi^  stream,  about 
Smiles  in  length,  bordered  by  salt  marsh  as  far  up  as  the  Landing,  which  is  the  head 
of  navigation,  3i  miles  from  the  mouth.  It  has  a  width  of  180  ^t  at  its  mouth  and 
30  feet  at  the  Landing,  with  an  average  width  of  70  feet.  It  empties  into  the  Dela- 
ware Bay  70  miles  below  Philadelphia,  and  1^  miles  south  of  Mahon's  River  light- 
house. omaU  vessels  of  5^  feet  draught  are  now  able  to  go  up  to  the  Landing  at  high- 
water,  and  during  the  peach  season  there  are  3  steamers  running  there,  one  to  K&sf 
York  and  two  to  Philadelphia.  There  are  no  bridges  crossin|;  uie  creek  below  the 
Landing ;  there  is  one  at  the  Landing  above  the  wharves  with  a  draw  of  34^  feet 
opening.  The  creek  drains  an  area  of  about  25  square  miles.  The  Landing  is  a  small 
town  of  about  200  inhabitants,  who  are  chiefly  engaged  in  the  oyster  trade.  It  has  a 
post-office,  and  is  5  miles  from  Dover,  the  nearest  railroad  station. 

The  improvements  desired  consist  of  deepening  across  some  shoals  in  the  creek,  and 
four  short  canals  cut  at  sharp  bends,  so  that  vessels  of  greater  length  can  come  up  to 
the  Landing.  No  improvement  of  the  entrance  is  asked  for,  but  it  was  examined. 
From  the  entrance  to  7  feet  water  in  the  bay  is  a  distance  of  1,500  yards,  and  the 
greater  part  of  that  distance  is  across  a  shoal  or  bar  of  soft  mud  with  only  3  feet  on  it. 

I  have  made  estimates  for  a  channel  of  6  feet  depth  at  low-water  from  the  mouth  of 
the  creek  up  to  the  Landing,  with  a  width  at  the  shoal  places  of  40  feet,  or  about  two 
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cuts  of  an  ordiilary  dredge-boat, 
are: 


The  localities  at  which  dredging  will  be  required 


Name. 


Feet. 
000 
650 
],000 
450 
600 
100 
350 
DoubleGnt  Shoal 1,500 


Land^Df?  Shoal 

Lone  Reach  Shoal 

Shod  spots  fh)m  Long  Reach  to  Straight  Ditch 

Lower  Shoal 

Between  Lower  Shoal  Canal  and  Taylor's  Gut. 

From  Taylor's  Got  to  Croits  Cot 

From  Cross  Cut  to  Double  Gut  Shoa] 


Total. 


5,250 


Fe«t. 
40 
40 
40 
40 
40 
40 
40 
40 


I      .2 


Feet. 
2 
2 
2 
2 
2 


2,000 
2,200 
3,400 
1.400 
2,000 
300 
1,050 
4,500 


16,850 


$1,000 

1,100 

1,700 

700 

1,000 

150 

525 

2,260 


8,425 


Remarks. 


.  Estimated  at  5t 
cents  per  yard. 


All  the  material  removed  at  these  points  can  be  deposited  on  the  banks  of  the  creek, 
'  except  at  Double  Gut  Shoal,  where  scows  could  be  used  to  advantage  and  dumped  im 
the  bay/ as  the  creek  is  wide,  and  to  place  it  on  the  bank  would  require  the  materii^ 
to  be  handled  twice. 

The  canals  are  as  follows : 


Name. 

Length. 

Width. 

Depth. 

Cubic 
yards. 

8,000 
3,000 
4,500 
4,000 

Cost. 

/ 

Flat  Iron 

Puncheon  Gut... 

Lower  Shoal 

Taylor's  Gut 

Feet. 
350 
130 
200 
160 

Feet. 
50 
50 
50 
50 

Feet. 
12 
12 
12 
12 

$3,600  00 
1,350  00 
2,025  00 
1,800  00 

I  Estimated  at  45c.  per  yard. 

Totals 

840 

, 

10,500 

8,775  00 

TIDES. 

Feek 

Mean  rise  and  fall  at  entrance 5.00 

Mean  rise  ana  fall  at  Landing 3. 20 

Difference  in  time  between  high-water  at  Landing  and  entrance,  1  hour  and  10 
minutes. 
These  tides  are  fh)m  only  two  days'  observations. 

This  creek  is  in  the  collection  district  of  Delaware.     Mahon's  River  light  is  the 
nearest  light-house,  and  Fort  Delaware  is  the  nearest  fortification. 

At  present  there  are  no  factories  at  Little  Creek  Landing.  In  case  the  improve- 
ments are  carried  out  the  erection  of  a  large  canning  and  fruit-drying  factory  is  con* 
teniplated ;  that  section  of  country  being  remarkably  well  adapted  for  the  production 
of  fruits  and  vegetables.  The  statistics  of  the  oyster  trade  I  could  not  obtain,  owing 
to  the  vessels  using  Mahon's  River  as  a  harbor,  although  the  vessels  are  all  partly 
owned  by  citizens  of  the  Landing,  and  also  manned  by  them.  There  are  about  20 
oyster  boats,  ranging  from  30  to  100  tons,  each  partially  owned  in  this  place. 
Very  respectfully,  your  obedient  servant, 

W.  8.  Edwards, 
Assistant  Engineer, 
Col.  J.  N.  Macomb, 

Corps  of  Engineers  J  U.  S.  A, 


Eecapitulation  of  improvenunis  asked  for  on  TAtile  Creeky  Delaware, 


Dredging  to  give  6  feet  in  channel 
Canals 

Totals 


Cnbio  yards. 

Cost. 

16,850 
19,500 

$8,425  00 
8, 775  00 

30,350 

17,200  00 

Remarks. 


Estimated  at50o.  per  yard. 
Estimated  at  45c.  per  yard. 
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F  26. 
SURVEY  OF  ABSECOM  INLET,  ATLANTIC  COUNTY,  NEW  JERSEY. 

Section  2  of  the  river  and  harbor  act  of  June  14,  1880,  directed  a  sur- 
vey of  this  inlet,  presumably  with  the  view  to  an  examination  of  its 
capabilities  as  a  harbor. 

The  field  work  of  the  survey,  consisting  of  tx)pography  and  hydrogra- 
phy, and  a  ganging  of  the  tidal  currents,  was  completed  in  August  and 
September,  1880,  and  the  chart  since  prepared,  a  tracing  of  which  is 
transmitted  herewith. 

The  report  of  the  gauging,  by  Mr.  George  Daubeney,  civil  assistant, 
is  also  forwarded,  and  its  publication  recommended  as  containing  valu- 
able data  for  future  study. 

The  coast  of  New  Jersey  from  Sandy  Hook  to  Cape  May  is  125  miles 
in  length,  and  presents  the  characteristics,  common  to  the  Atlantic 
south  of  Montauk  Point,  of  a  long  narrow  sand  beach,  separated  from 
the  mainland  by  interior  bays  and  thoroughfares  of  greater  or  less  ex- 
tent. The  bays  are  usually  shallow  and  bordered  by  extensive  marshes. 
The  connecting  thoroughfares  are  narrow  and  tortuous,  but  the  tidal 
currents  traversing  them  maintain  a  depth  sufficient  for  a  restricted 
navigation.  ^ 

The  long,  narrow  sea  barrier  is  broken  at  intervals  into  separate  • 
*'  beaches"  by  inlets  through  which  the  tides  ebb  and  flow.    These  inlets 
are  variable,  both  in  depth  and  position,  from  the  mobility  of  the  sand 
that  constitutes  their  beds  and  banks,  under  the  influence  of  waves  and 
currents. 

The  principal  are  five  in  number,  with  low-water  entrances  ranging 
from  7  to  10  feet,  increasing  at  high-water  to  11  and  15.  Of  these,  Ab- 
secom  ranks  second  in  depth,  only  New  Inlet  (Little  Egg  Harbor)  ex- 
ceeding it  in  capacity. 

In  none  of  these  is  an  entrance  safe  in  stormy  weather,  unless  the 
master  of  the  vessel  is  well  acquainted  with  the  locality,  and  has  visited 
it  within  a  comparatively  short  time. 

The  great  increase  in  the  number  of  coasters  passing  the  New  Jersey 
coast,  and  the  frequent  disasters  to  shipping,  from  b^ing  forced  upon 
the  beach  in  gales,  suggest  the  desirability  and  future  necessity  for  someV 
harbors  of  refuge  that  by  means  of  permanent  engineering  works  shall 
be  so  fixed,  both  in  position  and  depth,  as  to  admit  of  their  being  suit- 
ably lighted  and  entered  with  safety  by  at  least  the  smaller  classes  of 
trading  vessels. 

Nor  in  this  matter  of  harbors  of  refuge  does  it  necessarily  follow  that 
the  interests  of  local  trade  merely  should  control  either  their  construc- 
tion or  preservation,  since  the  benefit  would  accrue  to  all  coasters  seek- 
ing shelter  therein,  from  whatever  port  they  may  have  sailed. 

The  general  considerations  determining  their  location  are — 

1.  The  necessity  for  their  construction;  and 

2.  The  selection  of  such  points  as  present  the  bedt  natural  advantages. 
Absecom  Inlet  is  about  75  miles  south  of  Sandy  Hook,  and  50  miles 

north  of  Cape  May,  and  separates  Absecom  Beach  fit)m  Brigantine 
Beach.  Its  channel  of  entrance  bears  about  north-northwest,  with  8  or 
9  feet  least  depth  at  low- water,  and  for  two  or  three  years  past  has 
exhibited  an  unusual  stability  in  depth  and  direction. 

After  crossing  the  bar  1^  miles  from  shore  the  channel  deepens,  until 
between  the  b^hes  the  low-water  depth  is  over  60  feet.    The  (com- 


832         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

paratively  sheltered)  area  bounded  by  the  25-foot  contoar  is  some  1,200 
yards  in  length  by  160  or  175  yards  wide,  and  constitutes  the  present 
harbor.  Thence  the  waters  diverge  westward  into  Absecom  Channel, 
which  has  a  long  stretch  of  17  to  20  feet,  and  eastward  into  Brigantine 
Chanuel  with  10  to  13  feet. 

On  the  accompanying  chart  the  position  of  the  gauging  sections  u 
indicated;  also  the  shore  lines  of  1854  and  1876,  showing  the  consider- 
able changes  that  have  taken  place. 

In  1878  the  dangerous  encroachment  of  the  sea  led  the  Light- House 
Establishment  to  construct  a  stone  jetty,  under  the  direction  of  General 
Kaynolds,  Corps  of  Engineers,  for  the  protection  of  the  ligbthoase  site 
and  grounds.  The  effect  was  almost  immediate  in  arresting  the  erodoo 
of  the  shore ;  and  the  accretions  below  the  jetty  have  since  been,  and 
are  still,  apparently  increasing. 

It  is  no  doubt  feasible  to  improve  the  entrance  by  means  of  suitable 
jetties,  but  the  preparation  of  plans  and  estimates  for  these  does  not 
appear  to  be  called  for  in  this  preliminary  report. 

Further  observation  of  the  changes  in  progress^  and  a  resurvey  of  the 
locality  during  the  ensuing  season,  are  desirable,  if  further  study  of  th» 
harbor  should  be  called  for. 

It  may  be  stated  that,  even  if  improvements  shall  notbeimmediatelj 
contemplated,  a  certain  cate  might  be  exercised  to  protect  the  few  exist- 
ing natural  inlets  against  avoidable  injury. 

In  this  view  of  the  case,  when  it  was  brought  to  the  attention  of  tbi» 
office  that  a  project  was  under  consideration,  by  authority  of  a  State 
charter,  and  proposals  asked  for  the  construction  of  a  railroad  trestle 
and  swing  bridge  to  connect  Absecom  and  Brigantine  beaches,  the  facts 
were  reported  to  the  department  in  letter  of  April  19, 1881,  from  whick 
the  following  extracts  are  made : 

Attempts  are  makine  by  persons  interested  in  the  coasting  trade  to  secare  the  oosk- 
stmction  by  the  United  States  of  harbors  *'(on  the  New  Jersey  coast)"  which,  mt  aay 
rate,  for  moderate  draughts,  shall  have  the  degree  of  stability  neoessMy  to  their  iim- 
fulness.  It  is  probable  that  the  survey  of  Absecom  Inlet  was  ordered  with  80iu«  sarh 
end  in  view.  As  it  is,  this  inlet  is  one  of  the  best  natural  harbors  on  the  New  Jencf 
coast,  the  channel  depth  being  about  8  to  9  feet  at  low-water,  and  exhibiting  a  Tvfj 
considerable  degree  of  permanency,  both  in  depth  and  position,  for  the  last  two  or 
three  years. 

The  construction  of  a  railroad  trestle  or  other  bridge  across  the  inlot  would  practi- 
cally destroy  it  as  a  harbor  of  refuge.  The  draw  would  be  a  useful  feature  eiK»ii^ 
under  ordinary  circumstances,  but  at  such  times  as  the  inlet  would  be  needed  as  a 
harbor  of  refuge  the  bridge  would  be  a  dangerous  impediment. 

The  proposed  location  of  the  bridge  is  shown  on  the  chart  accompany- 
ing this  report.  Owing  to  the  non-receipt  of  acceptable  proposals,  aiMl 
the  lateness  of  the  season,  the  construction  of  this  bridge  has  been  post- 
poned until  next  year. 

If  observation  of  this  harbor  is  to  be  continued,  an  appropriation  of 
$2,500  for  a  resurvey  during  the  summer  of  1882  is  recommended. 


REPORT    BY  MR.  GEORGE    DAUBENEY,   ASSISTANT    ENGINEER,    UPON  TIDAL  CURRKXTS 

THROUGH   ABSECOM   INLET. 

Philadelphia,  October  20,  ld«0. 

Colonel  :  In  acccordance  with  your  instructions  to  gauge  the  inflow  and  outflow  ci 
water  at  Absecom  Inlet,  I  respectfuily  submit  the  following  report : 

The  points  selected  for  gauging,  namely,  Brigantine  and  Absecom  Channels,  wefp 
taken  in  preference  to  the  channel  (commonly  called  ^*The  Inlet'')  between  Brigaa- 
tine  Beacli  and  Atlantic  Beach,  on  account  of  the  ^reat  depth  of  its  water  and  of  tb« 
chance  of  being  fouled  by  the  great  number  of  sailing  craft  constantly  passing.  Tk« 
localities  selected  are  greatly  deiicient  in  some  of  the  features  usuaUy  reqnirM,  : 
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especially  in  uniformity  of  cross-section  immediately  above  and  below  them.  Owing 
to  the  great  irregularities  in  the  ohanuel-ways.  this  was  unavoidable.  Two  cross-sec- 
tions, 100  feet  apart,  were  sounded  out  in  each  channel,  the  up-stream  one  being  oc- 
cupied during  ebb  currents  and  the  down-stream  one  during  floods,  the  floats  thus 
passing  over  the  same  ground  in  both  cases.  The  cross-sections  having  been  sounded 
out,  and  the  location  and  number  of  points  on  them  to  be  gauged  having  been 
selected,  two  of  these  points  were  occupied  during  the  same  current,  it  being  taken  for 
^n^wted  that  the  amount  of  water  passing  any  two  ^iven  points  on  a  cross-section  dar- 
ing the  same  current  alwavs  bear  the  same  proportion  to  one  another,  irrespective  of 
the  range  of  tide.  The  velocity  midway  between  the  surface  and  bottom  was  assumed 
to  nearly  equal  the  mean  velocity  of  a  current  in  any  vertical  plane.  This  velocity 
was  measu^&d  by  means  of  a  subsurface  float.  A  keg,  16  inches  high  and  10  inches 
head  diameter,  having  both  heads  removed  and  being  weighted  on  its  lower  edge,  was 
suspended  from  the  center  of  its  bung  diameter  by  a  line  i  inch  diameter  from  a  sur- 
face float  of  cork  8  inches  square  and  3  inches  deep.  A  line  ^  inch  in  diametei^  by 
which  the  distance  run  by  the  float  was  measured,  was  run  ofi"  a  log  reel  from  a  boat 
moored  fast  stem  and  stem. 

The  assumption  that  the  mid-depth  velocity  nearly  equalled  the  mean  velocity  in 
anv  vertical  plane  was  tested  on  an  ebb  current,  the  mid-depth,  the  surface,  4  feet 
below  the  surface,  8  feet  below  the  surface,  12  feet  below  the  surface,  and  the  bottom 
velocities  being  all  measured  within  5  minutes.    The  results  are  given  below. 

Velocities  in  10  seootids  in  feet. 


Time  when  meMiirement«  were  made. 


11. 
11. 
11. 
IL 
11. 
13. 
12. 
12. 
12. 
12 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

1. 

1. 

1. 

L 

L 

1. 

1. 

1. 

1. 

L 

1. 

1. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2, 

2 

2. 

S. 

t, 

3. 

3. 

3. 

3. 

3. 


85  to  11.40.. 
40  to  11. 45  . 
45  toll.  50.. 
60  to  11.66.. 
65  to  12.00.. 
00  to  12.05.. 
05  to  12. 10. 
10  to  12. 15.. 
15  to  12  20.. 
20  to  12. 25. 
25  to  12  30.. 
ao  to  12.35.. 
35  to  12.40.. 
40  to  12  45.. 
45  to  12.50.. 
50  to  12.55.. 
65  to  1.00.. 


00  to 
05  to 
10  to 
15  to 
20  to 
25  to 
30  to 
85  to 
40  to 
45  to 
60  to 


1.05.. 

LIO.. 

1.15. 

1.20.. 

L25.. 

1.30.. 

L35.. 

1.40.. 

1.45.. 

1.50. 

1.55.. 


56  to  2  00.. 

00  to  2.05.. 

05  to  210.. 

10  to  215. 

15  to  2  20.. 

20  to  2.25.. 

25to  230. 

80to  2.35.. 

35to  2.4\. 

40to  245.. 

45  to  2.50.. 

50  to  2.55.. 

56 to  3.00.. 

00  to  3.05.. 

05  to  3.10.. 

10  to  8.15.. 

15  to  3.20.. 

20  to  3.25.. 

26 to  3.30.. 

30  to  3.35.. 


Tot*la 

A  Terage  velocities . 

53'e 


Sar&oe. 


13i 
14 

1^ 

17 
10 
16 
144 
18 
10 

in 

16 
21 
22 
21 
20 

in 

10 

20 

191 

19 

17* 

17 

13 

m 

17 

f 

14 


7074 


4  feet 

below 

ftorfaoe. 


16.6083 


19f 
ISi 

in 

15 
17 
20i 
16 

i? 

16 
HI 

14 

i«i 

17 

15i 

15 

Uk 

13 

13 

13 

13i 

12i 

11 

11 

lOi 


8  feet 

below 

rarfkoe. 


75U 


12 

13 

13* 

16 

17 

15 

15 

19 


17i 
16 
14 
15 

i^ 

17 

m 

m 

15 
14 
15 
18 
17 
16 

m 

17* 

16 

15i 

15 

15i 

13 

12 

15 

16 

}? 
}? 

11* 

12 

14 

13| 

121 

13 

lOi 


12  feet 

below 

Bottom. 

surlkce. 

13 

U 
13 

13 

141 

13 

14 

15 

16 

19 

13 

184 

13 

16 

17i 

174 

14 

19 

n 

17 

17;  [ 

17 

16 
15 
15 

14 

^4 

deyih. 


214 
16 
15 

"f 
174 
16 

15* 

15 

15 

174 

15 

14 

1? 

15 

i 
13 


716 


71U 


6664 


15.6610 


14. 9166 


14.8166       13  8792 


7«i| 


16.1 
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Taking  these  average  velocities  and  obtaining  the  mean. 

Average  velocity,  surface 1^.6083 

Average  velocity  4  feet  below 15.6510 

Average  velocity  8  feet  below 14.9166 

Average  velocity  12  feet  below 14.8166 

Average  velocity,  bottom 13.8792 

5)75.8717 

15. 1743  =  mean. 
Mid-depth  =  15.5365. 
Mean  =  15.1743. 
Excess  of  mid-depth  over  mean,  2.3  per  cent. 

It  is  possible  that  this  excess  of  2.3  per  cent,  might  be  lessened  conld  the  bottom 
velocities  be  obtained  with  any  certainty.  The  total  velocities  registered  for  the  bot- 
tom will  be  below  the  real  total,  it  being  almost  impossible  to  detect  when  the  float 
slightly  graces  the  bottom. 

This  test  was  made  at  Station  2,  Absecom  Channel,  two  boats  being  onable  to  gauge 
any  greater  depth  at  depths  of  4  feet  in  5  minates  of  time,  and  it  is  impossible  to  pick 
up  a  third  boat's  crew  who  are  capable  of  making  such  measurements  without  some 
preliminary  training.  A  partial  test  was  made  dnrinj^  a  flood  current  at  Station  2  in 
Brigantine  Channel  at  every  5  feet  in  depth,  for  a  penod  of  three  hours,  with  the  fol- 
lowing result : 

Average  velocity,  surface 23.7777 

Average  velocity  5  feet  below  surface 22.9583 

Average  velocity  10  feet  below  surface 22.3125 

Average  velocity  15  feet  below  surface 24.5486 

Average  velocity  20  feet  below  surface 23. 7706 

Bottom  3  to  5  feet  below  last  depth 00.0000 

5)117.3679 

23.4736=  mean. 
Mid.depth=:24.8333. 
Mean  =  23. 4736. 
Excess  of  mid-depth  over  mean,  5^  per  cent. 

The  intention  was,  at  starting  on  this  test,  to  measure  the  bottom  velocity  also,  but 
the  two  boats'  crews  were  unaole  to  do  it  in  the  requisite  5  minutes  of  time. 

The  loss  of  one  of  the  floats  at  the  end  of  three  hours  stopped  further  measurements. 
It  is  to  be  noticed  that  the  highest  velocities  were  from  mid-depth  to  bottom,  and  itia 
evident  that  a  measurement  of  the  bottom  velocity  would  have  increased  the  mean 
average,  and  consequently  have  decreased  the  5|  per  cent,  excess  of  the  mid-depth 
average. 

The  reason  for  the  bottom  velocities  being  the  highest,  is  doubtless  owing  to  the 
fact  of  the  westerly  channel  of  the  Brigantine  cross-section,  where  the  test  was  ap- 
plied, being  closely  confined  by  the  middle  shoal,  and  to  the  steep  inclination  of  the 
bottom,  which  shoals  from  25  to  12  feet  in  about  1,000. 

BRIGAKTINE    CHANNEL. 

The  cross-sections  of  this  channel  show  a  shoal  in  the  center  of  the  water-way, 
with  deep  ^ater  on  both  sides  of  it.  The  deep  water  on  the  east  side  is  maintained  by 
the  ebb  current  and  on  the  west  by  the  flood.  This  latter  channel,  although  the  deeper 
of  the  two,  is,  to  a  great  extent,  closed  a  few  hundred  feet  up  stream  of  the  cross-sec- 
tion, whicn  is  shown  on  sheet  A.  The  width  between  the  high-wat^r  marks  is  1,700 
feet,  and  between  the  low- water  marks  1,480  feet,  of  which  the  center  shoal  or  middle 
ground  occupies  one-third,  the  other  two-thirds  being  about  equally  divided  between 
the  two  side  channels.  Seven  stations  were  occupied  on  this  cross-section ;  three  in 
the  westerly  or  flood  channel,  one  on  the  crest  of  the  middle  shoal,  and  three  in  the 
easterly  or  ebb  channel. 

The  mid-depth  velocities  at  these  seven  stations  during  ebb  and  flood  currents  are 
shown  on  sheets  B,  C,  D,  E,  F,  G,  H.  The  velocities  taken  every  5  minutes  for  10  sec- 
onds are  plotted  to  a  scale  of  distance  and  time,  and  show  how  long  after  the  middle 
of  stand  of  low  or  high  water  the  currents  set  up  or  down ;  also  their  duration  and  time 
of  ceasing  as  regards  high  or  low  water  on  shore.  The  stations  are  numbered  1, 2,  3, 
3^,  4.  5,  and  6 ;  1,  2,  and  3  being  in  the  westerly  or  flood  channel,  3^  on  the  crest  of  the 
midale  shoal,  and  4,  5,  and  6  in  the  easterly  or  ebb  channel.  The  simultaneous  occu- 
pation of  two  of  these  current  stations  shows  difference  between  them  in  time  as  regards 
the  setting  up  or  down  of  currents,  and  also  in  their  cessation. 
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TAKING  THE  FLOODS. 

Stations  1  and  2  set  up  simultaneously. 

Station  3  sets  up  10  minutes  after  Station  2. 

Station  3^  sets  vip  simultaneously  with  Station  3. 

StAtion  4  sets  up  35  minutes  after  Station  3. 

Station  5  sets  up  5  minutes  after  Station  4. 

Station  6  simultaneously  with  Station  5. 

This  would  seem  to  show  that  there  is  a  difference  of  50  minutes  in  time  between 
the  setting  up  of  a  flood  current  on  the  west  side  of  the  channel  at  Station  1,  and  on 
the  east  side  at  Station  6. 

RROARDINO  THE  CESSATION  OF  THE  FLOOD  CURRENT. 

Stations  1  and  2  cease  simultaneously. 
Station  3  ceases  10  minutes  earlier  than  Station  2. 
Station  3^  ceases  simultaneously  with  Station  3. 
Station  4  ceases  10  minutes  earlier  than  Station  3. 
Station  5  ceases  10  minutes  earlier  than  Station  4. 
Station  6  ceases  45  minutes  earlier  than  Station  5. 

This  seems  to  imply  that  the  flood  current  runs  up  at  Station  1,  under  the  west  bank, 
75  minutes  longer  than  at  Station  6,  under  the  east  bank. 

TAKING  THE  SETTING  DOWN  OF  THE  EBB  CURRENTS. 

Station  5  sets  down  20  minutes  later  than  Station  6. 
Station  4  sets  down  5  minutes  later  than  Station  5. 
Station  3^  sets  down  5  minutes  earlier  than  Station  3. 
Station  3  sets  down  5  minutes  later  than  Station  4. 
Station  2  sets  down  5  minutes  later  than  Station  3. 
Station  1  sets  down  10  minutes  later  than  Station  2. 

This  shows  the  ebb  current  to  set  down  under  the  east  bank,  at  Station  6, 45  minuter 
earlier  than  under  the  west  bank  at  Station  1. 

AS  TO  THE  CESSATION  OF  THE  EBB  CURRENT.       ' 

Station  5  ceases  5  minutes  later  than  Station  6. 

Station  4  ceases  5  minutes  earlier  than  Station  5. 

Station  3|  ceases  25  minutes  later  than  Station  3. 

Station  3  ceases  45  minutes  earlier  than  Station  4. 

Station  2  ceases  5  minutes  earlier  than  Station  3. 

Station  1  ceases  20  minutes  earlier  than  Station  2. 

This  would  seem  to  show  that  the  ebb  current  continues  running  down  at  Station 
6,  on  the  east  bank,  75  minutes  longer  than  at  Station  1,  under  the  west  bank. 

The  greatest  difference  of  time  in  the  movement  of  the  current  at  any  of  the  inter- 
mediate stations  is  between  Stations  3  and  4. 

That  difference  at  setting  up  of  flood  was  35  minutes  against  Station  4. 

That  difference  at  cessation  of  flood  was  10  minutes  against  Station  4. 

That  difference  at  setting  down  of  ebb  was  5  minutes  against  Station  3. 

That  diflVrence  at  cessation  of  ebb  was  45  minutes  against  Station  3. 

This  shows  the  influence  of  the  middle  shoal  to  be  much  greater  at  the  time  of  low- 
water  than  at  high.  These  stations  were  480  i*eet  apart.  On  the  crest  of  the  middle 
shoal,  ^Station  iH  ^&s  occupied  only  120  feet  from  Station  4,  and  observed  aimnltane- 
ously  with  Station  3.  The  comparison  shows  the  same  difference  between  3|  and  4  on 
the  flood-cnrrents,  but  lessens  the  difference' on  the  ebbs,  making  the  current  set  down 
at  the  same  time  as  at  Station  4,  and  cease  20  minutes  earlier. 

The  flood-currents  set  up  apparently  from  IS  to  40  minutes  after  mid-stand  low- 
water,  and  cease  from  40  to  80  minutes  after  high-water.  This  applies  to  Stations  1 
and  2,  which  may  be  considered  representative  flood  stations. 

The  ebb  sets  down  from  40  to  55  minutes  after  mid-stand  of  high-water,  and  ceasps 
from  65  to  75  minutes  after  mid-stand  of  low-water.  This  applies  to  Station  5,  which 
may  be  considered  a  representative  ebb  station. 

The  height  of  the  rise  or  fall  of  the  tide  on  shore,  at  the  time  that  the  currents 
change,  is  governed  by  the  duration  of  the  hi^h  or  low-water  stands. 

The  above-mentioned  differences  of  time  in  the  duration  of  the  same  currents,  at 
the  various  stations  on  the  cross-section,  brevent  the  obtaining  of  proportional  ve- 
locities for  each  quarter  of  the  current,  and  necessitate  dealing  with  the  current  as  a 
whole. 
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The  following  table  gives  the  results  of  the  measarements  at  the  several  statiooa: 
Table  A. — Flood  currents. 


Date. 


|Aagast28 

|Aagii8t29 

>  September  15 

S  September  2 

|Septemberl {       }•»» 

}A»8-t3o ^i  i:^. 


Feet 
L4530 
1.3310 
L2240 
L1790 
L6250 
1.3310 
1.4560 
L0730 


m 

iih 


\  Seconds. 
23.100 
23,100 
24.900 
23,700 
24,300 
24.300 
24.000 
21,300 
2V 

20,700 
21,300 
18.000 


CmbieJlHL 
3I.T4« 
2f.MS 


3X30 
K.M4 

21,5 

ia.Mi 

7,2R 


000  K.M4  I 

300  »,§»  I 

600  Sl,«t  f 

Tim  91  Uk  ■ 


From  the  total  discharces  in  eabic  feet  during  the  current  per  sqaare  foot  of  i 

proportions  are  obtained  between  the  stations  gauged  simultaneously  as  per  fi^lownig 
table : 


Table  B.— Flood  currenti. 


Stations. 


I>at«. 


Station  1 
2 
2 
3 
3 
3i 
3 
4 
4 
5 
5 
6 


Having  obtained  the  proportions  between  the  discharges  per  square  foot  of  areA,  at 
the  stations  gauged  simultaneously,  proportions  are  again  obtained  from  them  with 
any  one  of  the  stations  which  may  be  selected  to  represent  unity.  In  the  case  of  tiie 
floods  Station  1  has  been  selected,  there  being  the  greatest  discnarge  at  that  i 
AS  by  the  following  table : 

Table  C»—Fioo<f. 


Stations. 


Station  1. 
2 
8 

5 
6 


LOOOO 
0.9160 
0.8398 
a  6879 
a8564 
0.5496 
0.2066 
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The  results  of  the  measurements  during  the  ebb-current  at  the  several  stations  are 
shown  on  the  next  table : 

Table  D,— Ebb-current 


Date. 


Aiign8t24 

Aagiist25.... 
Septembers.. 
Septembers.. 
?  August  28... 
September  4.. 


Feet. 

a  7821 

1.2850 

0.8803 

0.8418 

0.9641 

1.0090 

0.0628 

1.6790 

1.7810 

2.4080 

2.1690 

1.5510 


f 

A 


Seeonds. 
18.600 
20,400 
21,600 
22,200 
17,700 
19,500 
18.600 
21,900 
28.  ^00 
24,800 
28.  IM) 
24.000 


H 


Cubie/eet, 
18. 617 
26,214 
20,224 
18,677 
17.065 
19,676 
12,828 
84,580 
42,209 
58,514 
50,104 
37,224 


Pursuing  the  same  course  as  with  the  floods,  wo  obtain  the  two  following  tables : 
Table  E.—Ebb-cunent, 


SUtions. 


Date. 


SUtionl.....................|^^^^2, 

3!i.\".,;!!ii.'."."r.'.*.ii."' }-^"«"**2^  - 

gj'*'*'* '  ? September  5  . 

3  *  *  *  I  } 

i. '.'.'.'.'.','.'.'.'.'.'.' ".".'."  jSeptemberS  . 

5 |ATign8t28  ... 


■I 


0. 5195 
LOOOO 
L0828 
LOOOO 
LOOOO 
1. 1529 
0.3565 
LOOOO 
a  7214 
LOOOO 
LOOOO 
0.7429 


Selecting  Station  5  to  represent  unity,  we  obtain — 
Table  F.^Ebb^urrent 


Stations. 


Stationl I  0.1447 

2 1  0.2785 

3 0.2572 

^ '  0.2965 

4 0.7214 

5 1  LOOOO 

6 0.7429 


From  Tables  C  and  F  curves  were  constructed  (see  Sheet  A)  showing  the  propor- 
tional Inflow  and  outflow  per  square  foot  of  area  across  the  channel  durinj|r  an  entire 
current,  the  ordinates  at  Station  1  on  the  flood  and  Station  5  on  the  ebb  being  1.0000. 
These  curves  have  been  subdivided  to  agree  with  the  number  of  divisions,  namely,  16, 
into  which  the  cross-section  area  has  been  divided.  The  water-level  used  in  obtain- 
ing the  areas  was  2  feet  above  mean  low-water,  being  one-half  of  the  mean  rise  and  fall 
of  4  feet  as  determined  by  34  high  and  low  water  re^ngs  at  the  inlet.   As  none  of  the 
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tides  observed  whilst  gauging  the  various  stations  happened  to  be  a  mean,  four  have 
been  selected  for  compaiison--one  flood  and  one  ebb  having  a  range  a  little  above  the 
mean,  and  one  flood  and  one  ebb  having  a  range  a  little  below  it: 

Beference  to  mean. 


Flood, September  15 4'  30  L.W.      0.00 

Ebb, September 5 4'  20  H.W. +  0.0.5 

Flood. September 2 3'   75  L.W.+  0.20 

Ebb,September4 3'  65  H.W.-0.35 


H.  W.  +  0. 30 
L.W.-0.16 
H.W.-0.05 
L.W.      0.00 


Inspecting  the  flood-current  of  September  15,  we  find  that  Stations  3  and  ^  were 
gauged  on  that  day. 

Selecting  the  inflow  per  square  foot  of  area  at  Station  3,  namely,  39,488  cubic  feet 
(see  Table  A),  and  applying  the  proportion  that  the  inflow  at  that  station  bears  to 
that  of  Station  1,  namely,  0.8398  (see  Table  C)  we  find  the  inflow  per  square  foot  of 
area  at  Station  1,  or  unity,  to  be  (39,488  X  10.8398)  47,020  cubic  feet. 

A  similar  inspection  of  the  ebb-current  of  September  5  shows  that  Stations  3  and  3^ 
were  gauged  on  that  day. 

Selecting  the  outflow  at  Station  3  per  s<]uare  foot  of  area,  namely,  17,065  cubic  feet 
(see  Table  D),  and  applying  the  proportion  that  the  discharge  at  that  station  bears 
to  Station  5,  or  nnitv,  namely,  0.2572  (see  Table  F),  we  find  the  discharge  per  square 
foot  of  area  at  Station  5,  or  unity,  to  be  (17,0(>5  X  10.2572)  66,347  cubic  feet.  # 

Inspecting  the  flood  current  of  September  2,  it  is  found  that  Stations  3  and  4  were 
gauged  on  that  day.  Selecting  the  inflow  per  sq  uare  foot  of  area  at  Station  3,  namely, 
34,944  cubic  feet  (see  Table  A),  and  applying  the  proportion  that  the  inflow  at  that 
station  bears  to  Station  1,  or  unity,  namely,  0.8398  (see  Table  C),  we  obtain  the  inflow 
per  square  foot  of  area  at  Station  1,  namely,  41,610  cubic  feet  (34,944  X  10.8398). 

Again,  Inspecting  the  ebb-current  of  September  4  we  find  that  Stations  5  and  6  were 
ganged  on  that  day. 

Smectingthe  outflow  per  square  foot  of  area  at  Station  5,  namely,  50,104  cubic  feet 
(see  Table  1)),  we  already  have  the  discharge  at  unity,  it  being  represented  by  Station 
5  on  the  ebb. 

Having  the  discharge  in  cubic  feet  per  square  foot  of  area  at  unity,  t. «.,  Station  1 
during  floods  and  Station  5  during  ebbs,  and  applying  to  it  the  mean  proportion  found 
by  the  curves  of  proportional  discharge  per  square  foot  of  area  (see  Sheet  A),  we  are 
enabled  by  multiplying  their  product  by  the  area  of  the  cross-section  to  obtain  the 
inflow  or  outflow  of  the  entire  stream.  The  following  are  the  results  when  applied 
to  the  above-mentioned  tides : 

Total  inflow,  flood-current,  September  15, 946,558,156  cubic  feet ;  range  of  tide. .  4'.30 
Total  inflow,  flood-current,  September  2,  837,642,261  cubic  feet;  range  of  tide  ..  3'.75 
Total  outflow,  ebb-current,  September  5,  792,898,419  cubic  feet;  range  of  tide  ..  4'.20 
Total  outflow,  ebb-current,  September  4,  599,533,419  cubic  feet;  range  of  tide  ..  3'.65 

A  mean  of  these  currents  ma^  be  fairly  assumed  to  give  approximately  the  flow  and 
ebb  of  current  for  an  average  tide  of  A'  range. 

Then  mean  flood  =  892,100,209  cubic  feet, 
mean  ebb  =  696,215,919  cubic  feet. 

ABSECOM  CHANNEL. 

There  waa  even  greater  difficulty  in  obtaining  a  suitable  cross-section  in  this  chan- 
nel than  in  Brlgantine,  and  the  best  location  that  could  be  found  was  across  a  deeply- 
scoured  hole  off  Kum  Point.  The  cross-section  (shown  on  Sheet  I)  has  a  width,  between 
the  high-water  marks,  of  1,405  feet,  and  between  the  low- water  marks,  of  925  feet.  On 
the  south  side  of  the  cross-section  a  mud  flat,  bare  at  low-water,  runs  out  for  a  dis- 
tance of  450  feet. 

The  bottom  then  drops  off  and  runs  down  with  moderate  regularity  to  a  depth  of 
from  30  to  35  feet  close  under  the  north  bank,  which  is  nearly  vertical. 

Measurements  were  made  of  the  inflow  and  outflow  at  four  stations  on  the  cross-eec- 
tion,  the  most  southerly  one  being  about  200  feet  from  the  low-water  mark  on  the 
above-mentioned  mudflat,  and  the  most  northerly  one  about  135 feet  from  the  north  bank 
in  the  deepest  water.  The  mud  flat  extends  about  one-third  of  the  entire  width  of  the 
channel  into  the  water-way,  having  but  a  slight  current  over  it  during  either  flood  or 
ebb.  The  greatest  velocity  during  both  currents  was  at  Station  4.  The  difference  of 
time  in  the  settin^^  up  or  down  of  currents  between  the  opposite  sides  of  the  chaanel 
is  much  less  than  in  Brigantine. 
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Taking  the  flood  current  it  sets  np  at  Stations  4  and  3  simaltaneonsly. 

At  Station  3,  5  minutes  earlier  than  at  Station  2. 

At  Station  2,  15  minutes  later  than  at  Station  1. 

Making  a  diflference  in  time  between  the  south  and  north  banks  of  10  minutes  in  the 
setting  np  of  the  current  in  favor  of  the  former. 

As  regards  the  cessation  of  the  flood-current  it  ceases  simultaneously  at  Stations  4 
and  3  (5  minutes  earlier  at  Station  2  thau  at  Station  3,  and  simultaneously  at  Stations 
2  and  1),  making  a  difference  in  time  between  the  south  and  north  banks  of  5  minutes 
in  the  duration  of  current  in  favor  of  the  latter. 

Taking  the  ebbs,  the  current  sets  down  at  Stations  4,  3,  and  2  simultaneously,  and  at 
Station  1  on  the  south  side  10  minutes  earlier. 

The  ebb  ceases  20  minutes  earlier  at  the  south  bank  than  at  the  north  bank. 

The  mid-depth  velocities  taken  every  5  minutes  at  the  four  stations  throughout  flood 
and  ebb  currents  are  plotted  to  a  scale  of  distance  and  time  on  Sheets  K,  L,  M,  and  N. 
The  results  of  the  measurements  made  during  the  floods  are  given  in  the  following 
table: 

Table  G. — Flood-currents, 


Date. 


Feet, 
!|Septembern ....'. J       2.1180 

S{  September  12 \\      J;2JJJ 

.jseptemberia {j      JfJJO 


1 


Seconds. 
23.400 
23.400 
24  000 
28.400 
24.300 
25.200 


OubiefeeL 
^.561 
2&.812 
88.144 
22. 4M 
2f.873 
20.568 


Pursuing  the  same  method  as  with  Brigantine,  two  tables  of  proportions  are  obtained 
from  the  above,  as  follows : 

Table  K.^Flood-current 


Stations. 


Station  4 

3 

3 

2 


LOOOO 
0.6015 
1.0000 
0.6778 
LOOOO 
0.0905 


From  this  table  another  is  obtained : 

Table  K.— Flood-current 


Stations. 


StaUon  4 
8 
2 

1 


LOOOO 
0.6015 
0.40T7 
0.2836 
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The  measurements  taken  daring  the  ebb-currents  are  given  below. 
Table  Jj,^Ehh-ourrent», 


Date. 


>  September  6 * J 

I  September  18 J 

September  22 

I  September  17 J 


IWt 

L7M0 

1.54S0 

hsan 

L4370 
L1700 
1.4180 
0.8461 


21.900  n,« 

21,900  tim 
21,600  I       81.731 

21,800  AM 

22.600  31^411 

21,000  ai7> 

20,700  n.SM 


From  this  table  the  following  is  obtained : 

Tablv  ^,'— Ebb  current. 


SUtiODft. 

Date. 

Station  4. 
8. 

....| 

Sept  6 

5     LOOOO 
{     0.8801 
5      1.0000 
)     0.9072 
(     1.0000 
>     0.5882 

3. 
2. 
2. 
1. 

El 

Sept  18 
Sept  17 

From  this  is  again  derived — 


Table  1^,—Eblhcunent 


Stations. 

Station  4 

LOOOO 

8 

0.8S91 

2 

0.7794 

1 

0.4584 

From  Tables  K  and  N,  flood  and  corves  were  constructed  showing  the  proportiou; 
inflow  and  outflow  per  square  foot  of  area  during  a  current,  unity  being  icfneoeate^ 
by  Station  4  in  both  cases.  None  of  the  tides  obMrved  whilst  gauging  the  sevenl  lU- 
tions  in  this  channel,  happen  to  be  a  mean,  2  therefore.  1  flood  luid  I  ebb,  havinf « 
range  of  4'. 55,  have  been  selected  for  comparison,  namely: 


Bange. 


Mood,  September  11 

IBbb,  September  18. 
Bbb,  September  22. 


4'.  55 


4'.  56 
3'.  05 


Bef erenoe  to  I 


L.  W. 

—0.40 
H.W. 

—  0.10 

—  0.30 


H.W 
-a5 


Another  has  been  selected  as  giving  approximately  a  discharge  for  a  mean  curmt. 
Inspecting  the  flood  of  September  11  it  is  found  that  Stations  4  and  3  (TaUe  G 
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were  sauged  on  that  day.  The  inflow  of  water  per  sc^uare  foot  of  area  at  Station  4, 
vis,  ^,561  cubic  feet,  is  therefore  that  at  unity,  it  bemff  represented  by  that  station. 

Inspecting  the  ebb  of  September  18,  it  is  found  that  Stations  3  and  2  were  gauged 
on  that  day.  Selecting  the  discharge  at  Station  3  per  square  foot  of  area^  namely, 
33,739  cubic  feet  (Table  L),  and  applying  to  it  tne  proportion  it  bears  to  unity, 
lUM&ely,  0.8591  (Table  N),  the  discharge  per  square  foot  of  area  is  found  to  be  39,273 
for  Station  4,  or  unity. 

The  ebb  of  September  22  was  gauged  at  Station  2,  taking  the  discharge  there  per 
Moare  feet  of  area  26,460  cubit  feet  (Table  L)  and  applying  the  proportion  in  Table 
N,  namely,  0,7794,  we  obtain  33,949  cubic  feet  discharge  at  Station  4,  or  unity.  Fol- 
lowing the  same  method  as  used  on  Brigantine  Channel,  multiplying  the  product  of 
the  discharge  per  square  feet  of  area  at  the  station  representing  unity  and  the  mean 

firoportion  for  any  aivisions  obtained  from  the  curve  of  proportional  discharges  (Sheet 
)  by  the  area  of  such  divisions,  the  following  results  are  obtained  for  the  above- 
mentioned  tide : 

Total  inflow  of  flood-current  September  11, 561,923,311  cubic  feet ;  range  of  tide. .  4.'55 
Total  outflow  ebb-current  September  18,  553,410,c05  cubic  feet;  range  of  tide. .  4. '55 
Total  outflow  ebb-current  September  22,  478,396,131  cubic  feet;  range  of  tide. .  3.95 

This  would  seem  to  show  that  in  Absecom  Channel  the  inflow  and  outflow  for  tides 
of  the  same  range  may  be  considered  equal  with  light  winds,  the  difference  between 
the  tides  of  September  11  and  18  of  about  li  per  cent,  being  attributed  to  the  slightly 
increased  height  as  regards  mean  levels  attained  by  the  flood  of  the  11th.  (See  page  20.) 

The  volume  of  water  voided  by  the  ebb  of  September  22  is  probably  slightly  less 
than  that  of  a  mean  tide  of  4  feet,  the  range  being  0.^05  less,  and  the  low  and  high 
water  levels  lower  than  those  of  the  mean.    (See  page  20. ) 

Taking  the  discharge  of  this  ebb  of  the  22d,  namely,  478,396,131  cubic  feet,  and 
applying  to  the  proportion  between  the  total  areas  ot  the  two  channels,  namely,. 

^4  square  feet  for  Brigantine  j^  ^^^^  ^^^  ^  discharge  for  Brigantine  of  664,747,- 
17,975  square  feet  for  Absecom    '  »  li  ©  f      f 

700  cubic  feet,  which  is  only  4  per  cent,  less  than  the  volume  696,215,919  cubic  feet 
obtained  in  that  channel  by  measurement.    (See  page  14.) 

The  results  obtained  in  the  two  channels  would  seem  to  show  that  in  Absecom 
Channel  the  inflow  and  outflow  for  tidal  currents  of  the  same  range  and  relative  level 
are  equal,  and  that  in  Brigantine  Channel  the  inflow  exceeds  the  outflow  by  22  per  cent. 

Cabio  feot. 

Abeecom  Channel  average  flood-ourrent 478, 396, 131 

Brigantine  Channel  average  flood-current 892, 100, 209 

Total  inflow  through  inlet 1,370,496,340 

Abeecom  Channel  average  ebb-current 478, 396, 131 

Brigantine  Channel  average  ebb-current 696,215,919 

Total  outflow  through  inlet 1,174,612,050 

The  wind  on  the  davs  that  the  currents  selected  for  computing  discharges  were 
(^nged  was  light  on  all  occasions,  with  the  exception  of  September  15,  during  a  flood 
in  Brigantine  Channel,  when  it  was  fresh  from  northwest.  From  its  direction  this 
wind  would  have  atenaency  to  obstruct  the  inflow  into  Brigantine  Channel,  so  cannot 
be  held  accountable  in  any  way  for  the  excess  of  flood  over  ebb  water  and  may  very 
possibly  have  decreased  the  percentage  of  that  excess  on  that  day,  for  we  find  that,  ou 
comparison,  during  the  neaps  of  September  2  and  40  was  29  percent.,  with  light  winds, 
whilst  during  the  springs  of^  September  15  and  5,  with  a  fresh  adverse  wind  on  the  15th , 
the  excess  is  only  16  per  cent. 

The  great  influence  of  strong  winds  upon  the  inflow  is  very  clearly  shown  at  Sta- 
tions 3  and  2  in  Absecom  Channel,  for  we  find  that  on  September  11,  at  Station  3,  with 
a  tidal  Tongo  of  4.^55  and  light  northwest  wind,  the  average  inflow  per  square  foot  of 
area  was  29.812  cubic  feet  whilst  on  the  12th,  with  a  tidal  range  of  4.^10  only  and  a 
strong  soutnwest  wind  the  inflow  was  33.144  cubic  feet,  an  increase  of  ten  per  cent., 
the  dnration  of  tide  increasing  from  6  nours  45  minutes  on  the  11th,  to  6  hours  55 
minutes  on  the  12th. 

Again,  at  Station  2,  on  September  12.  with  a  tidal  range  of  4. '10  and  strong  south- 
west wind  the  inflow  per  square  foot  oi  area  was  22,466  cubic  feet,  whilst  on  Septem- 
ber 13,  with  a  tidal  range  of  only  3. '95  and  a  very  strong  south  wind,  the  inflow  was^ 
29,573  cubic  feet,  an  increase  of  no  less  than  24  per  cent.,  the  duration  of  tide  increas- 
ing from  6  hours  55  minutes  on  September  12,  to  7  hours  10  minutes  on  September  13. 

From  this  it  may  be  inferred  that  winds  of  any  strength  disturb  to  a  great  extent 
ike  relations  between  the  inflow  and  the  outflow  at  Absecom  and  Little  Egg  Harbor, 
&9II1  both  of  which  the  interior  bays  are  supplied,  and  that  with  strong  southerly  or 
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southwesterly  winds  more  water  passes  in  at  Absecom  than  on  tides  of  greater  range 
with  winds  in  other  directions.  The  fact  that  more  water  passes  in  at  Absecom  tkaa 
flows  ont  is,  to  some  extent,  supported  by  the  relative  duration  of  flood  and  ebb  tidea— 
•observed  whilst  p^augine. 

Average  duration  of  flood-tides,  6  hours  32  minutes. 

Average  duration  of  ebb-tides,  6  hours  07  minutes. 

In  computing  the  discharges  the  mid-depths  have  been  taken  as  the  meAn,  the  Siper 
-cent,  difference  found  to  exist  between  them  when  measured  beinff  allowed  to  otbei 
the  difference  in  range  and  levels  of  tides  used,  they  being  below  tne  mean. 


EBB-CURRENTS  0\1CR  THE  BAB. 


The  surface  and  bottom  velocities  were  measured  at  four  stations  in  the  neighbor- 
bood  of  the  bar,  with  the  following  results : 

Station  1,  on  crest  of  bar;  highest  surface  velocity  1.1  miles  per  hour;  bottom  ^ 
mile. 

Station  2,  at  Bar  Bouy ;  highest  surface  velocity  .5  mile  per  hour;  bottom  .6  mile. 

Station  3,  half  way  between  Stations  2  and  4;  highest  surface  velocity  1.5  mikt 
per  hour ;  bottom  1.4  miles. 

Station  4,  at  Channel  Bouy ;  highest  surface  velocity  2.6  miles  per  hour;  bottom  %!i 
miles. 

The  velocities  observed  are  plotted  to  a  scale  of  distance  and  time  on  sheet  O.  They 
show  that  the  currents  on  the  bar  set  down  from  30  to  40  minutes  after  middle  of  slaod 
high-water  at  the  iulet^  and  cease  from  45  to  60  minutes  after  middle  of  stand  low- 
water  at  the  inlet.  Stations  1  and  4  were  occupied  the  same  daj^  during  a  spring-tide  with 
A  range  of  4.  '6,  the  wind  being  from  the  south.  The  highest  velocity  at  Station  1  ^  on  the 
crest  of  the  bar,  was  observed  during  the  third  quarter  of  the  current,  when  it  attained  iti 
maximum  velocity  of  1.1  miles  an  hour  on  the  surface  and  about  nine-tenths  of  a 
mile  at  the  bottom.  Stations  2  and  3  were  occupied  the  same  day  durins  a  neap-tide 
with  a  range  of  3. '35,  the  wind  being  from  the  east.  The  high  velocitv  shown  at  Sta- 
tion 1  in  the  third  quarter  of  the  current  does  not  appear  at  Station  2,  the  a4iou>^ 
station,  where  the  maximum  velocity  was  obtained  during  the  second  quarter,  being 
about  eight-tenths  of  a  mile,  at  the  surface  and  six-tenths  at  the  bottom.  Whim 
lyin^  at  Station  2,  it  was  noticed  that  the  current  was  rnnnine  much  stronger  womt 
few  uuudred  feet  to  the  south  of  the  station  during  the  third  quarter  than  at  tke 
station  itself,  namely,  the  bar  bouy.  This  .was  no  doubt  the  current  that  showed  it- 
self at  Station  1,  during  the  third  quarter,  its  northerly  edge  probably  striking  that 
station  being  forced  to  the  northward  by  the  southerly  wind  then  blowing.  As  the 
wind  was  east  when  Station  2  was  occupied,  this  north  edg^e  of  the  current  was  foreed 
more  away  to  the  southward,  and  the  thick  of  the  current  instead  of  passing  throng 
the  bar  channel  passed  over  the  shoals  to  the  south  of  it.  With  reference  to  the  la- 
shore  stations,  3  and  4,  their  maximum  velocities  appear  to  extend  over  the  greater 
portion  of  the  second  and  third  quarters.  Station  3  slacking  up  a  little  sooner  in  the 
third  (quarter.  The  surface  and  bottom  currents  at  the  in-shore  Stations  3  and  4  ae^M 
to  set  in  much  the  same  direction  at  the  off-shore  Stations  2  and  1,  the  bottom  aeneraUy 
set  from  one-half  to  one  point  to  the  southward  of  the  surface,  both  of  them,  nowever, 
swinging  with  great  irregularity. 

There  was  considerable  sea  on,  when  these  stations  were  occupied,  and  consequflstly 
great  precision  cannot  be  expected  in  either  velocity  or  direction  of  cnrrent.  The 
measurements  were  extended  to  a  ipinute  in  time  at  the  off-shore  stations  in  hopes  of 
neutralieing  errors  caused  bv  motion  of  boat  and  float.  The  directions  daring  < 
hour  of  current  are  tabulated  below. 


Station  4,  wind  S. 


SUtion  3,  wind  E. 


Stetion  2,  wind  E. 


Statkm  1,  wiaA  & 


First  hour  .. 

Second  hour 

Third  hoar  . 
Fourth  hoar 
F  Jth  hoar  . . 

Sixth  hoar . . 


SE.  hy  S.  I  S.  to 

SSE.  to  SE.  by  8. 

SE.byS.  4  S.... 

SE.byS.iS 

SE.byS.iS 

SSE.  to  S.  by  E. 
and  SE.  by  S. 


S 

S.  to  SE.  by  S  . . . 

SE.byS 

SE.byS 

SE.  by  S.  to  SE, 

byS. 
SB.  by  E.  to  SE  . 


ESE.toSE.  byE. 

ESE.toBB.  by£. 

ESE.  4S.  toSE  .. 
SE.  to  B.  SE.  i  S. 
ESE.  to  SB 


SB.byB.toESB. 


E.  by  S.  to  SK.  ^ 

E. 
8B.byB.toSS.^ 

S. 
SEtoSSE. 
SE.  to  SE.  by  8. 
SE.  byS.toSK.by 

SB.  by  B.  to  I 


As  the  method  employed  in  gauging  the  inlet,  a  few  words  are  perhaps  neoeasarj. 
Of  course  running  the  floats  between  ranges  and  observing  tne  velocitiea  fnm 
shore  would  be  preferable  to  measuring  them  off  a  log-reel,  but  in  the  high  velociliai 
found  in  tidal  waters  the  former  method  is  not  practicable,  owing  to  the  lengtk  af 
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time  consumed  in  ]  inking  np  floats  and  letting  them  go  again,  especially  as  rapidity 
in  making  consecutive  measurements  is  the  most  important  feature  in  gauging  tidal 
waters,  an  interval  of  5  minutes  being  about  the  longest  that  should  be  lulowed  to 
Iax>se,  owin^  to  the  rapidity  and  variableness  of  the  changes  in  velocity.  That  the  mid- 
ilejith  velocity  bears  a  close  relationship  to  the  mean,  in  some,  if  not  all  tidal  waters, 
has  been  ascertained.  The  only  point  open  to  question  in  the  method  used  in  gauging 
Absecom  Inlet  is,  whether  the  volumes  of  water  passing  any  two  given  points  on  a 
cross-section  always  bear  the  same  proportion  to  one  another,  irrespective  of  the  range 
of  tide.  It  is  only  reasonable  to  suppose  that,  putting  aside  the  influence  of  hi^h  wincte, 
«uch  is  the  case.  This  chance  of  error  can  of  course  be  overcome  by  occnpymg  every 
station  in  a  cross-section  simultaneously. 

In  cross-sections  of  any  great  width  this  would  necessitate  the  employment  of  a  large 
number  of  boats,  as  in  no  case,  if  good  results  are  required,  should  the  stations  be 
more  than  200  feet  apart.  Also,  if  a  mean  discharge  should  be  required,  it  would 
necessitate  the  repetition  of  such  gauging  for  several  days,  tmtil  the  discharge  of 
a  curt^nt  of  mean  range  of  tide  were  obtained.  These  conditions  complied  with, 
there  is  no  reason  why  the  volumes  of  tidal  waters  cannot  be  gauged  with  a  very  close 
approximation  to  correctness. 

As  regards  the  eflect  of  firiction  in  taking  the  line  ofi"  the  reel,  in  high  velocities  it 
may  be  discarded,  and  in  low  velocities  it  can  to  a  great  extent  be  neutralized  by  a 
judicious  feeding  of  the  line  off  the  reel  by  the  persons  tending  it. 
Very  respectfully,  your  obedient  servant, 

O.  Daubknky, 

Civil  A89istant, 

Col.  WiLUAM  Ludl6w, 

Corp9  of  Engineers f  U,  S,  A, 

The  computation  of  the  tidal  discharges  referred  to  in  this  report  are  appended. 


BKIGANTINE  CHANNEL. 

{  Floodcarrent,  September  15;  ranse  of  tide,  4'.30;  inflow  in  cubic  feet  per  square  foot  of  area  at 

Station  1=>47.020.1 


Nomber  of  division. 

II 

47,020 
47,020 
47,020 
47,020 
47,020 
47,020 
47,080 
47,020 
47,020 
47,020 
47,020 
47,020 
47,020 
47,020 
47,020 
47,020 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

r 

X 
X 
X 
X 
X 
X 

V 

1^ 

la 

= 

1 

0.030 
0.108 
0.225 
0.400 
0.6M 
0.773 
0.833 

no 

755 

2.169 

2,348 

2,229 

1,902 

1,220 

497 

618 

702 

820 

1,029 

1,806 

2,929 

3,428 

2,437 

Oubit/ML 
165,  IM 

11 

8,834.917 

in 

22, 841, 219 

IV 

44,067,244 

V 

'    62,255,714 

VI 

69, 130, 96B 

VII 

47,784,666 

VHI 

0.704      X 
0.725  1  X 
0.770  1  X 
0.810  1  V 

16, 45L  742 

IX 

20.892,067 

X 

25,410,859 

XI     

St  577, 681 

XII 

0.854 

X 

41,319.619 

XIII 

0.879 
0.041 
0.901 

X 
X 
Y 

74,643.194 

XIV 

237,314,764 

XV 

159, 501, 198 

XVI 

0.780     X 

89,878.7S6 

Total  inflow 

! 1 

946,558,156 

1          ; 
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[Bbb-carreut,  September  5;  range  of  tide,  4'.20 ;  outflow  in  cubic  feet  per  square  foot  of  irMtt  Stotia 

5=66,347.  J 


Number  of  division. 


I. 

m. 

IV. 

T.. 

VI.. 

vn. 
vm. 

IX.. 
X.. 

XI.. 
XH. 

xin. 

XIV.. 

XV. 

XVI. 


eJr5 


66,347 
66,347 
66,347 
66,347 
66,347 
66.347 
66,347 
66,847 
66.347 
66,347 
66.347 
66,347 
66,347 
66,347 
^  66,347 
66,347 


Total  outflow. 


P 


0.0S5 
0.366 
0.761 
0.062 
0.990 
0.881 
0.603 
0.288 
0.270 
0.269 
0.262 
0.262 
0.269 
0.276 
0.205 
0.072 


h 

la 


110 

755 

2.159 

2,343 

2,229 

1,902 

1,220 

497 

613 

702 

820 

1,029 

1,806 

2,929 

3,423 

2,437 


III 


CvJbie  fta 

18,  a.  > 

ion  MUM 

m4N^4r 

llI,IH3li 
48,MtH: 
•,4Mr( 
ll,«,»l 
11.58S,fc 

14,  Si  or- 

1       4«,55T.IP 
I       11.641V. 

'    Tvimo 


[Flood-current,  September  2;  range  of  tide,  3'.75 ;  inflow  in  cubic  feet  per  square  foot  of  ana  it  m 

tion  1  =  41.610.1 


Number  of  division. 


I. 

n. 
m . 
IV. 

V. 
VI. 

vn. 
vin. 

IX. 
X. 

XI. 

xn. 
xm. 
xrv . 

XV. 

XVI  . 


Total  inflow. 


11 

CiOQ 

.go 


41, 610 
41, 610 
41,610 
41, 610 
41, 610 
41, 610 
41, 610 
41, 610 
41, 610 
41, 610 
41, 610 
41,610 
41, 610 
41, 610 
41, 610 
41, 610 


0.030 
0.108 
0.225 
0.400 
0.594 
0.773 
0.833 
0.704 
0.725 
0.770 
0.819 
0.854 
0.879 
0.941 
0.991 
0.780 


J._.l 


uo 

755 

2,159 

2,343 

2.229 

1,902 

1,220 

497 

613 

702 

820 

1,029 

1,806 

2,929 

3,423 

2,437 
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[  Sbb-current,  September  4 ;  range  of  tide,  3'.65 .-  out  flow  in  cubic  feet  per  square  foot  of  area  at  Statiea 

5=50,104.1 


Number  of  division. 


I. 
II. 

in. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

xn. 
xni. 

XIV. 

XV. 

XVI. 


Total  outflow . 


in  cubic 
unity  or 
5. 

1 

ll 

t  division 
current. 

>«l 

^      1 

'Sl 

^  ? 

III 

p  i 

ti 

II 

O 

s      1 

^      1    i     <§''  . . 

1 

Cuhicfeet. 

50.104 

X 

0.055     X 

no 

=: 

303,122 

50,104 

X 

0.366  i  X 

755 

^ 

13.84.S.256 

50,104 

X 

0.761  '  X 

2.159 

82, 320, 961 

50,104 

X 

0.062  1  X 

2,343 

= 

1]2,932.88S 

50,104 

X 

0.090      X 

2,229 

= 

110. 513, 9W 

50,104 

X 

0.881 

X 

1,902 

r= 

83,  957, 306 

50,104 

X 

0.603 

X 

1,220 

■=z: 

36,  859. 401 

50.104 

X 

0.288 

X 

497  1  =  !          7.171,666 

50,104 

X 

0.270 

X 

G13 

=  1          8,292.ni 

50.104 

X 

0.269 

X 

702 

= 

9,461,622 

50,104 

X 

0.262 

X 

820 

= 

10.76l.86§ 

50,104 

X 

0.262 

X 

1,029 

= 

13,507,912 

50,104 

X 

0.269 

X 

1.806 

= 

24, 841,  IM 

50,104 

X 

0.276 

X 

2,929 

^ 

40,494.8W 

50,104 

X 

0.205 

X 

3,423 

■= 

35, 977, 786 

60,104 

X 

0.072 

X 

2,437 

8.791«44t 

599,  583, 41t 

AB8EC0M  CHANNEL. 

[Flood-current,  September  11 ;  range  of  tide,  4'.55 ;  inflow  in  cubic  feet  per  square  foot  of  area  nt  Sti^ 

tion  4=49.561.1 


Number  of  division. 

Inflow    in    cubic 
feet  at  unity  or 
SUtion  4. 

1, 
% 

r 

0.043 
0.100 
0.154 
0.241 
0.318 
0.375 
0.427 
0.606 
0.758 
0.985 
0.9U9 
0.350 

t 
X 
X 

X   1 
X  I 

X  1 
X   1 
X 

X  ' 
X 

X 

Area  of  division 
in  square  feet. 

I        

49,561 
49,561 
49,561 
49.561 
49.561 
49,661 
49,561 
49.561 
49,561 
49.561 
49.561 
49,561 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

I 
518  '  = 

II  

187     « 

in  

365  1  = 

IV 

796     == 

V             

1,116  t  = 

VI 

1,346  1  <= 

vn 

1,884  1  = 

Tin 

2,417  '  = 

IX 

2, 741     = 

X 

3,241      = 

XI 

3,068     = 

xu 

296     =-- 

Total  Inflow 

• 

*tt  fl 

U 


«  a 


Cubic  feet. 

1, 103, 926 

926,796 

2,785.880 

9,507.600 

17.588.620 

25,016,011 

39.870,460 

60,613.662 

102, 972, 170 

158.218,610 

138,186,000 

5,184, 6a 

561,928,811 


846 


[Sbb-cun* 


I.. 

n.. 

IV.. 

v.. 

VI.. 

vn.. 

vni.. 

rx.. 

X.. 

XI.. 

xn.. 


[Kbb' 


VI 
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The  vicinity  of  Redely  Island  had  been  examined  the  year  pre\iou8. 

The  8tndy  of  the  most  suitable  method  of  construction  to  be  adopted 
for  this  harbor  is  not  yet  complete,  but  is  in  progress  and  will  be  made 
the  subject  of  a  special  report  before  the  end  of  the  year. 

Consultation  with  those  interested  in  the  navigation  of  the  Delaware 
discloses  a  predominating  weight  of  opinion  in  favor  of  the  vicinity  of 
Listen's  over  Reedy  Island,  as  the  proper  location  for  the  harbor.  The 
cx)n8truction  will  depend  partly  upon  the  location,  but  it  may  be  said 
that  subsequent  investigation  tends  to  confirm  the  conclusions  sug- 
gested in  Colonel  Ludlow's  report  of  January  24, 1880,  namely:  that  the 
structure  should  be  entirely  detached  from  the  shore,  and  be  built  of 
iron  piles  rather  than  stone  piers^. 

The  most  advantageous  position  indicated  by  the  charts  seems  to  be 
in  the  vicinity  of  the  intersection  of  the  Finn's  Point  Ranges  with  the 
Port  Penn  Ranges. 

These  ranges  make  such  an  angle  with  each  other  as  to  compel  ves- 
sels to  haul  nearly  6  points  to  the  eastward  to  pass  from  one  course  to 
the  other,  the  channel  cutting  off  the  intersection.  Sailing  vessels  in 
winter  can  generally  get  as  far  as  Listen's  even  with  a  northeast  wind, 
and  are  frequently  unable  to  get  fiirther,  both  by  reason  of  the  change 
of  course  and  the  masses  of  drifting  ice  encountered  near  the  head  of 
the  bay. 

Placing  the  ice-harbor  outside  and  to  the  westward  of  the  ranges 
avoids  any  possible  interference  with  vessels  pursuing  their  voyages, 
while  it  would  be  perfectly  accessible  to  such  as  m.ay  require  its  protec- 
tion, whether  on  the  outward  or  inward  passage. 

The  preliminary  estimates  given  in  the  report  before  jiUuded  to  were 
$158,001).  It  seems  probable  that  the  completed  structure  will  require 
a  total  expenditure  of  about  $250,000. 

The  necessity  of  this  harbor  to  the  navigation  of  the  Delaware,  par- 
ticularly during  the  winter  season  and  from  three  to  five  months  of  the 
year,  has  been  urgently  pressed  upon  the  attention  of  this  office  by  the 
various  commercial  interests. 

It  is  hazardous  even  for  an  iron  steamsr  to  anchor  when  exposed  to 
the  pressure  of  moving  ice,  and  there  is  no  doubt  that  the  construction 
of  suitable  ice-harbors,  and  in  especial  one  near  the  head  of  the  bay,  is, 
next  to  the  permanent  deepening  of  the  navigation,  and  even  taking 
precedence  of  this  in  winter,  the  most  valuable  improvement  needed  for 
the  commerce  of  the  Delaware  River. 

A  preliminary  appropriation  of  |100,000  is  recommended  for  this  pur- 
pose. 
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IMPROVEMENT  OP  HABBORS  AND  RIVERS  ON  EASTERN  SHORE  OP 
CHESAPEAKE  BAY;  AND  OF  THE  SUSQUEHANNA,  BUSH,  AND  PA- 
TAPSCO  RIVERS  IN  MARYLAND,  ON  THE  WESTERN  SHORE;  OP  BROAD 
CREEK,  DELAWARE;  OF  JAMES  AND  APPOMATTOX  RIVERS  AND 
ONANCOCK  HARBOR,  VIRGINIA;  OF  GREAT  KANAWHA,  ELK,  AND 
SHENANDOAH  RIVERS,  WEST  VIRGINIA;  OF  NEW  RIVER,  VIRGINIA 
AND  WEST  VIRGINIA;  AND  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA. 


REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CRAWHILL,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  IrtHl,   lilTH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

United  States  Engineer  Office, 

Baltimorej  Md,,  July  27,  1881. 
General:  I  have  the  honor  to  forward  herewith  the  annual  report 
for  the  year  ending?  June  30,  1881,  for  w^orks  of  improvement  of  rivers 
and  harbors  and  of  surveys  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieutenant  Colonel  of  Engineers. 
Brig.  Gren.  IT.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A, 


G  I. 

improvement  OF  the  channel  OP  the  Susquehanna  river  above 

AND  below   HAVRE    DE  GRACE,  AND  TO  COMPLETE  THE    WORK  AT 
the  fishing  battery  light  STATION.  NEAR  SPESUTIE  ISLAND. 

The  first  operations  of  the  United  States  for  the  improvement  of  the 
navigation  of  this  portion  of  the  river  were  in  1858,  as  detailed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1880,  beginning  at  page 
615,  and  the  history  of  the  work  was  there  brought  down  to  June  30, 
1880.    Prior  to  that  date  very  little  had  been  done  since  1871. 

An  appropriation  of  $28,000  was  made  June  14, 1880,  in  pursuance  of 
the  following  estimate  of  January  17, 1880: 

Dredging  a  channel  for  navigable  nse  to  a  depth  of  12  feet  at  mean  low- wa- 
ter, between  Havre  de  Grace  and  Spesutie  Island (tI2, 000 

Dre<lging  and  other  work  for  Fish  Commission  at  or  near  Battery  light 15, 000 

Removal  of  cribs,  &c.,  above  Havre  de  Grace 1,000 

Proposals  for  work  under  the  first  of  these  items  were  invited  by  ad- 
vertisement of  July  28, 1880.  In  the  specifications  it  was  stated  the 
depth  of  dredging  would  average  from  3  to  4  feet,  in  order  to  attain  the 
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required  depth  of  channel  of  12  feet  at  mean  low-water.  The  material  to 
be  removed  was  found  to  be  one-third  stiff  clay  and  the  remainder  sand 
and  alluvium.  The  material  excavated  was  to  be  dumped  in  water  from 
5  to  11  feet  in  depth,  in  places  to  be  provided  by  the  contractor,  and  to  be 
approved  by  the  United  States  engineer,  without  expense  to  the  Uniteil 
States.  Care  was  taken  as  usual  to  select  places  where  the  mat^ial 
thus  dumped  would  not  be  a  new  obstruction  to  navigation  and  woaW 
not  be  brought  back  into  the  channel  again  under  the  intiuence  of  the 
fluvial  and  tidal  currents. 

The  contract  was  awarded  to  the  Morris  &  Cnmings  Company  of 
New  York,  at  14g  cents  per  cubic  yard  for  material  excavated  and  re^ 
deposited. 

They  commenced  work  September  24, 1880,  and  continued  until  Dt* 
cember  1,  when  a  suspension  was  caused  by  the  ice.  They  resumed 
March  16, 1881,  and  completed  their  engagement  April  12,  1S81.  The 
material  removed  under  the  contract  amounted  to  81,576  cubic  yards. 
The  result  of  the  dredging  was  to  restore  a  navigable  channel  of  12  feet 
at  mean  low-water,  with  a  M^idth  of  not  less  than  90  feet  except  where 
the  depth  before  dredging  was  11  or  11^  feet,  and  at  such  places  the 
width  excavated  was  only  45  feet. 

Early  in  December,  1880,  a  number  of  the  old  *^boom  cribs'*  above 
the  railroad  bridge  at  Havre  de  Grace  were  removed  by  the  use  of  dy 
namite  very  promptly  and  successfully  by  Mr.  C.  L.  Kalmbach,  the  effi- 
cient superintendent  of  such  explosives  on  the  James  River,  who  wa^i 
brought  to  the  Susquehanna  for  temporary  duty.  The  cost  of  the  work 
was  less  than  $1,000.  An  extract  from  Mr.  Kalmbach's  report  of  De- 
cember 6,  1880,  follows: 

I  commenced  work  at  noon  of  November  30, 1880,  at  the  uppermost  pier  ia  the  chas- 
nel.  The  ice  was  4  to  5  inches  thick,  and  enabled  us  to  get  along  more  rapidly  than 
we  could  in  open  water.  At  noon  of  December  4  the  ammunition  gave  ont,  bat  w*- 
had  wrecked  sixteen  piers  and  broken  a  protruding  comer  of  the  seventeenth,  tfcr 
outermost  of  the  three  next  the  canal.  The  cribs  in  the  channel  are  entirely  gone  ant 
those  in  shallow  water  have  their  frames  thoroughly  broken  up.  Of  the  133  torpedtio 
fired,  fully  one-fourth  were  used  to  blow  the  sand  and  mud  away  firom  the  sIcIpa  of  the 
cribs  so  as  to  enable  the  wrecking  charges  to  be  placed  close  under  the  bottoms.  Tbr 
depth  of  water  attained  around  them  was  8  to  12  feet. 

^me  of  the  bracing  timbers  on  the  inside  are  still  in  position,  held  down  by  i^ 
weight  of  the  stone  filling,  but  the  outside  frames  of  all  the  cribs  are  entirely  p*or. 
It  is  not  likely  anything  will  remain  of  cribs  or  tilling  after  the  ice  goes  in  the  spnxij- 

The  cribs  removed  were  of  timbers  from  12  to  16  inches  square,  well 
tied  together,  bolted  and  filled  with  stone.  The  horizontal  dimensioD^ 
were  about  15  by  20  feet,  the  depth  varying  fix)m  8  to  18  feet.  Tbe> 
were  built  on  the  mud,  having  planked  bottoms.  Some  had  sunk  in  the 
mud  (the  heaviest)  as  much  as  8  feet.  It  was  not  expected  to  remove  all 
of  them  comi)letely.  The  object  was  to  give  such  a  depth  over  them  Uiat 
ice  would  pass  readily  over  them  and  not  hang. 

In  February,  1881,  an  ice  gorge  formed  near  Havre  de  Grace,  of  which 
the  following  account  is  given  fix)m  observations  made  by  Mr.  W.  J. 
McCullough : 

The  ice  commenced  breaking  up  in  the  night  of  11th  and  12th  and  the  first  gorft 
was  formed  at  Rock  Run,  at  upper  end  of  town  of  Port  Deposit,  extending  mcrom  l« 
Spenser's  Island,  on  the  western  bank ;  this  was  at  about  5  a.  m.  on  the  12tn.  Break- 
ing off  along  western  end  of  gorge,  the  ice  then  passed  down  the  western  side  of  the 
river  1  mile,  to  Cari-'s  Battery,  then  in  a  straight  line  to  head  of  Watson's  lalaad. 
along  the  liats  on  the  western  side  of  the  river,  piling  up  on  the  fiats  from  4  to  15  fen 
above  low-water  and  from  6  to  20  feet  high  about  the  island.  Thence  forcing  its  way 
around  north  end  of  island,  it  passed  down  the  eastern  side  of  river  and  island  nntii 
it  met  the  solid  ice  above  railroad  bridge,  when  it  gorged  near  Verdin's  wharf  aa4 


APPENDIX   G.  851 

«nd  of  island,  the  ice  piling  back  to  head  of  island.  This  mass  of  ice,  it  may  be  well 
to  note,  did  not  break  away  at  all,  but  has  simply  melted  and  disappeared  in  large  part. 

When  this  last  gorge  had  formed  on  eastern  side  and  at  foot  of  Watson^s  Island,  the 
other  gorge  on  wetttern  side,  at  head  of  island,  broke  away  at  about  12  noon  on  Saturday, 
12th,  stopping  only  for  a  few  minutes  at  lower  end  of  island  and  outlet  locks  of  canal, 
which  latter  is  covered  to  a  depth  of  15  or  20  feet. 

It  may  )>e  noted  that  the  gorge  at  head  of  island,  did  not  form  on  line  of  old  boom 
piers,  but  on  Hhoal  in  the  river.  A  careful  examination  discovered  no  traces  of  these 
piers  except  the  two  near  canal  bank,  which  were  not  blown  up  last  year.  After  pass* 
in^  lower  end  of  Watsou^s  Island  and  canal  locks  as  above,  the  ice  passed  through 
bridge  piei-s  and  down  the  **main  "  or  western  channel  until  it  encountered  the  heavy 
«olid  ice  extending  up  from  Spesntie  Island  to  near  Donoho's  Battery  light,  when  it 
formed  a  gorge  above  the  Battery,  extending  across  the  channel  and  over  on  to  the  flats 
on  either  side.  This  gorge  backed  the  ice  in  heavy  masses  up  stream  to  a  line  joining 
the  head  of  the  Penny  shoals  and  the  Furnace  wharf,  above  Point  Concord  light,  the 
ice  extending  from  the  bottom  up  to  4  or  5  feet  above  low-water.  Deflected  i)y  this 
dam  near  Point  Concord,  the  still  down-flowing  ice  and  water  forced  a  passage  over 
the  flats,  in  a  southeasterly  course,  toward  Turkey  Point  (at  mouth  of  Elk  River)  and 
eo  passed  out  to  the  bay. 

On  the  22d  and  23d,  when  examination  was  made,  the  ice  above  railroad  bridge  was 
still  piled  up  from  5  to  15  feet  high  on  the  flats  along  western  bank  of  river,  as  hi^h 
np  as  Lapidum,  and  on  the  east  bank  from  Port  Deposit  to  a  quarter  mile  above  rail- 
road bridge  from  4  to  10  feet  high.  For  a  mile  below  the  bridge  the  western  channel 
is  open  and  a  narrow  opening  permits  small  vessels  to  get  out  by  the  old  channel  close 
under  western  shore,  but  the  main  channel  is  still  filled  with  ice. 

Much  ice  remained  above  and  below  Havre  de  Grace  as  late  as  the  1st 
of  March,  1881. 

Operations  were  commenced  at  the  Fishing  Station  at  Donoho's  Bat- 
tery light  in  July,  1880.  The  work  desired  by  the  Fish  Commissioner 
was  the  removal  of  the  old  riprap  wall  around  the  light  house,  the 
inclosing  of  the  whole  area  of  the  site  with  a  new  wall,  using  the  mate- 
rial of  the  old;  the  dredging  of  a  large  part  of  the  inclos^  area  to  a 
depth  of  7  feet  at  mean  low-water;  filling  in  a  portion  of  the  site  above 
high- water  mark  to  receive  sheds,  &c.;  dredging  a  channel  to  connect 
the  inclosed  area  with  the  main  channel  of  the  river;  the  building  of  a 
crib  outside  the  basin,  intended  for  a  mooring  wharf;  the  putting  up  of 
a  crane  to  aid  in  handling  fish,  ice,  &e. ;  and  the  construction  of  a  plat- 
form outside  the  basin,  upon  which  to  draw  up  the  seines.  All  this  has 
been  essentially  completed  except  the  last  item.  It  is  believed  the 
expenditure  of  $2,000  in  the  year  beginning  July  1, 1881,  will  complete 
the  fishing  station  to  the  satisfaction  of  the  Commissioner. 

The  appropriation  of  $15,000  of  March  3, 1881,  was  for  the  river  above 
and  below  Havre  de  Grace.  No  part  of  it  was  spent  above  Havre  de 
Grace  prior  to  July  1,  1881.  An  examination  made  in  May,  1881,  indi- 
cated the  necessity  for  the  removal  of  75,000  cubic  yards  of  material 
l>etween  Havre  de  Grace  and  Port  Deposit,  to  make  a  channel  12  feet 
deep  at  mean  low- water  and  50  feet  wide. 

Some  additional  dredging  may  also  be  needed  to  give  greater  width 
to  the  channel  below  Havre  de  Grace.  To  determine  the  extent  of  this 
»  resurvey  is  needed,  which  will  be  soon  made,  and  thereafter  a  special 
report. 

Money  statement. 

July  1,  1880,  amonnt  available $28,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$43,000  00 

Jnly  1, 1881,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1, 1880 35,878  31 

July  1,18(?1,  amount  available 7,121  69 
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AbstrcKt  of  propoaah  for  dredging  Susquehanna  River,  Maryland,  opened  at  12  o'clock  m. 

August  18,  1880. 


No. 


Name. 


F.  B.  Colton 

E.  Brainard,  jr 

Amerioan  th^dging 

Company. 
Morris   &   Cnmings 

Dredging  Company. 
H.P.Gilbert 


Keeidence. 


New  York 

Wilmington,  Del. 

New  York 

Philadelphia 


Time  of  comple*     Price  per  ' 
tion.  cubic  yard. 


Bemarka. 


New  York . 
Georgetown,  D.  C . 


Provided  in  ape-  \  i 
ciflcations.      )  { 


I 


Contract  with  Morris  &  Cumlngs  Dredging  Company. 


G    2. 


fO  154  '  Mea«ared  in  tcovi. 

15  Do. 

16 
16 

HI 

16  MeAsoTpd  in  Mowt. 


IMPROVEMENT  OF  NORTHEAST  RIVER,  MARYLAND. 

Upon  a  report  and  an  estimate  from  the  Engineer  Department,  an 
appropriation  of  $10,000  was  made  for  this  river  in  June,  1872,  which  wa* 
expended  in  carrying  out  the  project  estimated  for ;  namely,  making  a 
channel  60  feet  wide  at  bottom,  with  a  ruling  depth  of  5  feet  at  mfan 
low- water,  from  the  5-foot  curve  near  the  mouth  of  the  river  to  thf 
wharf  at  Xortheast,  and  making  a  turning  basin  in  fix)nt  of  the  whari' 
about  120  feet  square.  Originally  there  were  shoals  below  the  town  wiili 
less  than  2  feet  of  water  on  them  at  low-water. 

This  work  was  done  by  contract  in  1872  and  1873.  Nothing  fiii:tlirt 
was  done  for  this  place  until  1879,  when  Congress  directed  a  resorvey, 
which  was  made  in  October,  1879.  It  was  found  that  while  the  dredgwl 
channel  had  stood  quite  well,  somewhat  greater  depth  was  desired  by 
the  community. 

Congress  made  an  appropriation  of  $5,500  June  14, 1880.  A  contract 
was  entered  into  with  Mr.  Van  Patten,  at  the  rate  of  24  cents  per  cabie 
yard  for  dredging  and  redepositing,  scow  measurement.  The  work  be- 
gan September  16, 1880,  and  continued  through  October  and  November, 
when  a  suspension  was  caused  by  ice.  The  work  was  renewed  March 
15, 1881,  and  completed  at  the  close  of  April. 

It  is  only  about  5  miles  from  the  town  of  Northeast  to  the  month  of 
the  fiver  of  the  same  name.  The  result  of  the  contract  of  1880-'81  hsw 
been  a  channel  with  not  less  than  from  5J  to  6  feet  at  mean  low-wat«*r. 
An  enlarged  turning  basin  has  been  excavated  near  the  town,  to  which 
a  depth  of  8  feet  was  given.  Where  a  small  stream  comes  into  the  river 
just  below  the  wharves,  and  brings  down  much  sand  and  mud,  the  depth, 
for  200  feet  in  length,  has  been  made  10  feet 

The  quantity  of  material  removed  has  amounted  to  19,876  cubic  yardis 
measured  in  the  scows. 

The  dredged  material  was  deposited  in  coves  on  either  side  of  the 
river,  at  as  great  a  distance  as  possible  from  the  channel,  so  as  to  avcml 
any  danger  of  its  being  washed  back  again. 

Northeast  is  a  thriving  town,  with  a  population  of  about  13K).  It 
does  a  large  business  in  merchandise,  and  contains  a  number  of  maiin- 
facturing  establishments  of  various  kinds.  A  large  amount  of  grain  i* 
shipped  from  the  town,  and  a  good  business  is  done  in  railrosid  ties, 
spokes,  staves,  &c.    Two  vessels,  respectively  of  120  and  90  tons,  trade 
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rt^gularly  to  Northeast,  and  others  make  occasional  trips.     At  long 
intervals  a  steamboat  is  seen  at  the  wharves. 

The  location  of  the  town  on  the  railroad  to  Baltimore  and  Philadel- 
phia makes  that  the  chief  route  of  the  trade,  and  keeps  down  the  com- 
merce <m  the  river. 

Money  statement 

July  1,  18*^1,  amount  available $5,500  00 

July  1,  l^*<l,  amouut  expeuiled  tliiriu^  fiscal  year,  excioeive  of  outstauding 

liabilities  July  1,  1880 5,499  62 

Amount  available :W 


Abstract  of  proposals  for  dredffUg  Northeast  Riverj  Maryland^  opened  at  12  m.,  August  17, 

1880. 


Time. 


No. 


Name. 


ReHidence. 


Commence.       Complete. 


Price  per 
cubic  vard. 


F.  PiUgeoii,  jr New  York Within   fis-  Within   fis- 
cal vear.  cal  year. 

J.VanPatttn Philadelphia Nov.  i:.,  1880.  Apr.lO.lSHl. 

American    Dredg-    do ()<t.  1,  1880..  Jan.  1, 1881  .• 

I      iug  Coiiipanv 

DaniflCoustautine.    Baltimore Apr.  1,1881..  June 31, 1881 

H.P.GiU»ert  Georgetown.D.C.  Oct.1,1880 


$0  55 


Remarks. 


Scow  measuro- 
meut. 
Do. 

Do. 
Do. 


Contract  with  J.  Van  Patten. 

INFORMATION'  AS  TO  THE  C^OMMKKCE  OF  NORTHKA8T  RIVER,  FROM  MR.  W.  W.  DAVI8?, 
KECF.IVKD  THROUGH   HON.   J.   L.   THOMAS,  COLLECTOR  OF   BALTIMORE. 

There  are  shii>ped  from  this  place  ^Northeast),  to  southern  markets  principally, 
30,000  bushels  grain ;  received,  3,000  bushels  of  coal ;  shipped  and  received,  from 
2,000,000  to  :<,mK),000  feet  of  oak  and  pine  Inmber ;  shippe*!,  from  2,000  to  3,000  tons  of 
hay ;  kaoline  and  other  clays,  from  2,000  to  3»000  tons ;  merchandise,  from  2,000  to 
.3,000  tons.  Vessels  drawing  about  8  feet  of  water,  loaded,  would  be  all  that  are  needed 
in  our  waters.  No  steamers  run  up  here  at  this  time,  except  for  excursions.  The  ton- 
naure  to  euit  the  trade  would  be  vessels  carrying  from  10  to  150  tons.  The  class  of  vessels 
running  here  at  present  are  scows  and  light-draught  schooners. 

I  am  satistied  that  the  cleaning  of  the  part  or  the  channel  has  done  an  immense 
4imount  of  good  to  our  shipping  interest,  and  all  feel  thankful  to  Congress  for  the  gen- 
<'roii8  act  in  opening  our  harbor  once  more. 

There  are  at  this  point  large  deposits  of  clays  that  must,  and  are,  finding  their  way 
to  other  markets.  As  the  clay -beds  of  New  Jersey  are  fast  being  worked  out  ours  have 
just  begun  to  draw  attention  from  the  other  States.  Our  kaoline  is  as  good  as  any  yet 
found  in  this  country,  and  the  value  of  it  is  $11  per  ton.  delivered  in  Philadelphia  or 
Baltimore.     This  section  can  produce  millions  of  tons  of  this  staple. 

As  all  the  section  north  of  our  town  contains  large  mines  of  this  valuable  product,  so 
also  on  the  south  lie  near  the  surface  millions  of  tons  of  other  clays.  All  will  be  val- 
uable in  a  short  time,  and  must  find  their  way  to  distant  markets. 


G3. 

IMPROVEMENT  OB^  ELK  RIVER.  MARYLAND. 


Previous  to  June  30. 188(),  the  last  work  done  on  this  river  was  fin- 
ished in  February,  1870.  Up  to  that  time  a  dike  had  been  built  900  feet 
long,  on  the  right  side  of  the  stream,  beginning  at  a  point  1,100  feet  be- 
low the  bridge  at  the  town.; 


854    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

A  channel  hacl  also  been  dredged,  40  feet  wide  at  bottom  and  6  fwt 
deep  at  low-water,  from  the  town  to  a  point  aboat  half  a  mile  below, 
A  basin  had  also  been  excavated  near  the  town  to  enable  steamers  to 
turn  in. 

An  examination  in  July,  1880,  showed  a  shoaling  in  the  basin  and 
dredged  channel  from  the  bridge  to  the  head  of  the  dike,  to  an  aver- 
age depth  of  5  feet  at  mean  low-water,  and  an  available  depth  of  only 
4  J  feet.  On  the  remaining  1,800  feet  of  the  old  cut  there  was  still  a  6- 
foot  depth  at  low-water.  The  worst  shoaling  was  near  the  turning 
basin,  a  short  distance  below  the  bridge. 

Advertisement  was  made  in  July  for  proposals  for  the  exi»endituiv 
of  the  appropriation  of  $10,000  of  June  14. 

The  material  to  be  removed  consisted  of  mud,  compact  clay,  and 
sand,  in  various  jiroportions  and  mixtures. 

The  proposed  depth  of  cutting  to  attain  a  channel  depth  of  7  feet  at 
mean  low-water  varied  from  6  inches  to  5  feet.  The  rise  of  tide  is 
about  24  feet.  The  specifications  called  for  the  excavation  of  a  channel 
50  feet  wide  (or  of  such  width  as  the  price  of  dredging  and  the  extent  of 
the  appropriation  would  allow),  from  the  bridge  at  Elkton  to  the  conflu- 
ence with  Little  Elk,  and  an  area  near  the  bridge  for  turning  steamboats. 
The  material  was  required  to  be  deposited  on  or  near  the  banks  of  the 
river,  in  places  to  be  procured  by  the  contractor,  without  expense  to 
the  United  States,  subject  to  the  approval  of  the  United  States  engi- 
neer. This  approval  was  given  only  on  condition  that  the  re<leposite«l 
material  should  not  form  an  obstruction  to  navigation,  be  in  danger  uf 
getting  back  into  the  channel,  or  be  an  injury  to  riparian  owners. 

The  first  bids  received  were  necessarily  rejected  on  account  of  too 
high  prices.  A  contract  was  at  last  made  with  Mr.  G.  H.  Ferris,  on  the 
basis  of  24  cents  per  cubic  yard  for  material  measured  in  scows,  and  3<) 
cents  in  place.  Much  delay  has  ensued  in  the  progress  of  the  work, 
partly  due  to  the  severity  of  the  winter,  but  mainly  to  the  difficulty  in 
getting  rid  of  the  dredged  material.  U})  to  the  end  of  June,  issi,  an 
excavation,  beginning  1  mile  below  the  bridge,  had  been  mmle  up  stream 
for  a  distance  of  1,6G0  feet,  to  a  width  of  60  feet,  and  a  depth  of  7  feet 
at  mean  low-water,  and  a  cut  of  40  feet  wide  and  H  feet  depth  had 
been  carried  still  farther,  to  a  point  4,300  feet  from  the  beginning.  Th«* 
number  of  cubic  yards  removed  under  the  contract,  still  incomplete  at 
that  date,  was  22,557.  Of  the  material  excavated  in  June,  5,117  yards 
were  deposited  in  scows,  towed  down  the  river  and  dumped  in  the  cove 
between  Henderson's  and  Little  Welch's  Points,  about  5J  miles  from 
the  lower  end  of  the  work.  The  balance,  1,507  yards,  was  dejwsited  on 
deck-scows  and  wheeled  off  back  of  the  old  dike. 

A  new  approi>riation  of  $5,000  was  granted  March  3,  1881. 

Proposals  were  soon  thereafter  called  for,  the  specifications  for  the 
additional  work  being  similar  to  those  of  the  contract  still  pending,  ex- 
cept that  the  depth  of  the  excavation  was  increased  to  be  8  feet  at  mean 
low-water,  and  was  extended  to  include  the  removal  of  a  bar,  between 
Little  Elk  and  the  Club  House,  about  1,000  feet  long.  The  contract  was 
awarded  to  the  same  contractor,  the  price  being  greater  than  befom 
namely,  33^  cents  per  cubic  yard,  measured  in  the  scows. 

When  the  existing  contracts  are  finished,  which  will  exhaust  the  avail- 
able funds,  there  will  be  needed  the  removal  of  about  35,000  cubic  yards  of 
material  to  complete  the  adopted  project,  namely,  in  excavating  a  cban 
nel  75  feet  wide  and  8  feet  deep  at  mean  low-water  up  to  the  town  of 
Elkton,  with  a  turning-basin  at  the  wharves.  This,  at  the  last  contract 
price,  would  cost  $12,000. 
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The  dike  below  the  town  is  also  very  dilapidated  and  requiies  renewal 
or  extensive  repairs,  which  will  cost  $1,500.  An  old  crib  or  hulk  near 
the  channel  at  Frenchtown  is  dangerous  to  navigation  and  should  be 
removed.    The  cost  need  not  exceed  $100. 

Money  statement 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881 5,000  00 

$ir»,  000  00 

July  1,  1881,  aniouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,63*2  65 

July  1,  1881,  outHtandiug  liabilities 181  «4 

^  4, 814  4i> 

July  1,  1881,  amount  available 10,185  51 

Amount  (estimated)  required  for  completion  of  existing  project 13,600  00 

Amount  tbat  can  be  profitably  expended  in  Hscal  year  ending  June  30,  1883.  13,600  00 


Abstract  of  proj)o$al8  for  dredging  Elk  River ^  Maryland^  opened  at  12.^  o'clock  p.  m.,  Augmt 

17,  1880. 


No.  Name.  '     R<>sidence. 


Time.  _  . 

Price  i>cr 


Commenre. 


F.  Pidgeon,  jr. . . .    New  York  . . . .  |  Oct  15, 1880 . 


Coroplele. 


cubic  Remarks, 

yard.       i 


Within  fis-    C  $0.  .391   '  Scow  raeasnrement. 
cal  year.      \  50    '  Measured  in  place. 

2  H.P.Gilbert.-..    Georgetown 37       Not  measured  in 

D.  C.  place. 

3  Daniel  Constan-     Baltimore Aprill,  1881.  Jnne39, 1881.  37       Measured  in  scows. 

tine, 

C  31       Measured  in  place 

r»     J.  Van  Patten do Nov.  15, 1880.    MaylO.  1881.  <  and  placed  on  shore. 

C  35      Measured  from  scows 

and  wheeled  from 
scows. 


All  bids  rejected. 

The  above  work  was  contracted  for  October  18,  1880,  under  authority  from  Chief  of  Engiueers,  by 
Mr.  O.  H.  Ferris,  at  30  cents  per  cubic  yard,  measured  in  place,  or  24  cents  measured  in  scows  or 
embankment. 

Ahstraci  of  proposals  for  dredging  Elk  Hirer,  Maryland,  opened  at  12.30  o'clock  p,  m.,  June 

15,  IHHl. 


y  Time.  j 

No.  Xame.  Residence. cuwfyjrd.  Remarks. 

Commence.       Complete. 


1     G.ILFerris Baltimore...    Aug.  1, 1881.  j  Jan.  1, 1882..  $0  33|  :  Measured  in  scows. 


Contract  with  G.  H.  Ferris. 


INFORMATION    AS    TO    THE    COMMERCK  OF  ELK    RIVER,    FKOM   MR.   JOHN   E.   WILSON, 
RECEIVED  THROl'GH   HON.   J.    L.    THOMAS,    COLLECTOR  OF  BALTIMORE. 

There  are  received  at  this  place  (Elk ton)  about  3,000  tons  of  fertilizer,  10,000  tons 
coal,  50,000  bushels  grain,  and  2,000  cords  of  wood,  yearly,  to  which  should  be  added 
about  10,0(K)  tons  coal  for  the  use  of  the  mills  above,  which  are  landed  lower  down, 
owing  to  the  want  of  water  of  sufficient  depth  at  this  time. 
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One  schooner  of  50  tons  and  one  sloop  of  35  tons  make  regular  trips  to  and  from 
Baltimore  City.     Coal  is  brought  up  in  barges  of  from  130  to  150  tons  capacity. 

There  is  every  prospect' of  a  steamer  to  run  between  Baltimore  and  Elkton. 

Since  the  deepening  of  the  channel  the  county  authorities  have  determined  to  make 
a  diaw  in  the  bridge  at  this  port,  which  will  ^ive  increased  wharf  facilities  of  about 
400  feet ;  the  money  for  the  same  has  been  levied. 

A  grain  elevator,  20,000  bushels,  is  now  under  contract  for  building. 

All  of  these  improvements  were  useless  until  the  river  was  deepened  and  floating 
facilities  offered. 

We  have  five  large  general  stores,  five  smith-shops,  two  large  flour-mills,  three  ma- 
chine-shops, and  6  provision  stores;  one  large  rolling-mill,  2  miles  above  town,  to 
which  coal  and  iron  are  hauled  from  Wilson's  wharf;  two  paper-mills,  3  miles  above, 
and  one  cloth  manufactory,  all  of  which  haul  from  the  wharf, 

A  large  amount  of  lime  and  shells  are  received  here  by  boats,  for  the  use  of  farmers. 


G  4. 

IMPROVEMENT  OF  CHESTER  RIVER,  FROM  SPRY'S  LANDING  TO  CRUMPTON, 

MARYLAND. 

The  following  special  report  ou  this  portion  of  Chester  River  was 
made  iu  November,  1880 : 

examination  and  survey  of  chester  river,  maryland. 

United  States  Engineer  Office, 

Maltimore,  Ifd.,  November  23,  1880. 

General:  Among  the  localities  of  which  a  durvey  or  examination  was  directed  by 
the  law  of  June  14,  1880,  was  Chester  River,  Maryland,  between  Kirby^s  Landing  and 
Spry's  Landing.  The  survey  was  made  in  October,  1880,  by  Mr.  Henry  Bacon,  w^ith 
his  usual  care  and  accuracy.  A  copy  of  his  report,  dated  November  18,  1880,  is  for- 
warded herewith.    The  map  will  be  furnished  in  a  few  days. 

The  portion  of  the  river  covered  by  the  survey  is  about  5^  miles  in  length,  and  is 
between  the  counties  of  Kent  and  Queen  Anne. 

Seven  feet  water  can  now  be  carried  at  all  stages  of  the  tide  to  Spry's  Landing, 
which  is  7  miles  above  Chestertown.  From  Spry's  to  Crumpton,  2  miles  farther,  (U 
feet  can  be  carried  only  at  or  near  high- water.  The  bridge  at  Crumpton  is  somewhat 
of  an  obstruction  to  navigation,  the  width  of  the  draw  being  but  37^  feet.  Above 
Crumj^ton  the  channel  becomes  narrow  and  shoal.  The  range  of  the  tide  at  that 
point  IS  about  2  feet. 

It  is  proposed  to  improve  by  dredging  and  placing  the  excavated  matter  near  the 
sides  of  the  cut,  where  it  will  not  find  its  way  back  again,  but  will  form  banks,  the  effect 
of  which  will  be  to  force  more  of  the  water  in  the  river  into  the  dredged  channel. 

The  estimate  submitted  is  in  two  parts — referring  to  the  portions  of  the  river  re- 
spectively from  Spry's  and  Kirby's  to  the  bridge  at  Ciiimpton.  Below  the  bridge 
there  are  alternative  estimates  for  channels  100  leet  wide  and  120  feet  wide,  and  each 
8  feet  deep  at  mean  low-water,  respectively,  $11,000  and  $13,000.  There  are  also  alter- 
native estimates  for  channels  above  Crumpton,  but  only  50  and  65  feet  in  width  and 
6  feet  depth  at  mean  low- water,  $7,000  and  $9,000,  respectively. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Brig.  Gen.  H.  G.  Wright,  Major  of  Engineers. 

Chief  of  Engineers,  U,  S.   A. 


report  of  mr.  henry  bacon,  assistant  engineer. 

United  States  Engineer  Office, 

Baltimore,  Md.,  November  18,  1880. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  the  survey  and  exami- 
nation of  Chester  River,  Maryland,  from  Spry's  Landing  to  Kirby's  Landing,  a  dis- 
tance of  about  5^  miles  by  the  channel  of  the  river.  Spry's  Landing  is  about  7  miles 
above  Chestertown  and  2  miles  below  Crumpton.  Crumptori  is  practically  the  head 
,pf  navigation  for  steamboats  and  for  vessels  drawing  more  than  4  feet  of  water. 
Seven  &et  depth  can  be  carried  at  all  stages  of  the  tide  to  Spry's  Landing,  and  at 
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least  8  feet  at  mean  low-water.  Between  Spry*8  and  Crumpton,  6^  feet  can  be  carried 
only  at  or  near  the  tinie  of  hi^b-wat^r.  / 

Tbe  tides  vary  with  the  force  and  direction  of  the  winds.  The  water  often  falls 
fully  1  foot  l>elow  mean  low-water,  and  does  not  rise  nmob  above  it  during  24  hours  or 
more.  It  occasionally  falls  2  feet  below  mean  low-water.  Reliable  navigation,  there- 
fore, requires  1  foot  extra  depth  below  mean  low-water. 

The  portion  of  the  river  surveyed  is  divided  into  two  parts  by  the  draw-bridge  at 
Crumpton,  which  is  about  2  miles  above  Spry's  Landing,  and  3^  miles  below  Kirby*8 
Landing.  The  draw  passage  has  but  37^  feet  available  width.  This  is  insufficient 
for  the  passage  of  steamboats.  The  channel  above  the  draw  soon  becomes  narrow  and 
Hhoal,  though  capable  of  improvement.  If  appropriation  be  made  for  the  iniprove- 
xnent  above  the  draw,  it  might  not  be  advisable  to  expend  it  till  the  draw  passage  be 
widened.  The  estimates  for  improvement  are  therefore  made  separately  from  Spry's 
Landing  to  Crumpton,  and  from  Crumpton  to  Kirby^s  Landing. 

Below  Cnimpton  they  are  made  for  8  feet  depth  at  mean  low-water,  and  for  widths 
of  120  and  100  feet.  The  dredging  for  this  depth  will  extend  over  comparatively 
small  distances  on  this  part  of  the  river;  on  the  greater  lengths,  where  no  dredging  is 
required,  the  8-foot  channel  is  much  wider  than  that  i>ropo8ed  for  excavation. 

i'rom  Crumpton  to  Kirby^s  Landing  the  estimates  are  made  for  6  feet  depth  at  mean 
low-water,  and  for  the  widths  of  65  and  50  feet. 

The  river  separates  the  counties  of  Kent  and  Queen  Anne,  both  of  which  are  natu- 
rally rich  and  fruitful,  producing  large  amounts  of  grain  and  fruit  for  transportation, 
and  capable  of  further  large  development. 

The  annexed  letter  of  Messrs.  Harrison  &  Bro.,  who  are  reliable  merchants  at  Crump- 
ton, gives  some  idea  of  the  present  extent  of  the  river  tran«]>ortation.  The  map  here» 
with  presented  is  on  the  scale  of  300  feet  to  an  inch.  It  shows  more  than  2,800  located 
tM>undings,  besides  a  large  nui\iber  approximately  located.  The  work  of  the  survey 
and  map  has  been  done  with  care  and  precision. 

Tidal  observations  were  made  during  the  time  of  the  survey,  from  October  8  to  Octo- 
ber 29,  1880,  from  which  mean  low-water  was  determined  to  be  1.9  feet  of  the  gauge. 

The  level  of  tbe  gauge  is  preserved  on  the  weat  pile  of  the  south  trestle  of  the  bridge 
at  Cnimpton,  by  4,  5,  and  6  nails«  driven  at  the  level  of  4,  5,  and  6  feet  of  the  gauge. 
The  mean  range  of  the  tide  as  observed  was  2.1  feet.  The  river  and  flats  are  wide  on 
most  of  the  portion  surveyed.  The  shoals  are  in  the  wide  places,  as  might  be  expected. 
They  consist  of  compact  sand.  The  bed  of  the  river  and  flats  are  elsewhere  of  very 
soft  mud.  There  is  some  rock  bottom  in  the  upper  narrow  portion  of  the  river,  but 
it  is  below  the  depth  jiroposed  for  dredging.  Such  a  dis)>osition  can  be  made  of  the 
dredged  material  as  will  conduce  to  the  preservation  and  permanence  of  the  dredged 
channel,  by  depositing  it  at  a  proper  distance  and  on  the  sides,  to  serve  as  training- 
walls  jto  assist  in  concentrating  the  main  currents  into  the  channel.  In  the  narrow 
portions  of  the  river,  towards  Kirby's  Landing,  the  materials  can  be  deposited  on  the 
adjacent  marsh  banks.  The  method  suggested  is  the  same  as  is  sncces.sfully  practiced 
on  the  Wicomico  and  Klk  rivers,  in  Maryland,  where  the  material  is  deposited  in  an 
elevated  chute  and  washed  down  the  inclination  by  the  force  of  water  pumped  upon  it. 

The  estimates  are  made  for  the  material  measured  in  excavation,  a  projier  allowance 
being  made  for  extra  depth  of  slopes. 

The  whole  work  can  be  done  most  advantageously  within  one  year's  time. 

ESTIMATES. 

From  Spry^s  Landing  to  Crumpton. 

For  a  channel  of  120  feet  width  and  8  feet  depth  at  mean  low-water: 

39,900  cubic  yards  excavation,  at  30  cents $11,970 

Add  10  per  cent,  for  exx>enses,  8ui>erintendence,  &c 1, 197 

Total 13,167 

For  a  channel  100  feet  in  width  and  8  feet  depth  at  mean  low-water: 

32,500  cubic  yards  excavation,  at  30  cents 9, 7J)0 

Add  10  per  cent,  for  expenses,  superintendence,  &c 975 

•     Total 10.725 

From  Crumpton  to  Kirhy^s  Landing, 

For  a  channel  65  feet  in  width  and  6  feet  depth  at  mean  low-water: 

28,000  cubic  yards  excavation,  at  30  cents $8,400 

Add  10  per  cent,  for  expenses,  superintendence,  &c 840 

Total 9,240 
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For  a  channel  50  feet  in  Avidth  and  6  feet  depth  at  mean  low- water : 

20,800  cubic  yards  excavation,  at  30  cents ' $6,240 

Add  10  per  cent,  for  exx>enseB,  superintendence,  &,c 624 

Total 6,864 

Respectfully  submitted. 

Henry  Bacon, 
Col.  Wm.  p.  Craighill,  Aasietant  Engineer, 

Major  of  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS. 

Crumpton,  Xovemher  15,  1880. 

Dear  Sir  :  We  have,  as  you  are  aware,  two  lines  of  passenger  and  freight  steamers 
running  from  Baltimore  to  our  town,  making  an  an*ival  or  departure  from  Crumpton 
each  day  in  the  week. 

We  have  two  grain  and  general  freight  vessels  that  ply  weekly  between  here  and 
Baltimore,  besides  which  we  have  various  other  steamers  and  sailing  vessels  that  ar- 
rive here  at  irregular  intervals  throughout  the  year,  such  as  peach  steamers  and  excur- 
sion steamers  during  their  season  of  the  year,  and  sailing  vessels  bringing  phosphates, 
lime,  lumber,  and  carrying  out  wood,  timber,  &c.  The  two  vessels  we  own  carry  from 
here  annually  from  100,000  to  150,000  bushels  of  corn  and  wheat,  besides  wood.  We 
bring  back  from  500  to  1,000  tons  phosphates,  300  to  600  tons  coal,  20,000  to  30,000 
bushels  shells,  from  10,000  to  20,000  bushels  lime,  besides  lumber,  bricks,  merchandise 
and  other  freight,  the  value  of  which,  I  suppose,  would  amount  to  $100,000  to  |200,000. 
The  amount  of  freight  carried  from  and  brought  to  Crumpton  by  st«amers  is  consider- 
able, but  I  can  fonn  no  idea  as  to  its  amount.  The  country  around  Crumpton,  oa 
both  sides  of  the  river,  is  to  a  very  large  extent  planted  in  peach  orchards,  and  very- 
many  thousands  of  boxes  and  baskets  are  shipped  from  here  by  the  river,  and  many- 
more  would  be  but  for  the  uncertainty  of  the  arrivals  and  departures  of  steamers, 
caused  by  the  obstruction  formed  by  the  bar  just  below  us. 

By  the  removal  of  this  obstruction  td  the  navigation  of  our  river,  the  carryiuR 
trade  by  vessels  and  steamers  in  all  its  branches  would  be  greatly  increased  and  the 
commercial  interests  of  the  town  and  surrounding  country  correspondingly  promoted. 
If  I  can  give  you  any  information  touching  auy  matters  that  I  have  omitted  and  of 
which  you  would  like  to  be  informed,  I  will  do  ko  with  pleasure. 
Very  respectfully,  yours, 

Harrison  &  Bro. 

Mr.  Bacon. 

An  appropriation  of  $6,500  for  this  locality  was  made  March  3, 1881. 
It  was  recommended  to  the  Chief  of  Engineers  that  the  money  be  ex- 
pended in  dredging  to  a  depth  of  8  feet  at  mean  low- water  aud  to  a 
width  of  aboat  80  feet.  Proposals  were  opened  June  15, 1881,  and  the 
work  awarded  to  the  lowest  bidder. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $6, 500  00 

July  1,  1881,  amount  available 6,5(H>  00 

Amount  (estimated)  required  for  completion  of  existing  project G,f»00  00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     6,  uOU  00 


Abstract  of  propomU  for  dredging  in  Chester  Hirer,  Maryland,  opened  at  1  o'clock p,  m., 

June  15,  1881. 


I 


I  !  Time.  |  ' 

No.'  Name.  '    R.'8idence.   ]        -  -  c^bkfyanl.i  Remarks. 

I   Commence.        Complete. 


1  G.H.FerrlB Baltimore  ..    Oct.  15, 1881J  July  1, 1682  $0  38     Measured    in  scows 

'  I  or  buckets. 

2  D.  Constantine do i .;  June  30, 1882  I  27     Measured  in  place. 


Contract  with  D.  Constaotine. 
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INFORMATION   AS  TO  THE  COMMERCE  OF  CHESTER  RIV^ER,  RECEIVED  FROM  HON.  J.  L. 
THOMAS,   COLLECTOR  OF   BALTIMORE. 

Chester  River  from  Che$ferioicn  down^  including  Queenstoirn, — Crumpton,  on  Chester 
Ki ver,  is  abont  33  miles  from  t Jie  mouth  of  that  river,  and  is  a  lively  trading  point.  A 
Hteamboat  mns  to  the  place. 

Chestertown  is  situated  on  Chester  Kiver  about  25  miles  from  its  mouth  ;  it  has  a 
population  of  2,800  inhabitants ;  the  town  is  largely  engaged  in  trade  and  business, 
and  is  mainly  devoted  to  that  purpose ;  four  steaiuboats  ply  between  it  and  Baltimore. 

There  are  three  fertilizing  factories,  and  one  factory  for  canning  fruit  and  oysters. 
Among  the  products  of  trade  were  about  500,000  bushels  of  grain  and  500,000  boxes  of 
peaches. 

Queenstown  is  near  the  mouth  of  the  river ;  it  is  a  verj'  important  site  for  trade. 
Because  of  its  location  it  furnishes  an  outlet  for  the  trade  and  products  of  a  large  ex- 
tent of  country ;  quite  a  thrifty  trade  is  maintained  here.  It  is  an  important  and 
profitable  site  for  the  steamboat  lines  that  regularly  ply  there.  At  all  of  these  places 
a  considerable  trade  is  maintained  with  sailing  vessels. 

Chester  River  on  the  line  of  these  places  is  an  important  outlet  to  a  valuable  trade  ; 
a  trade  which  enters  as  an  element  prominently  into  the  trade  of  the  country,  locally 
and  nationally. 

Besides  the  grain  interests  of  this  section,  that  of  the  peach-growing  interest  is  of 
vast  and  expanding  value.  • 


G5. 

IMPROVEMENT  OF  CHESTER  RIVER  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

This  work  is  comparatively  unimportant,  bnt  it  bas  a  long  history 
which  may  be  found  in  detail  in  the  annual  report  for  1879. 

In  brief,  its  object  may  be  stated  to  be  to  reopen  a  channel  formerly 
existing  between  Chester  Kiver  and  Eastern  Bay,  which  had  been  shut 
up  by  a  solid  causeway,  some  60  years  ago,  under  the  authority  of  the 
State  of  Maryland. 

The  first  appropriation,  of  $15,000,  was  made  March  3, 1873 ;  a  second, 
of  $5,000,  June  23,  1874,  and  a  third,  of  $5,000,  August  14, 1876.  With 
these  funds  the  causeway  was  broken  through  and  a  channel  dredged 
to  a  width  of  about  80  feet,  partly  in  Chester  River  and  partly  in  East- 
em  Bay ;  a  draw-bridge  having  been  also  put  up  on  the  site  of  the 
causeway  by  the  community  interested  in  the  navigation.  The  depth 
in  the  dredged  channel  was  made  7J  feet  at  mean  low-water. 

While  this  channel  is  used  to  some  extent  by  sailing  vessels,  and  is 
supposed  to  be  of  some  value  to  traders  between  Eastern  Bay  and  Bal- 
timore and  other  points  on  the  northern  portion  of  the  Chesapeake,  the 
expectation  of  its  use  by  the  steamers  going  to  and  from  Easton  Point 
and  adjacent  landings  has  not  been  realized. 

Another  appropriation  of  $3,000  was  made  June  18,  1878,  but  no  fur- 
ther operations  have  been  undertaken  towards  the  completion  of  the 
improvement.  A  resurvey  made  in  April,  1880,  indicates  some  filling 
in  the  dredged  channel  in  its  exposed  parts,  which  was  not  unexpected, 
its  use  by  steamers  having  been  depended  on  to  some  extent  to  keep  it 
open. 

It  is  not  considered  necessary  at  present  to  expend  the  available 
balance. 

This  place  is  in  ihe  collectiou  district  of  Baltimore. 
The  nearest  light-house  is  that  at  Love  Point. 

Money  statement 

Jnly  1,  1880,  amonut  availahle |2,58l  45 

July  1,  1881,  amount  available 2,581  45 
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G  6. 

IMPROVEMENT  OF  THE  HARBOR  OF  QUEENSTO\\'N,  MARYLANT. 

At  the  close  of  the  fiscal  year  ending  June  30, 1880,  some  dredging  waa 
being  done  in  the  channel  connecting  this  harbor  with  Chester  River. 
the  object  being  to  remove  some  sedimentary  deposits  which  had  beeu 
made  since  the  opening  of  the  channel  in  1872,  and  to  straighten  it  by 
reducing  the  curvature  of  the  bends.  The  result  was  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low-water,  from  Chester  River  to  the  inner 
harbor,  which  is  quite  commodious  and  has  by  nature  a  depth  of  9  or  10 
feet  at  mean  low- water.  The  work  was  completed  in  August,  1880,  under 
a  contract  with  Mr.  D.  Constantiue.  The  dredging  and  dumping  of  the 
excavated  material,  which  was  partly  hard  sand  and  partly  a  tough, 
light-colored  clay,  cost  23  cents  per  cubic  yafd,  measured  in  scows.  The 
material  was  dumped  in  the  deep  holes  in  the  Chester  River,  not  for 
from  the  mouth  of  Queenstown  Creek,  but  without  detriment  to  the 
navigable  channel  of  Chester  River. 

Money  statement. 

July  1, 1880,  amount  available , |2.t)9«?  5* 

July  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of  outetanding 
liabilities  July  1,  18b0 \ 2,>d?  Trf 


G  7. 

IMPROVEMENT  OF  THE  PATAPSCO  RIVER,  BALTIMORE,  MARYLAND, 

At  the  close  of  the  last  annual  report  the  only  work  in  progress  wa.^ 
the  widening  of  the  upper  end  of  the  Fort  McHeury  diAision  of  the  chan- 
nel. This  was  begun  in  May,  1880,  and  completed  in  October,  ISSrt, 
The  contractors  removed  181,930  cubic  yards  of  material,  at  a  cost  of 
18.7  cents  per  cubic  yard.  Some  of  the  material  near  Fort  McHenrv 
was  harder  and  tougher  than  in  the  channel  below.  It  was  described 
in  the  specifications  as  one-third  stiff  clay  and  two-thirds  sand  and  alia- 
Aium.  The  contract  required  65,000  cubic  yards  to  be  dejiosited  on  the 
space  in  front  of  the  Fort  McHenry  seawall  and  on  the  flats  behind  the 
site,  which  are  inside  the  bulkhead  lines  of  the  harbor  and  are  to  l>e 
brought  up  above  the  level  of  high- water.  The  remainder  of  the  mate- 
rial was  taken  down  the  river  and  deposited  in  coves  where  it  will  not 
return  to  the  channel. 

The  following  special  report  was  made  in  January,  1881. 

IMPROVEMEXT  OF   CHAXXEL  OF   APPROACH    TO  THE    HARBOR   OF    BALTIHORK,   XABT- 
LAXD,    IX   PATAPSCO   RIVER  AXD  CHESAPEAKE   BAY. 

UxiTED  States  Exgineer  Office, 

Baltimore,  Md.,  Januarjf  5,  l^'L 

Gexeral  :  Ju8t  before  the  adjournmeut  of  Congress  last  June,  I  report^  by  t*lr- 
graph,  on  a  call  for  information  from  the  Senate,  that  it  would  probably  cost  $1, 500.  **^ 
to  deepen  to  27  feet,  at  mean  low-water,  the  channel  of  approach  to  the  harbor  of 
Baltimore,  in  Chesapeake  Bay  and  the  Patapsco  River.  This  estimate  was  an  approx- 
imate one,  and  founded  on  the  best  information  attainable  at  the  moment  of  the  scnlfkn 
call. 

An  accurate  and  very  careful  survey  of  the  whole  line  of  the  channel  has  been  made* 
and  I  am  now  able  to  report  reliably  on  the  subject. 
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A  tracing  is  inclosed,  showing  the  line  of  the  channel  as  at  present  in  nse,  with  a 
proposed  cnt-oflf  near  the  lower  end  of  the  Brewerton  Channel,  which  will  be  referred 
to  more  particnlarly  in  another  part  of  this  commnnication. 

Farther  information  as  to  local  features  may  be  obtained  from  the  Coast  Survey 
chart  mentioned  on  this  tracing,  which  may  be  placed  over  it  for  comparison. 

The  "Brewerton"  Channel,  as  originally  projected  by  the  engineer  officer  of  that 
name,  extended  several  miles  farther  (in  the  same  straight  line)  towards  the  eastern 
shore  of  the  bay.  The  current  of  the  Susquehanna  River  swept  almost  directly  across 
that  jkortion  of  the  Brewerton  Channel  wnich  is  to  the  eastward  of  the  line  drawn 
tangent  to  the  western  bank  of  that  river,  marked  in  the  tracing  by  the  letters  «,  b. 
This  current  caused  a  heavy  and  unceasing  deposition  in  the  portion  of  the  Brewerton 
Channel  to  the  eastward  of  the  point  a. 

This  difficulty  had  much  to  do  with  the  search  for  a  better  position  for  the  channel,  and 
led  in  part  to  the  adoption  of  what  is  now  calle<l  the'^CraighilP'  Channel,  and  tlie 
abandonment  of  the  old  ship  channel  passing  near  Swan  Point. 

These  changes  in  the  position  of  the  channels  have  proved  highly  advantageous  to 
the  navigation  and  commerce  connected  with  the  city  of  Balt?iraore. 

It  is,  however,  found  necessary  to  keep  the  dredges  at  work  verv  much  in  the  por- 
tion of  the  Brewerton  Channel  still  used,  to  the  eantward  of  the  point  a. 

AVhen  the  changes  referred  to  were  made,  the  depth  of  channel  soncht  to  be  attained 
was  22  feet  at  mean  low-water.  Under  the  pressure  for  the  accommodation  of  vessels  of 
deeper  draught,  the  depth  was  increased  to  24  feet  at  mean  low-water,  which  wa» 
gained  in  1H74,  and  has  since  been  maintained.  It  should  be  mentioned  to  the  credit  of 
the  city  of  Baltimore  that  she  spent  her  money  freely  for  this  improvement  in  co-opera- 
tion with  the  United  States  Government. 

The  needs  of  her  commerce  now  cause  Baltimore  to  wish  for  a  still  greater  depth  of 
channel,  viz,  27  teot  at  mean  low-water.  The  occasion  is  deemed  a  favorable  one  for 
making  still  further  changes  in  the  position  of  the  channel,  the  main  features  of  which 
changes  would  be  the  abandonment  of  another  portion  of  the  Brewerton  Channel,  as 
well  as  the  upper  part  of  the  Craighill  Channel,  and  the  adoption  of  a  line  marked  on 
the  tracing  as  the  **  proposed  cut-off.'^  The  advantages  of  these  changes  would  be  the 
shortening  of  the  total  length  of  the  channel  by  nearly  a  mile,  and  tue  getting  rid  of 
a  part  of  the  Brewerton  Channel — difficult  and  expensive  to  keep  open. 

It  should  be  mentioned  that  the  proposed  cqt-ott'  is  in  the  direction  of  a  natural 
channel,  of  no  great  depth,  called  the  "Swash."  Some  of  the  material  in  it  is  harder 
than  any  found  in  the  Brewerton  Channel,  and  the  probabilities  are  that  this  channel 
would  have  been  much  deeper  under  natural  agencies  if  the  material  had  been  suffi- 
ciently soft  to  enable  the  existing  currents  to  move  it  away. 

Consideration  of  the  same  probabilities,  as  well  as  experience  here  and  elsewhere,, 
lead  to  the  opinion  that  if  tne  channel  were  once  made  in  this  proposed  position  to- 
the  depth  of  27  feet,  it  could  be  more  easily  and  cheaply  maintained  than  m  the  por- 
tion now  used. 

The  cost  of  the  deepening  of  the  channel  to  27  feet  at  mean  low-water,  from  esti- 
mates based  on  the  survey  just  completed,  is  found  to  be  $1,250,000,  or  less  by  $250^000 
than  the  approximate  estimate  of  last  June. 

If  this  important  improvement  be  undertaken,  the  necessary  funds  should  be  liber- 
ally provided,  as  great  economy  would  result  from  its  completion  in  the  shortest  pos- 
sibJe  time.  All  tne  advantages  of  the  improvement  can  only  be  had  when  it  is  com> 
pleted.  The  longer  the  time  given  to  the  work,  the  longer  will  Baltimore  be  kept 
waiting  for  what  her  commerce  neetis  at  once.  The  longer  the  time  given  to  the 
work,  the  longer  will  the  existing  commerce  be  vexed  bj"  the  presence  of  many  dredges- 
working  in  the  channel,  for  while  these  machines  are  deepening  the  channel  they  must 
be  in  it,  and  more  or  less  in  the  way  of  passing  vessels. 

At  this  time  there  is  much  discussion  as  to  the  choice  of  a  route  for  the  ship-canal 
proposed  to  connect  the  Chesapeake  and  Delaware  Bays.  From  present  appearances 
It  would  seem  that  the  choice  is  to  be  between  the  most  northern  and  the  most  south- 
em  routes,  viz,  the  Sassafras  route  and  the  Choptank  route.  As  this  canal  is,  in  one 
of  its  aspects,  but  the  continuation  of  Baltimore's  channel  to  the  ocean,  the  changes 
proposed  above  have  an  important  bearing  on  the  choice  of  a  route  for  the  canal. 

If  the  Sassafras  route  be  adopted,  the  opening  of  the  proposed  cut-off  would  increase 
the  distance  from  Baltimore  to  the  mouth  of  the  Sassafras  River,  or  it  would  be  expe- 
dient not  to  make  the  cut-oft*,  but  to  a<lhere  to  the  Brewerton  Channel  as  now  used. 
In  addition  to  the  maintenance  of  the  portion  of  the  Brewerton  Channel  which  it  is 
now  propose<l  to  abandon  for  reasons  stated  above,  and  which  seem  to  be  good,  it 
would  be  also  necessary  to  reopen  the  portion  of  the  Brewerton  Channel  abandoned 
years  ago,  and  maintain  it  for  all  time  to  come.  The  probabilities  are  against  the 
practicability  of  maintaining  this  old  portion  of  the  channel  with  the  increased  depth,, 
except  at  very  great  expense. 

On  the  other  hand,  if  the  Choptank  route  be  adopted,  all  the  advantages  of  the  pro- 
posed cut-off  are  in  favor  of  that  route.    The  natural  route  to  the  ocean  from  th& 
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mouth  of  the  Patapsco  is  through  the  proposed  cut-off  and  towards  the  western  montli 
of  the  Choptank  route.  In  such  matters,  unless  there  be  strong  reasons  to  the  con- 
trary, it  is  best  to  follow  the  indications  of  nature. 

Thanks  are  due  to  Mr.  J.  L.  Seager,  assistant  engineer,  for  his  earnest  and  fmithfiil 
labor,  under  much  exposure,  and  in  the  face  of  serious  obstacles,  in  the  conduct  of  th€ 
«uryey  upon  which  the  estimate  now  submitted  is  based. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieutenant  Colonel  of  EngUmert, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S,  A. 


'Jm^hMHr  JLAZAneeTTO 


Congress  sanctioned  this  proposed  increase  of  depth  and  appropriated 
$160,000  for  beginning  the  work.  A  contra<5t  has  been  made  for  dredg* 
ing  the  "cut-off"  shown  on  the  sketch  above.  .  The  contractors  are  thie 
American  Dredging  Company  of  Philadelpliia.  The  price  for  excavatioo 
and  redeposit  is  lOf  cents  per  cubic  yard.  Borings  made  in  the  line  of 
the  proposed  "  cut-off"  indicate  that  where  depths  of  16  feet  or  less  exist 
the  excavations  will  be  through  fine  sand  and  shells,  and  in  greater 
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i 
depths  through  soft  mud  and  sand.  The  material  is  to  be  dumped,  in 
water  from  5  to  11  feet  in  depth,  in  the  bay,  at  least  1  mile  eastward 
of  the  (Jraighill  Channel,  and  not  less  than  1  mile  south  of  the  Brewer- 
ton  channel  range.  The  work  under  this  contract  is  to  be  commenced 
in  July,  1881,  and  completed  in  1882. 

Quite  extensive  repairs  to  the  machinery  and  house  of  the  United 
States  tug  Leslie  having  become  necessary,  they  were  taken  in  hand  in 
January,  1881,  and  completed  in  May. 

Money  statement 

July  1,  1880,  amount  available |218,975  41 

Amount  appropriat-ed  by  act  approved  March  3,  1881 150, 000  00 

$368,975  41 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstaud* 

ing  liabilities  July  1,  1880 46.258  31 

July  1,  1881,  amount  available 322,717  10 

Amount  (estimated)  required  for  completion  of  existing  project 900, 000  00 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  J  une  30, 18«3 .     900, 000  00 


lieutenant-coloxel  wm.  p.  crajghill,  corps  op  kngixeers,  to  the  governor 

of  maryland. 

United  States  Engineer  Office, 

Baltimoref  Md.^  January  17,  1881. 
Sir:  I  have  the  honor  to  inclose  for  the  consideration  of  your  excellency  a  copy  of 
the  law  relative  to  injuries  done  to  the  channel  leading  to  this  city,  which  has  oeen 
deepened  at  great  expense  by  the  joint  efforts  of  the  United  States,  tlie  State  of  Mary- 
land, and  the  city  of  Baltimore. 

I  am  informed  that  this  law,  approved  April  4,  1870,  is  very  frequently  violated  to 
the  serious  detriment  of  the  channel. 

I  suppose  this  is  a  proper  subject  for  your  intervention  through  the  agency  of  the 
oyster  police  force  of  the  State.     I  by  no  means  wish  to  charge  that  force  with  neglect, 
as  I  know  the  field  of  their  operations  is  extensive  and  their  numbers  small. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
United  States  Engineer  in  charge. 
Hon.  W.  T.  Hamilton, 

Governor  of  Maryland. 


Chatter  405.  AN  ACT  to  protect  the  "Craighill  Channel"  at  the  month  of  the  Patapsco  River. 

Section  1.  Be  it  enacted  hy  the  General  Assembly  of  Maryland^  That  it  shall  not  be 
lawful  for  any  person  or  persons  to  rake,  drag,  or  dredge  for  oysters  within  500  yards 
of  either  edge  of  the  new  channel  at  the  mouth  of  the  Patapsco  River,  known  as  the 
**  Craighill  Channel,"  extending  from  the  Seven-Foot  Knoll  to  the  mouth  of  Magothy 
River. 

Sec,  2.  And  he  it  enacted^  That  any  person  or  persons  violating  the  first  section 
of  this  act  shall  forfeit  his  boat  or  vessel,  and  it  shall  be  lawful  for  any  justice  of  the 
peace  of  the  county  or  city  in  which  such  person  or  persons  shall  be  arrested,  to  try 
snch  person  or  persons,  and  on  conviction  to  condemn  said  boat  or  vessel,  and  sell  the 
same  on  five  days^  notice  and  fine  the  said  offender  or  offenders  a  sum  not  less  than  $5,  or 
more  than  $25,  for  each  and  every  offense,  and  the  said  justice  of  the  peace  shall  pay 
over  one- half  of  said  fines  and  forfeitures  to  the  informer  and  the  other  half  to  the 
school  board  of  said  county  or  city. 

Sec  3.  And  be  it  enactedj  That  this  act  shall  take  effect  from  the  date  of  its  pas- 
sage. 

Approved  April  4,  1870. 
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SECRETARY  OF  THE  BOARD  OF  PUBLIC  WORKS  TO  UEUTENANT-COLOXEL  WM.   P.  CKAIG- 
UlhLy   CORPS  OF  ENGINEERS. 

Annapolis,  Februarif  4, 1881. 
Dear  Sir  :  I  have  the  honor  to  inform  yon,  that  at  a  meeting  of  the  Board  of  Public 
Works  held  this  day  in  the  city  of  Annapolis,  a  communication  from  yon  was  presented 
and  read,  and  I  was  directed  to  inform  you  that  the  Board  has  called  the  attentiun  of 
the  commander  of  the  poUce  force  to  the  matter  set  forth  therein,  and  directed  him  to 
give  it  his  especial  notice. 
Respectfully,  yours, 

Richard  H.  Green, 

Secretarf, 
Lieutenant-Colonel  Craighill. 


Abstract  of  proposals  for  dredging  channel  leading  to  harbor  at  Baltimore^  Md.^  optmtiti 

n.hp,m,,Apnn,  1881. 


No. 

1 
2 

3 
4 


Name. 


F.B.  Colton 

Morris      &     Cumings 

Dredging  Cora  pan  V. 
George  C.  Fobes  &.  Co 


Residence. 


Qnantity 
I     bid  for. 


Price  per  I 
cabicyard. 


Remark*. 


0«*ft.  yards. 
Washington,  D.  C .  >    1, 000, 000  I 

New  York  City ... '    2, 250, 000 

Baltimore 1,000,000 

American  Dredging  Com-    Philadelphia ......  1    2, 250, 000 

pany.  i 


fO  21 
19 


Eqnal  qoantitieti  of  hai 
and  soft  materiaL 


19}     Half  soa  and  half  bard 

material. 
lOJ     Complete  December  31 

1882. 


Contract  with  American  Dredging  Company. 


COMMERCIAL  STATISTICS. 


Custom-House,  Baltimore,  Md., 

Collector's  Office,  July  19,  1881. 
Sir:  A^eeably  to  your  written  request  of  25th  May  last,  you  are  herewith  fiimithed 
with  statistics  relating  to  the  commerce  of  Baltimore  for  the  fiscal  year  ending  Jmir 
30, 1881. 

CHIEF  IMPORTS,   FREE. 

loToice  Taiar. 

Coflfee,  58,650,548  pounds $6,787,382  W 

Guano,  3,1W  to^s 70,9W5  l« 

Hides 202,089  W 

Nitrate  of  soda 218,712  W 

Sulphur 430,917  »« 

Miscellaneous 1 » 146, 735  «» 

8,856,82««» 

CHIEF  IMPORTS,   DUTIABLE. 

Chemicals 3f»,  156  <H» 

Manufacturer  of  cotton 1 186,559  U» 

Earthen,  stone,  and  china  ware 263,769  *© 

Fancy  goods 143,279  00 

Manufactures  of  flax 14.^),  .538  t* 

Fruits 188,254  <« 

Glass  and  glassware 5*^,157  u) 

Pig  iron,  72,982,199  pounds 729,065  m» 

Bandiron,  1,341,360  pounds 30,944  Oft 

Railroad  iron,  5,378,643  pounds 59,8^S  «► 

Old  scrap  iron,  17,419  tons 434.622  i^ 

Hardware % 8,522  CU 

Firearms 16,834  W 

Steel  ingotfl,  bars,  wire,  &c 46,479  W 
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Invoice  Talne. 

Steel  rails,  13,418,073  pounds $224,793  00 

8teel  catlery,  manufactiires  of  steel,  &.c ^ 310,121  OO 

Manufactures  of  marble 67,714  00 

Musical  instruments 64,197  00 

Manufactures  of  paper 22,172  00 

Potatoes 9,405  00 

Salt,  123,194,799  pounds 221,898  00 

Manufactures  of  silks 38,331  00 

Sal  soda  and  soda  ash,  26,095,551  pounds 326,571  OO 

Causticsoda,  1,374,591  pounds 30,641  OO 

Manufactures  of  straw 17,872  00 

Brown  sugar,  17,267,438  pounds 811,689  00 

Molasses,  1,282,182  gaUons 260,523  00 

Tin,  356,127  cwt 1,431,816  OO 

Wine  in  casks,  29,554  gallons 26,898  OO 

Wine  in  bottles 21,:«>1  00 

Cabinet  ware,  &c 16,:K<  00 

Carpets 2,646  00 

Cloths  and  cassimere 175,173  00 

Dress  goods 20,790  00 

Manufactures  of  wool 23,479  00 

Miscellaneous , 858,462  OO 

7,332.996  00 

Duties  collecte<l 2,867,690  49 

Duties  due  on  merchandise  iu  bond 151, 23()  13 

Duties  due  on  merchandise  transported  in  bond  with  appraisement  ....  57, 679  81^ 

Duties  due  on  merchandise  transported  in  bond  without  appraisement.  162,670  41 


Currency  from  fees,  &c. 
Total 


3,239,276  86 
220, 367  71 

3,459,044  57 


Among  the  chief  articles  of  import  there  has  been  an  increase  in  quantity,  as  shewn 
by  the  comparative  statement  following: 


Articles. 


Chemicals 

M aunfactares  of  cotton 

Earthen,  stone,  and  china  ware 

Fancy  goods 

Glaas  and  gla.ssware 

Hardware 

Fire-arms 

Mosical  instmments 


1880. 


$36,927 
155,  «13 
169, 720 
113, 347 
33,690 
7,224 
7.469 
28,187 


1881. 


$38,156 

186,569 

263,769 

143.  279 

58,15? 

8,522 

16,834 

6*,  197 


Inci-east'. 


$1,  22» 
30,  Hd 
94.04» 
29,  933 
24, 467 
1,298 
9.365 
36,010 


Articles. 

Pounds. 

Value. 

Salt,  1881 

123, 194. 799 
85,554.383 

$221,898 

Salt.  lt<80         -     --     

153,771 

Increase  ..t. .. 

37. 640, 416 

68,127 

Sal  soda  and  soda  ash,  1881  . 
Sal  soda  and  soda  ash,  1880  . 


26, 095. 551 
25,296,247 


Increase. 


799,304 


Caustic  soda,  1881  . 
Caustic  soda,  1880  . 


1, 374, 591 
847,453 


Increase  . 


527, 138 


Bro\m  sugar,  1881 . 
Bruwn  sugar,  1880. 

Increase.... 


17, 267, 438 
14, 539, 633 

2, 727, 805 


326.571 
313, 18.^ 


18,45ft 


30,641 
19,332 


11,  30» 


811,  68» 
616,  761 


1H928 
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Cwt. 

Tin  plate  for  1881 356,127 

Tin  plate  for  1880 : 312,606 

iDCTcase 43,531 

Carpets  for  1881 2,646  00 

Carpets  for  1880 616  00 

iDcrcase 2,030  00 

Cloths  and  casaimeres,  1881 175,173  00 

Cloths  and  cassimeres,  1880 166,857  00 

Increase 8,316  00 

Manufactures  of  wool,  1881 23,479  00 

Manufactures  of  wool,  1880 12,201,00 

Increase 11,278  00 

MHiuifacturesofpapier-mach^,  1881 22,172  00 

Manufactures  of  papier-iuach6, 1880.... 11,441  00 

Increase 10,731  UO 

MtrchandUe  transported  in  bond  icith  appraieement,  at  port  of  Baltimore,  shomng  to  what 
places  sent  as  ports  of  delivery,  with  the  value  of  the  goodSy  and  the  amount  of  dnty  col- 
lectable thereon  at  said  ports. 


Place. 


Invoice  value. 


Pittaburgh 
AVhooling.. 
Chicago — 
Cincinnati. 
Now  York. 

Total 


$197. 348  00 

3.540  00 

8,  030  00 

124  00 

2,004  00 


212, 040  00 


Duty. 


57, 679  83 


Articles  so  transported  comprised  iron,  iron  ore,  scrap  iron,  spoigeleisen,  manufact- 
ures of  steel,  cutlery,  pocket  Kuives,  brandy,  beer,  &,c, 

me:k'iiandi8e  transported  in  bond  without  appraisement,  at  port  of  balti- 
mojjk  (act  june  10,  1880),  showing  to  what  places  sent,  the  value  of  the 
goods,  and  the  amount  of  duty  collectable  thereon  payable  at  ports  of 
delivery. 

ThcKC  importations  are  in  the  nature  of  continuing  ones  from  the  place  of  expor- 
tation through  the  port  of  Baltimore  as  a  port  of  entry,  to  ports  of  delivery  in  inland 
l)Oi*tion8  of  the  country. 

This  class  of  importations  increase  yearly  in  extent  and  importjince ;  they  notably 
show  the  intimat43  relation  this  port  sustains  to  the  country,  and  are,  indeed,  destined 
to  grow  stronger  and  attain  to  a  more  widespread  extent. 


Kame  of  place. 


Invoice  value.  I      I^ty. 


Cincinnati  — 
Pittabnrsh.... 
Saint  I^ouia  . . 

Chicago 

Georgetown... 

Cleveland 

Milwauko»* — 
San  Fninriwo 
Louisvillt*  — 

Total.-.. 


«99,760 

227, 882 

88,605 

51,983 

15,823 

884 

0,438 

5,009 

580 


$37,  335  42 

79, 138  09 

11,  805  8H 

21, 167  5r> 

7, 003  02 

220  30 

2.575  20 

3,022  45 

212  60 


442,023  00       162,670  41 


The  above  comprises  the  totals  in  value  and  duty  of  the  merohandise  shipped  to  the 
places  respectively  named.    Those  totals,  if  separated  into  parts,  would  show  entries 
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for  transportatioD  for  every  week  in  the  year,  compriHiug  a  variety  of  merchandise, 
such  as  earthenware,  china,  toys,  manufactures  of  leather,  pii)es,  porcelain,  musical 
instruments,  glassware,  wines,  iron  ore,  steel  blooms,  &c. 

Articles  exported. 


Articles. 


Acids ponnds . 

Ploira,  cultirators,  6iC nainber. 

Hogs do.  - . 

Homed  cattle do. 


Horae«.. 


.do. 


Mules do... 

Sheep do... 

Pot  and  pearl  ashes pounds . 

Bark. 


Beer  in  bottles doxen. 

Blacking , 

Books,  ic 


Sec. 


Bread  and  biscuit pounds. 

Indian  com > do. . . 

Indian-oom  meal barrels . 

Oats bushels. 

Wheat do... 

Wheat  flour barrels . 

Other  grain  and  preparations,  breadstuff^  Sec 

Bricks. 


Quantity. 


295,239 

•      486 

108 

7,602 

53 

89 

2,800 

734,745 


9,072 


1, 186. 612 

11.839,216 

10.878 

17,988 

34,291,794 

500,726 


Brooms  and  brushes ' . 

Candles,  &c pounds . .  I 

Carriages,  &c I. 

Clocks,  &o |. 

Coffee,  spices,  &c I. 

Coal tons... 

Copper,  dtc pounds . .  I 

CoToaji^  rope,&o do — I 

Cotton bales..! 

Manufactures  of  cotton .- yards. . 

Drugs,  chemicals,  dec 

Dye  stuffs  . 


42,500 


29.086 
97 

22,740 
LVj,  374 
233.838 


Barthem  ware,  &c 

Fancy  articles 

Apples,  dried pounds.. 

A  pples,  creen bushels . . 

Canned  fruit ^ 

Twn^Scc  . 


519. 135  , 
1,675  I 


Gas  fixtures 

Glass  and  glassware  . 
Manufactured  hair. . . 
Do. 


Manufactured  hemp  . 

Hats,  &o 

Hides,  dec 


Hops. 

Manufactures  of  gntta  percha 

Car  wheels number. 

Castings. 


238 


Stones,  &c 

Engine  boilers 

Machinery 

Nails  and  manufactures  of  iron. . 
Stdel  and  manufactures  of  steel . 
Jewelry. 


Junk.  &c 

Ijunps., , 

Manufactures  of  lead 

Manufactures  of  leather  . 

Lime  and  cement 

Guano  . 


Manures 

Maoufactnrea  of  marble  . 
Matches . 


Scientific  instruments 

Musical  instruments 

Naval  stores 

Oil  cake pounds.. 

Oils,  illuminating gallons . . 

Oils,  lubricating do — 

Oils,  mineral  and  residnum barrels . . 

Lard  oil gallons . .  ] 

Whale  and  fish  oil do.... I 

Keat'.<4-foot  oil do i 


10,246,482 

13, 881, 990 

266,235 

3,584 

64,483 

9,480 

27,675 


Value. 


$11,672 

1,932 

1.500 

688.260 

9.805 

11,293 

17.087 

86,525 

98,532 

637 

6 

10,073 

46 

61,702 

6, 652, 123 

82,957 

8,513 

89,557,276 

2, 919, 352 

38,592 

410 

1,844 

4,254 

4,813 

25 

21 

114. 409 

39 

3.646 

8. 810, 271 

25.884 

57,320 

592 

901 

182 

24,368 

1,588 

25,392 

4,960 

100 

25,080 

90,963 

19 

367 

17 

3,000 

22 

80 

1,813 

174 

676 

385 

10. 198 

6,728 

812 

6.54 

159 

2bl 

30 

10, 473 

75 

40 

539 

425 

7,273 

51 

610 

77,484 

156,428 

1, 327, 9^9 

50.167 

7,000 

45,366 

2,939 

25,676 
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ArtioUs  exported — Continaed. 


Articles. 


Linseedoil gallons.. 

Gunpowder pounds . 

Hams i. do... 

Paints 


Paintings 

Paper  and  stationery 

Perfumery 

Plated  ware 

Printing  presses  and  type 

Bacon pounds. 

Beef , salfted and  cured do... 

Butter do... 

Cheese do... 

Condensed  milk .• 

Fish,  dried  or  smoked 

Fish«  pickled  and  cured 

Lard ." pounds . 

Meats,  preserved 


Quantity. 


Oysten 

Pickles  and  sauces 

Pork pounds.. 

Onions , 

Po  tatoe  8 

Vegetables 

Vegetables,  preserved  . 

Rice 

Salt 

Scales. 


Clover  seed pounds.. 

Cotton  seed do 

Timothy  seed 

Sewing  machines , 

Soap,  perf  amed,  &c 

Alcohol 


Spirits  turpentine 

Starch pounds . 

Sugar,  refined do.  - . 

Molasses gallons. 

Candy  and  confectionery 

Tallow pounds. . 

Tin  and  manufjEtctures  of 

Leaf-tobacco pounds. . 

Manufactured  tobacco 

Sailing  vessels tons. 

Wearing  apparel 

Wool  and  manufactures  of 

Shooks,  staves,  dtc 

Hogsheads  and  barrels number. 

Lumber,  Sec 

Logs,  masts,  spars,  &o 

Hou  sehold  f urn iture l 

Wooden  ware 

Manufactures  of  wood,  miscellaneous I 

Manufactures  of  wool | 

Miscellaneous , 


207 

62 

1,157,824 


Total. 


34, 089, 084 
352,640 
234,888 
644.479 


31, 548, 656 


1, 315, 879 


1, 663, 958 
424,681 


906,690 
119, 962 
11,845 


3, 413, 843 
"5i,'535,'442 


4,43 


18, 008 


Value. 


$134 

17 

116, 951 

209 

21 

4,407 

293 

120 

900 

2,672,802 

24,404 

38,825 

65,408 

159 

1,127 

2,839 

3,019,212 

75,216 

55,537 

25 

101,885 

119 

587 

30 

9.816 

46 

30 

573 

145.800 

4,350 

15,553 

1,202 

3,237 

726 

505 

56,873 

11,857 

2,682 

568 

219,943 

31,678 

3, 710, 402 

66,172 

400 

1,694 

92, 921 

119.989 

10,  215 

139, 002 

128,205 

6,439 

450 

6,807 

76 

347,832 


72, 449, 071 


VESSELS  ENTERING  FROM  FOREIGN  PORTS. 

American  vessels 234 

Tonnage 80,631 

Foreign  vessels : 

Sailing 985 

Steam 314 

Tonnage  sailing  vessels 063,420 

Tonnage  steam  vessels 622,816 

Total  American  and  foreign  vessels 1,5.33 

Total  tonnage 1,365,8(57 

VESSELS  CLEARING  FOR  FOREIGN  PORTS. 

American  vessels 213 

Tonnage 74,086 
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Foreign  vesseU : 

Sailing 975 

Steam 214 

Tonnage  sailing  yesaels 663,228 

Tonnage  steam  vessels 614,647 

Total  nnmber  American  and  foreign  vessels 1,402 

Total  tonnage 1,351,961 

Vessels  entering  coastwise 1,274 

Tonnage 987,845 

Vessels  clearing  coastwise : 

American  and  foreign 2,042 

Tonnage 1,490,507 

Included  in  the  above  are  a  number  of  steamships  entering  at  this  port  and  clearing 
coastwise  in  ballast  for  other  ports. 

Grand  total  of  recorded  tonnage  traversing  the  harbor  as  above  stated,  55,196,180 
tons. 

This  summary  of  total  tonnage  does  not  inclnde  coasters  not  required  to  enter  nor 
dear.    If  the  amount  could  be  ascertained  it  would  largely  increase  the  tonnage. 

Number  of  steamships  entering  and  departing  the  harbor  about  620. 

The  increase  in  steamships  in  the  merchant  marine  of  this  port  affords  a  very  sig- 
nificant proof  of  the  vigor  of  its  trade. 

Amount  of  tonnage  tax  collected $144,430  58 

The  registered  tonnage  comprises 1,041 

Vessel^  sail  and  steam,  tonnage 99,739.46 

Number  of  enrolled  vessels  in  the  coasting  trade 714 

Tonnage  of  same 73,561.87 

EMIGRANTS  AND  PASSKXGER8. 

Passengers,  native  and  alien 1,895 

Emigrants: 

Male .' 22,265 

Female - 17,752 

Total 40,017 

An  increase  of  nearly  21,000  over  last  year. 

FOREIGN  STEAMSHIP  LINES. 

"  North  German  Lloyd,"  between  Baltimore  and  Bremen,  with  freight  to  Bremen, 
Hamburg,  London,  Hull,  Leith,  Antwerp,  &c. 

"Allan  Line,"  between  Baltimore  and  Liverpool,  London,  Hamburg,  Rotterdam, 
Amstenlam,  Antwerp,  Havre,  Bordeaux,  &c.  

"  Hooper's  Line,"  between  Baltimore  and  Liverpool. 

''  West  India  and  Pacific  Steamship  Company,''  for  Liverpool,  Baltimore,  and  West 
Indies. 

"  Continental  Line,"  for  Rotterdam. 

**  Tully  Line,"  for  Newcastle-upon-Tyne. 

*' Great  Western  Steamship  Line,"  between  Baltimore  and  Bristol,  England. 

**  Donaldson  Clyde  Line,"  steamers,  Baltimore  and  Glasgow. 

*<Adamson  and  Donaldson  Line,"  Baltimore  and  London. 

A  line  fi-om  Baltimore  to  Liverpool  direct,  with  occasional  sailings  for  Belfast  and 
Barrow.    This  line  is  composed  of  10  first-class  steamers. 

There  are  a  number  of  other  lines  in  addition  to  the  above-named. 

The  manner  in  which  new  lines  of  steamships  have  multiplied  at  this  port  affords  a 
notable  evidence  of  its  prosperity; 

New  lines  are  now  in  contemplation.  Negotiations  are  in  progress  for  a  line  between 
here  and  France,  and  there  is  good  reason  to  expect  that  it  will  be  established.  It  is 
well  assured,  however,  that  a  new  line  will  very  shortly  be  established  between  this 
port  and  Barrow ;  at  the  last-named  place  steamships  are  building  of  large  size  ex- 
pressly intended  for  the  transportation  of  cattle  from  this  port. 

The  lines  above  named  are  composed  of  a  large  number  of  first-class  steamships 
■varying  in  tonnage  capacity  from  3,000  to  4,500  tons.  The  depth  of  water  necessary 
for  such  vessels  will  be  apparent.    When  fully  loaded  they  draw  from  25  to  27  feet. 
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SOME  OF  THE  SEA-GOING  COASTWISE  LINES. 

Boston  steamship  Line,  between  Baltimore,  Norfolk,  Va.,  Boston,  and  New  En^lADd 
points ;  Savannah  Steamship  Line,  between  Baltimore  and  Savannaih.  connecting  with 
interior  points  in  Georgia,  Florida,  and  Alabama;  "  Baltimore  and  New  Berne,  N.C' 
between  Baltimore  and  New  Berne ;  "  Merchant  Steamship  Company  "for  Charleston, 
S.  C.,  and  all  points  south. 

BAY  AND  RIVER  LINES. 

Richmond,  York  River  and  Chesapeake  Railroad  Line. 

Richmond,  Va.,  York  River,  and  points  south. 

Powhatan  Line,  freight  steamers,  for  James  River,  Yir<;inia. 

Baltimore  Steam  Packet  Company. 
!    Old  Bay  Line,  for  Portsmouth  and  Norfolk,  Va. 

Besides  which  there  are  many  other  bay  lines  plying  between  this  port  and  towni, 
upon  the  Chesapeake  Bay  and  its  tributaries. 

As  collateral  with  the  above  statements,  it  is  deemed  proper  to  mention  that  the 
Baltimore  and  Ohio  Railroad  Company  has  erected  at  Locust  Point,  the  water  termi- 
nus of  that  road,  an  additional  pier,  about  700  feet  in  length  and  40  in  breadth.  F«r 
the  necessary  accommodation  of  the  increasing  importations  a  commodiona  three-^tocy 
brick  warehouse,  and  a  rail  rack^  with  docks  running  the  entire  length  on  either  tide, 
has  been  placed  in  bond  as  a  United  States  general-order  store  and  warehouse. 

There  are  now  at  this  place  three  general-order  stores  and  two  extensive  bonded 
yards  for  the  storage  of  iron. 

A  third  grain-elevator  has  been  erected  at  this  point.  This  is  a  large  and  magnifi- 
cent structure,  built  with  every  modem  and  improved  facility  for  moving  m^in.  it 
has  a  storage  capacity  of  about  2,000,000  bushels.  The  elevators  at  Locnst  Point  for- 
nish  a  storage  for  upwards  of  4,000,000  bushels  of  grain.  This  fact,  taken  in  couDee- 
tion  with  the  three  grain  elevators  at  Canton,  the  terminus  of  the  Northern  Centra 
Railroad,  exhibits  both  the  increasing  demands  of  trade  at  this  port  and  the  liberftl 
enterprise  entered  into  here  to  accommodate  those  demands.  Further  extension  of 
warehouse  facilities  has  been  determined  upon  at  Locust  Point. 

In  my  communication  of  last  year  the  improvements  named  above  were  raentioD«d 
as  in  contemplation.  It  is  gratifying  now  to  state  that  they  have  been  completed. 
It  is  rumored  that  an  additional  grain  elevator  is  to  be  erected  at  Canton,  and  it  u 
not  unlikely  that  the  rumor  will  turn  out  to  be  correct,  as  the  increasing  demands  of 
trade  have  met  with  liberal  accommodation  at  that  place. 

While  mentioning  these  improvements,  for  the  purpose  of  showing  the  spirit  ani- 
mating this  port  as  a  commercial  center,  it  is  proper  to  state  that  the  narbor  of  Balti- 
more IS  most  admirably  and  efficiently  equipped  with  a  fleet  of  tug-boats.  Liberal 
expenditures  have  been  made  in  the  structure  of  these  valuable  adjuncts  to  commeroe, 
and  within  the  last  year  several  boats  of  this  class,  of  large  size  and  great  power,  have 
been  built  and  put  into  service. 

Before  closing  this  summary,  it  is  not  deemed  amiss  to  refer  to  the  contemplated 
ship-canal  intended  to  give  this  port  a  shorter  way  to  the  sea. 

The  merits  of  this  contemplated  enterprise  it  is  not  proper  here  to  discuss.  They 
are  evidently  well  understood  by  the  country ;  and  it  is  gratifying  to  know  that  tlii 
project  has  grown  into  public  favor,  and  has  met  with  more  than  friendly  support  at 
the  hands  of  Congress.  It  is  mentioned  here  as  a  subject  deserving  a  oonspicnoaf 
place  in  a  communication  of  this  character,  and  as  in  the  nature  of  an  appeal  in  its 
behalf;  and  also  for  the  purpose  of  referring  to  some  facts  coming  under  my  notice 
having  some  relation  to  the  necessity  of  the  enterprise.  It  will  be  seen  by  these  sta- 
tistics that  through  this  port  importations  are  made  to  various  parts  of  the  coontry. 
Now,  these  importations  must  necessarily  increase.  This  port,  uom  its  central  loca- 
tion and  natural  relations  to  a  large  extent  of  inland  country,  must  become  the  fron- 
tier port  through  which  foreign  supplies  will  come  to  reach  that  country.  It  is  plain, 
therefore,  that  in  giving  Baltimore  nearer  approaches  to  the  sea  the  benefit  that 
inures  would  be  widespread.  It  is  furthermore  observable  from  these  statistics  that 
there  is  a  large  sea-goin^  coastwise  trade  maintained  with  Atlantic  cities,  besides 
which  many  vessels  (sailing  and  steamship)  during  the  course  of  a  year  leave  thk 
port  for  other  ports  for  cargo,  and  correspondingly  leave  other  ports  for  this  for  cargo. 
This  is  in  the  nature  of  commercial  trade,  for  there  are  interests  in  that  trade  identical 
here  and  at  northern  Atlantic  cities, 
whole  length  of  the  bay,  to  get  borth,  is  very  great. 

The  cost  to  owners  of  vessels  (some  large  class  steamships  in  ballast)  to  trmverse  the 

The  saving  of  outlay  in  the  matter  of  coastwise  trade  and  in,  that  vessels  ordered 
from  or  to  this  port  to  northern  ports  for  cargo,  would  be  immense,  and  would  die- 
tribute  itself  aUke  to  this  and  other  ports. 

This  view  has  been  presented  in  a  former  communication  upon  this  subject,  but  as 
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the  facto  repeat  themselves  year  after  year,  it  was  thought  the  repetition  of  them  was 
fully  justified  by  the  gravitvof  the  interest  concerned. 

One  other  matter  relatively  connected  with  the  subject  deserves,  at  least,  a  passing 
reference.  In  order  to  bring  it  to  notice  a  recurrence  to  Locust  Point  wi!l  be  necessary. 
This  is  an  important  place  for  the  commerce  of  Baltimore;  the  chief  shipping  business 
of  the  port  has  gravitated  there,  and  given  it  a  valuable  importance.  Everv  foot  of 
irs  water  front  is  now  occupied  down  to  the  line  of  Fort  McHenry,  adjoining  the  dry 
dock. 

Fort  McHenry  now,  because  of  its  surroundings,  becomes  the  key  to  the  commerce 
of  the  port,  as  it  was  the  key  to  the  harbor  in  former  war-times.  That  portion  of  the 
fort  tract  between  the  line  of  the  dry-dock  and  the  point  of  the  peninsula,  from  the 
land  line  to  the  harbor  line,  is  said  to  contain  about  8  acres.  This  is  valuable  to  the 
government,  but  is  of  itselt  intrinsically  valuable.  It  could  be  utilized  in  the  inter- 
est both  of  the  government  and  the  commerce  of  the  port,  by  the  erection  uf  piers  and 
docks  to  be  used  as  general  order  stores.  No  natural  flkdvantages  like  these  are  pos- 
sessed hy  the  government  elsewheie.  Difficulties  have  often  arisen  in  making  dispo- 
sition of  cargoes  under  general  order,  because  of  the  cost  of  drayage  to  government 
public  stores ;  here  the  government  has  property,  right  at  the  threishold  of  the  harbor, 
wliere  ships  could  be  docked  and  unladen. 

The  necessity  for  such  a  general-order  store  may  become  absolute  as  the  commerce 
of  the  port  continues  to  expand. 

The  agents  of  the  government  at  ports  of  entry  are  sometimes  embarrassed  in  taking 
possession  of  caries  under  general  order  because  there  is  no  bonded  house  convenienc 
in  which  to  store  it.  With  a  public  store  so  elligibly  situated  at  the  entrance  to  the  har- 
bor, advantages  would  accrue  to  the  government  and  to  commerce  of  great  value. 

It  is  not  intended  by  a  reference  to  this  matter  to  recommend  any  plan  relative 
thereto,  but  merely  to  refer  to  it  and  its  conmiercial  bearing  as  a  subject  deservuig 
consideration. 

In  conclusion  it  is  gratifying  to  me  to  present  a  summary  of  the  commerce  of  this 
port  for  the  fiscal  year  that  so  flatteringly  shows  the  vigor  of  that  comiiioree  autl  the 
valuable  and  important  relation  this  port  sustains  to  tho  country  generally. 
1  am,  sir,  very  respectfully, 

John  L.  Thomas,  Jr., 
Col  lector. 

Col.  Wm.  p.  Craig  hill, 

rnitedl  States  Engineer, 


G  8. 

IMPROVEMENT  OF  THE  HARBOR  OP  ANNAPOLIS,  MARYLAND. 

The  following  special  report  was  made  Xovember  10, 1880. 

United  Statrs  Engineer  Office, 

Baltimore,  Md,y  November  10,  16S0. 

General:  The  law  of  June  18, 1878,  required  a  "survey  of  the  bars  at  the  entrance 
to  Annapolis  Harbor,  Maryland,  with  a  new  to  the  accommodation  of  deep-draught 
vessels  at  low-tide.*'  The  survey  was  made  in  September,  1878,  as  detailed  as  the 
funds  available  would  allow,  and  a  report  was  submitted  dated  January  8, 1879,  which 
may  be  found  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  Part  I, 
beginning  at  page  574. 

m  that  report  an  estimate  was  presented  of  the  cost  of  connecting  the  deep  water  of 
the  bay  with  the  deep  water  of  the  Severn  River,  and  thus  permitting  "  vessels  of  deep 
draught  to  pass  over  "  the  bars  at  the  entrance"  and  come  into  the  "harbor  of  Annapo- 
lis.'' The  channel  estimated  for  was  150  feet  in  width  and  24  feet  in  depth  at  mean 
low-water.  This  width  was  considered  the  minimum  that  would  suffice,  and  this 
upon  the  supposition  that  it  would  be  used  only  by  steamers  or  by  sailing  vessels 
towed  by  tugs. 

The  probabilities  being  generally  against  the  permanence  of  a  dredged  channel,  un- 
less auxiliary  works  be  added  for  the  purpose  of  concentrating  the  flow  of  water  in 
it,  the  opinion  was  expressed  that  it  might  be  found  necessary  to  construct  such 
works,  either  with  the  object  just  stated  or  to  intercept  matter  in  motion  which  might 
otherwise  fall  into  the  dredged  channel  and  reproduce  the  bars,  and  that  more  time 
should  be  devoted  to  the  study  of  the  locality  to  decide,  first,  whether  such  auxiliary 
works  were  necessary,  and,  secondly,  what  should  be  the  location,  extent,  and  style  of 
construction,  if  necessary. 

In  the  law  of  June  14,  1880,  Congress  directed  an  examination  of  the  "bars  at  the 
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entrance  of  Annapolis  Harbor,  with  a  view  to  ascertain  the  character  of  Jetties  i 
sary  to  render  the  proposed  improvement  permanent."  The  additional  examinatooa 
deemed  necessary  has  been  made  by  Mr.  W.  R.  Hatton,  a  civil  engineer  of  akill  and 
experience.  His  report,  dated  October  30,  1880,  is  appended  hereto.  It  ^peazB  tlMi 
the  cost  of  jetties  wonld  be  quite  large— out  of  proportion  to  the  probable  benefit  to 
be  obtained  by  them,  and  further  study  has  resultea  in  a  change  in  the  positioa  pro- 
posed for  the  channel  to  be  dredged,  such  that  it  is  believed  greater  permaoenoe  may 
be  expected.  As  stated  by  Bir.  Hutton,  ''some  dredging  will  doubtless  be  required  in 
course  of  time.''  The  extent  of  it  can  only  be  known  mm  observation.  The  ptoba* 
bilities  are  that  the  annual  cost  of  such  dredging  wonld  be  less  than  the  intensi  on 
on  the  large  sum  which  Jetties  would  cost. 

The  new  position  for  the  channel  has  been  laid  down  on  the  map  which  aocompanied 
the  report  of  1878.  Besides  the  improvement  claimed  for  it  above,  it  will  be  obeerved 
that  it  is  more  convenient  for  use  by  vessels  moving  between  Annapolis  and  the  lower 
bay,  the  portion  of  it  where  vessels  of  deep  draught  approaching  or  leaving  Annapahn 
are  most  likely  to  be  found. 

The  width  and  depth  of  the  channel  now  estimated  for  are  unchanged.  It  is  calcu- 
lated that  to  dredge  a  channel  150  feet  wide  at  bottom,  and  24  feet  deep  at  mean  low- 
water,  would  req[aire  the  removal  of  330,000  cubic  yards  of  material,  at  a  ooet  of  t66v00i>. 
As  the  estimate  is  for  a  minimum  channel,  the  whole  amount  should  be  appropriated 
in  one  sum,  if  at  all. 

The  law  states  that — 

''In  every  case  where  examinations  or  surveys  are  made,  the  report  thereon  skaO 
embrace  such  information  concerning  the  commercial  importance,  present  and  p^oqMV^ 
ive,  of  the  improvement  contemplated  thereby,  and  such  general  commercial  statistia 
as  the  Secretary  of  War  may  be  able  to  procure." 

As  to  this  branch  of  the  subject.  I  have  no  better  information  than  is  found  in  tbe 
papers  appended  to  the  report  of  1878,  already  referred  to,  which  may  be  seen  on  ] 


§78  and  579  thereof,  and  to  those  papers  attention  is  invited,  viz,  the  letters  of  Citr 
Counsellor  Ifflehart  and  Admiral  Rodgers,  U.  S.  N.,  and  the  report  of  Capt.  C.  B.  Phil- 
lips, Corps  of  Engineers,  U.  S.  A. 

Very  resi>ectftilly,  your  obedient  servant, 

Wm.  p.  Craiohill, 

Major  of  Enfimetru 
Brig.  Gen.  H.  G.  Wright, 

Chi(^  of  Engineers,  U.  8,  A. 


REPORT  OF  MR.   WILLIAM  B.   HUTTOX,  ASSISTANT  EXGIXKER. 

Baltimore,  Md.,  October  30,  188U. 

Sir  :  I  have  the  honor  to  report  the  result  of  an  examination  of  the  bars  at  the  en- 
trance to  Annapolis  Harbor,  made  with  a  view  "  to  ascertain  the  character  of  the  jet- 
ties necessary  to  render  the  improvement  {permanent." 

The  improvement  referred  to  is  that  proposed  bv  Captain  Schuyler,  United  8tat«« 
Engineers,  in  1878,  and  wonld  consist  of  a  dredged  channel  150  feet  wide  at  bottoa 
and  24  feet  deep  at  low-water,  extending  fh>m  deep  water  of  the  Severn  off  the  United 
States  Naval  Academy  to  the  24-foot  curve  in  the  bay. 

A  number  of  observations  upon  tides  and  tidal  currents  have  been  made,  some  fev 
soundings  outside  the  limits  of  Mr  Seasar's  map  of  1878,  and  the  question  has  been 
studied  to  some  extent  upon  the  ground. 

The  range  of  tide  is  small  (from  0'.65  to  1.05  during  the  short  period  covered  by  the 
observations),  and  is  greatly  affected  by  the  wind  as  to  range  and  the  direction  and 
force  of  currents. 

The  tidal  wave  passes  up  the  bay  at  the  rate  of  about  12  miles  an  hour.  The  ebb 
current  sets  down  alon^  shore  fix>m  half  an  hour  to  two  hours  earlier  than  in  the  mid- 
dle of  the  bay,  and  similarly  the  flood  begins  along  shore  some  time  before  the  turn  of 
the  tide  in  the  bay.  It  was  at  times  observed  to  turn  on  the  bottom  earlier  than  on 
the  surface,  so  that  a  deep  float  would  show  quite  a  strong  flood  current  while  it  was 
slackwater  on  the  surface. 

As  far  as  I  can  learn,  the  exposed  shores  of  the  bay  for  miles  above  this  place  arr 
undermined  and  carried  off  by  the  action  of  the  waves  during  storms,  and  the  material 
goes  to  extend  the  shoals  along  the  bay  shore.  Horn  Point,  also  within  the  harbor 
but  exposed  to  easterly  ^ales,  is  wasting  away  at  an  uncertain  rate,  according  to  somr 
of  the  watermen  50  feet  m  twelve  or  fifteen  years,  or,  so  far  as  can  be  determined  by 
comparison  with  the  coast  survey  charts,  about  100  feet  in  thirty-six  yean.  A  grcai 
portion  of  this  material  is  probably  dropped  very  near  the  place  whence  it  is  eroded. 

The  main  tidal  currents,  that  is,  the  channel  currents,  after  the  tide  is  well  tnnied. 
either  of  flood  or  ebb,  lake  the  general  direction  fix)m  the  mouth  of  Severn  to  Tally  * 
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Point,  BometimeH  showing  a  tendency  to  follow  the  south  shore  line  into  the  deep  bights 
it  forms.    Their  velocity  is  about  half  a  foot  per  second. 

The  8eyem  Kiver  opposite  and  above  the  Naval  Academy,  confined  between  banks 
2,000  feet  apart,  has  ample  depth.  The  currents  of  the  ebb  and  flood  maintain  a  depth 
of  24  feet  into  the  wider  expanse  of  the  harbor,  3,600  feet  beyond  the  wharf  of  the 
academy.  Here,  being  weakened  by  diihision,  the  water  shoals  to  18  feet.  They  are 
again  concentrated  between  Horn  Point  and  Greenberry  Point  bars,  and  the  depth 
again  increases  to  20  feet,  which  is  maintained  for  a  distance  of  a  mile«  1,800  feet  of  it 
being  24  feet  deep.  Outside  the  bars  it  shoals  to  18  feet,  and  then  gradually  increases 
in  depth  to  the  deep  water  of  the  bay. 

The  curve  of  24-foot  depth  outside  of  the  harbor  may  be  said  to  follow  the  general 
line  of  the  bay,  uninfluenced  by  Severn  River.  The  20-foot  curve,  by  a  decided  in- 
flexion toward  the  shore,  marks  the  point  where  the  current  of  the  Severn  makes  itself 
felt. 

Both  of  these  cur>'e8  have  moved  slightly  away  from  the  shore  since  1844,  the  date 
of  coast  survey  by  hydrography,  except  where  the  former  crosses  the  line  of  Severn 
River.  At  that  time  the  20-foot  curve  extended  in  a  narrow  loop  2,500  feet  farther 
into  the  harbor,  indicating  a  scour  on  the  line  of  the  river  current.  The  bottom  is  so 
flat,  however,  that  the  total  tilling  at  this  point  in  thirty-six  years  has  been  but  1 
foot  in  depth. 

But  fi-om  Tally's  Point  a  shoal  extends  about  east-southeast  into  the  bay  a  distance 
of  6,000  feet,  on  more  than  5,000  of  which  the  water  does  not  at  low-tide  exceed  4  feet 
in  depth,  and  in  a  great  part  of  it  much  less. 

This  shoal,  which  now  extends  1,000  feet  beyond  its  end  in  1844,  does  vorv  materially 
aflfect  both  the  20  and  the  24  foot  curves,  pushing  them  far  out  into  the  bay.  It  ap- 
pears to  be  formed  by  the  early  ebb-tide  mm  the  Severn  meeting  the  flood-tide  still 
running  in  the  bay,  aided  by  the  direction  given  to  the  flood-tide  along  shore,  which, 
following  the  curve  of  the  deep  bight  below  Tally's  Point,  there  leaves  it  in  a  direc- 
tion nearly  parallel  with  the  oar  or  "reef."  The  ebb,  when  fully  established,  flows 
across  the  bar  with  a  velocity  of  2  feet  per  second.  This  I  suppose  to  be  the  surface 
current  taking  the  shortest  way  across  the  obstruction,  while  the  deeper  currents  are 
deflected  by  the  "reef,''  as  by  a  training- wall,  and  pass  along  it  and  around  its  end. 

The  foregoing  are  the  facts  bearing  upon  the  question.  From  them  and  an  inspec- 
tion of  the  map,  I  conclude  that  the  new  channel  should  be  laid  in  a  straight  line  irom 
the  closed  curve  of  24  feet  depth  between  Greenberry  and  Horn  Point  bars,  to  that 
point  on  the  24-foot  curve  outside  when  it  turns  from  the  shore  to  pass  around  the  reef 
off  Tally's  Point.  To  confine  this  channel  l>etween  two  jetties  would  be  injurious  by 
obstructing  the  ordinary  navigation  of  the  harbor. 

A  single  jetty  on  the  south  side  would  confine*  the  current  more  closely,  and  would 
better  maintain  the  channel.  Its  length  would  be  very  great,  and  its  cost  out  ol  pro- 
portion to  the  benefits  to  be  obtained.* 

A  channel  dredged  on  the  line  I  have  described  would,  in  my  judgment,  maintain 
itself.  The  changes  in  the  bottom  along  the  line  of  it  are  very  slight  in  the  36  years 
over  which  our  references  extend.  The  place  most  liable  to  shoal  is  between  the  river 
month,  at  the  Naval  Academy  Wharf,  and  Greenberry's  Points  The  wide  openings  on 
either  side,  into  which  Spa  and  Carr's  creeks  empty,  reduce  the  scouring  power  of  the 
current  and  explain  the  shoaler  water  at  this  place.  But  the  channel  will  be  directly 
in  the  line  of  the  main  tidal  currents  to  and  from  the  Severn,  a  slight  bottom  velocity 
will  be  directed  along  it  by  the  new  dredged  channel,  and  a  less  velocity  is  needed  to 
maintain  than  to  erode  a  channel.  There  are  no  cross-currents  here  or  farther  out, 
bnt  an  are  in  the  direction  of  the  channel.  It  is  true  that  the  tidal  current  down  the 
bay  has  a  direction  across  the  channel,  but  I  think  that  only  the  surface  currents  con- 
tinue in  their  line  of  direction  across  the  "reef,"  the  deeper  ones,  being  deflected,  aid 
those  of  the  Severn  in  maintaining  depth  along  the  up-stream  margin  of  the  *  *reef." 

Some  dredging  will  doubtless  be  required  in  course  of  time,  but  it  will  be  very  much 
cheaper  than  any  works  to  maintain  tne  channel  by  scour. 

The  total  dredging  to  make  the  proposed  channel  150  feet  wide  on  bottom  as  pro- 
posed by  Captain  Cuyler,  a  width,  in  my  judgment,  ample,  is  325,800  cubic  yards  of 
soft  material. 

If  this  were  sand  or  other  heavy  earth,  it  could  be  dumped  in  the  bight  between 
Horn  Point  and  Skull  Hall,  with  economy  and  great  advantage,  but  I  should  fear  to 
deposit  there  soft  mud.  It  should  be  carried  into  the  deep  wat^r  of  the  bay  at  least 
3,000  feet  outside  the  line  of  the  buoys  on  Hackett's  and  Tally's  Point  shoals.  This 
will  require  the  material  to  be  transjiorted  an  average  distance  of  2.7  miles,  an  ex- 
treme distance  of  about  3f  miles. 

The  "reef"  oft"  Tally's  Point  extends  about  6,600  feet  from  shore,  and  to  within 
12,000  feet  of  shoal  water  on  the  Kent  Island  side  of  the  bay.  It  has  advanced  con- 
siderably since  1844,  and  the  depth  upon  it,  then  from  4  to  7  feet,  is  now,  over  the 

*•  Length  about  17,000  feet;  cost,  roughly,  $400,000. 
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Bame  places,  from  2  to  4  feet.  Whether  the  bar  or  "  reef"  as  it  is  ealled,  has  yet  ac- 
quired a  position  of  permauency,  is  not  known.  Its  effect  upon  the  proposed  channel 
is  advantaseons,  except  in  so  far  as  it  increases  the  length  of  it.  A  low  dike  along  a 
portion  (4,000  feet)  of  it  would  increase  the  scoar  in  the  proposed  channel,  but  at  the 
risk  of  extending  the  "  reef"  still  farther  into  the  bay.  It  is  therefore,  undesirable, 
as  it  is  unnecessary. 
Respectfully, 

W.   R.   HUTTOX. 

Two  appropriations  have  been  made  for  this  locality,  each  of  $5,000, 
June  14, 1880,  and  March  3, 1881.  As  the  expenditure  of  $10,000  would 
not  affect  any  substantial  improvement,  it  did  not  seem  expedient  to 
commence  operations  until  further  directions  were  received  from  Con- 
gress. Recommendation  to  that  effect  to  the  Chief  of  Engineers,  made 
April  1, 1881,  was  approved  April  7. 

Money  statement. 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10.000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiesJuly  1,1880 794  02 

July  1,  1881,  amount  available 9,205  98 

Amount  (estimated)  required  for  completion  of  existing  project 56, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^83.     56, 000  00 


IXFORMATIOX  AS  TO  THE  COMMEBCE  OF   ANNAPOLIS,   FROM  MR.  IRELAND,  COLLECTOR, 
RECEIVED  THROUGH  HON.  J.   L.   THOMAS^  COLLECTOR  OF  BALTIMORE. 

In  reply  to  youi*s  of  May  28, 1  beg  to  say,  that  the  advantages  which  would  accrue  to 
the  government  by  the  contemplated  improvement  of  Annapolis  Harbor  would  be 
many  and  great,  especially  so  with  regard  to  the  customs. 

As  it  now  is,  there  is  not  sufficient  depth  of  water  to  accommodate  the  large  freight-- 
ing  vessels  carrying  coal,  lumber,  bnildmg  materials,  and  other  necessary  commodities 
used  here  by  the  cbnsumption  of  citizens,  as  well  as  the  demand  at  the  United  States 
Naval  Academy,  and  the  consequence  is,  except  such  small  qnanlities  as  can  be  broaght 
by  small  yessels,  for  the  most  part,  these  things  are  conveyed  by  rail  as  a  matter  of 
necessity,  and  because  of  the  existence  of  this  &ct  we  have  no  vessel  of  large  draft  of 
water  licensed  from  this  port  and  are  unable  to  give  such  statistics  as  are  desired. 

The  advantage  of  the  improvement  to  the  general  government  may  be  estimated 
when  it  is  remembered  that  the  Naval  Academy  is  located  here,  and  the  consequent 
necessity  of  vesels  going  back  and  forth,  only  the  smaller  of  which  are  able  to  enter 
the  harbor,  and  only  at  full  tide,  and  in  the  custody  of  tows,  and  it  often  occurs  that 
under  such  precautions  even  then  they  are  grounded. 


G9. 

IMPROVEMENT   OF   THE    CHOPTANK  RIVER,   BETWEEN    DENTON    AND' 
GREENSBOROUGH,  MARYLAND. 

A  survey  of  this  portion  of  the  Choptank  Eiver  was  made  in  1879, 
and  a  detailed  report  presented  thereafter,  which  was  printed  in  full  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1880,  beginning  at  page 
634.  An  estimate  was  given  of  $79,(K)0  for  dredging  a  channel  75  feet 
wide  and  8  feet  deep  at  mean  low- water.  It  was  stated,  however,  that 
the  cost  would  be  much  reduced  if  the  proposed  depth  were  made  7  feet 
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instead  of  8.  On  a  re-examination  made  in  October,  1880,  it  was  fonnd 
that  a  channel  of  6  feet  depth  at  mean  low- water,  as  high  as  Case's 
wharf,  which  is  a  short  distance  below  Greensborongh,  would  cost  $40,000. 

Congress  appropriated  $5,000  Jnne  14, 1880.  It  was  decided  to  apply 
this  to  a  beginning  of  the  6-foot  channel,  at  a  point  400  feet  below  Case's 
wharf,  following  the  lines  of  the  channel  through  the  shoal  to  a  x>oint 
above  Brick  Mills,  where  the  6-foot  curve  above  has  a  width  of  75  feet, 
and  connecting  the  6-foot  curves  with  a  cut  3,000  feet  long. 

It  was  provided  that  the  material  excavated  should  be  deposited  on 
one  or  both  sides  of  the  river,  either  upon  the  shores  above  high-water 
mark,  upon  solid  marsh,  or  in  "cripples"  20  feet  from  their  nearest  edge, 
or  upon  flats  submerged  at  high- water  not  less  than  80  feet  from  the 
nearest  edge  of  the  cutting,  in  localities  to  be  approved  by  the  engineer 
in  charge,  and  to  be  procured  without  expense  to  the  United  Stiites  in 
any  manner  whatever. 

The  material  to  be  removed  was  found  to  be  sand  and  mud.  The 
depth  of  cutting  was  found  to  vary  from  0.8  foot  to  3.1  feet,  averaging 
about  1.7  feet. 

A  contract  was  made  for  this  work  in  I^Qvember,  1880,  with  Mr.  D. 
Constantine,  of  Baltimore,  at  the  rate  of  25  cents  per  cubic  yard  for 
material  excavated  and  ledeposited  in  accordance  with  the  specifica- 
tions, measured  in  scows  or  embankments,  or  27^  cents  measured  in 
place. 

A  second  appropriation  of  $5,000  was  made  by  Congress  March  3, 
1881.  A  contract  for  its  expenditure  has  been  entered  into  with  the 
same  contractor  and  at  the  same  price  as  the  first.  Work  under  the 
first  contract  is  to  be  completed  July  31, 1881,  the  amount  of  material 
to  be  removed  being  about  17,500  cubic  yards  measured  in  place.  Work 
under  the  new  appropriation  is  to  continue  imo&ediately  after  the  ex- 
haustion of  the  old.  It  is  expected  to  carry  the  new  channel  for  an 
additional  length  of  about  1  mile. 

Money  statement. 

July  1,  1880  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 18r^l 5, 000  00 

$10,000  00 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  excluBive  of  outstand- 
ing liabilities  July  1,  1880 331  00 

Jnly  1,  1881,  amount  available 9,668  31 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1883. . .  10, 000  00 


Abstract  of  proposals  for  dredging  Choptank  River,  Maryland^  opened  at  12.30  p,  »i., 

November  30,  1880. 


Time. 


No., 


Name. 


Retiidence. 


Commence. 


1  I  George  W.  Par-  I  Salisbury,  Hd..|  Jan.  15.  1881 
I      sonft.  I 

Daniel  Con8tan.|   ^^^^^  Md..'Mar.  1,  1881 


Complete. 


Aag.  1.  1881 
Jane  80, 1881 


Price  per 
cubic  yard. 


$0  28 

28 

27| 


Remarks. 


Measured  in  place. 

Measured  in  scows. 
Measured  in  place . 


Contract  with  Daniel  Constantine. 
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Abstract  of  proposals  for  dredging  in  the  Chopiank  Bivery  Marylandy  opened  at  12.30^. 

June  30,  1681. 


No. 

Xamo. 

Besidenoe. 

Time. 

Price  per 
cubic  yard. 

B«marka. 

Commence. 

Complete. 

1 

Daniel  Constan- 
tme. 

Baltimore 

On    oomple-  !  Oct  31,  1881 
tion  of  pres- 
ent contract.  ' 

1 

I0  27i 

Measoredia  plare^ 

Contract  with  D.  Constantine. 

REPORT  OP  MR.   GEORGE  W.   PARSONS,  ASSISTANT  ENGINKEB. 

Salisbury,  Md.,  October  4,  IddO. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  an  examination  o( 
the  upper  fiortion  of  Choptank  River  between  Denton  ana  Greensboroaghjin  Caiv- 
line  Countv,  Maryland,  in  accordance  with  your  instructions  of  September  23w 

Choptank  River  is  navigable  for  bay  steamers  as  far  as  Denton,  7^  miles  below 
''  Case^s,"  the  lower  wharf  at  Greensborough,  and  about  3^  miles  above  Denton,  for 
such  sailing  vessels  as  are  engaged  in  carrying  on  the  commerce  of  Greenabaroifii 
and  the  Choptank  generally.  Above  this  point  the  river  formerly  poaaesaed  depth  si 
water  sufficient  for  navigable  nurposes  to  its  headwaters  now  roanned  by  a  woodci 
bridge.  Sweeping  away  of  mill-dams  by  freshets  and  washing  or  lands  ooltiTated  to 
the  ed^e  of  the  st^am  have  operated  to  form  shoals  at  several  points,  also  to  fill  tfaeWd 
of  the  river  in  its  upper  portion  to  such  an  extent  as  to  necessitate  lighterage  of  all  mo> 
ducts  shipped  or  receivea  by  this  outlet  from  the  present  anchorage  to  Greensboroo^  i 
distance  of  over  4  miles.  At  several  points  the  depth  of  water  on  the  shoals  is  so  lit- 
tle that  liffhters  ground  on  them  at  high-water.  This,  with  the  detention  from  head 
tides,  renders  shipments  by  water  both  tedious  and  expensive. 

Doubtless  great  relief  would  be  experienced  by  the  town  and  a  lar^  sorronndiiy 
country  by  establishing  navigation  vo  Greensborough.  It  would  again  renew  Umv 
once  extensive  grain  and  sliip-building  trade. 

I  have  ascertained  that  vessels  now  navigating  the  river  pass  over  withont  dates- 
tion  portions  of  the  Choptank  lying  above  and  below  Denton,  where  there  is  bat  6 
feet  of  water  at  low-tide.  I  consider  that  depth  of  water  sufficient  for  the  neoessttm 
of  trade.  For  improving  the  river  I  would  suggest  constructing  a  channel  75  feel 
wide,  6  feet  deep  at  low-water,  from  the  present  anchorage  (Passaoor's  wharf)  to 
Case's  wharf  below  Greensborough,  the  cost  of  which  would  oe  about  f40,000.  I  s2» 
suggest,  as  a  first  stei>  towards  the  ultimate  comnletion  of  this  project,  the  expenditsR 
of  the  $5,000  appropriated  at  the  last  session  of  Congress  for  the  improvement  o£  tkk 
river  in  dredging  a  channel  75  feet  wide,  6  feet  deep,  from  the  ending  of  6  feet  water 
above  Passapor's  landing  throtu^h  the  shoals  below  Brick  Mill,  a  distance  of  3,800  £bK. 
to  connect  with  the  existing  6-root  channel  above  that  shoal.  To  dredge  this  < ' 
requires  the  removal  and  r^eposit  of  17,500  cubic  yards  of  material  at  an  < 
net  cost  of  $4,400. 

The  effect  of  this  channel  would  be  to  enable  vessels  to  anchor  1|^  miles 
Greensborough  than  at  present,  also  removing  a  tronbleeome  bar  to  lighterage. 

Subsequent  appropriations  are  relied  upon  for  the  final  completion  of  the  i 
channel  as  suggested. 

I  am  indebted  to  your  report  to  the  Secretary  of  War,  January  23,  1880,  for  infor- 
mation relating  to  the  Choptank  River,  and  the  towns  of  Denton  and  Greensboioogh, 
also  to  the  survey  and  map  of  Assistant  Engineer  J.  L.  Seager,  from  which  the  above 
distances  and  estimates  are  computed. 

Very  respectfully,  your  obedient  servant, 

George  W.  Pabsox». 

Lieut.  Col.  Wm.  p.  Craighill, 

Corps  of  Engineers, 


entiR 


COMMERCIAL  STATISTICS. 

The  following  statistics  as  to  the  commerce  on  the  river  are  believed  to  be  reliable  : 
The  trade  of  this  portion  of  the  Choptank  River  is  carried  by  three  schooners  owned 

in  Greensborough,  of  an  aggregate  tonnage  of  270  tons  (custom-house  register).    Thesr 

three  schooners  ply  regularly  between  the  *^The  Stakes"  and  Baltimore,  making  ^a 

average  of  thirty  round  trips  each  annually. 
Two  other  schooners,  of  100  tons  capacity  each,  are  chartered  during  busy  seasoas. 

averaging  about  ten  trips  yearly. 
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SHIPMENTS  DURING  THE  YEAR  1880. 

Grain bushels..  150,000 

Timber  (sawed) -• feet..  400,000 

Railroad  ties  (estimated) 20,000 

Lime  (received) bnsbels..    50,000 

Shells do....  300,000 

Fertilizers : tons..  IWO 

Coal do....         200 

Merchandise,  building  materials,  &c.,  for  the  supply  of  a  district  comprised  within 
a  radius  of  6  miles  around  Greensborough. 

This  produce  is  carried  from  Greensborough  to  ''The  Stakes/'  a  distance  of  7  miles, 
on  open  scows  or  lighters,  at  a  cost  of  1  cent  per  bushel  for  grain  and  proportionate 
cost  for  other  produce,  and  also  at  considerable  risk  of  loss  from  exposui-e  to  the 
weather. 

SHIPMENTS  BY  RAILROAD,  1880,  FROM  GREENSBOROUGH. 

Grain bushels..     35,000 

Peaches boxes..     5U,000 

Canned  goods .cans..  700,000 

Evaporated  fruit pounds..  100,000 

Lumber feet..  500,000 

Berries buckets..     10,000 

Eggs... dozen..     15,000 

Poultry : pounds..     75,000 

Wool do....     10,000 

Livestock do....  200,000 

General  merchandise  (received) ..do....  300,000 

Coal  (received^ tons..  500 

Lime  (received) bushels..      5,000 

Phosphate  and  phosphate  material tons..  250 

This  trade  goes  to  Philadelphia  and  New  York  at  heavy  rates  for  ft«ight. 
Arrangements  are  being  made  for  running  a  steamer  at  an  early  date  between  the 
Brick  Mill  Lauding  and  Baltimore. 


G  lo. 

IMPROVEMENT  OF  SECRETARY  CREEK,  MARYLAND. 

Before  1877  not  more  than  4  or  6  feet  of  water,  perhaps  not  so  much, 
could  be  carried  up  to  the  upper  wharf,  about  1 J  miles  from  East  'Sew 
Market.  In  that  year  a  fund  was  raised  by  subscription,  and  between 
$4,000  and  $5,000  were  spent  in  dredging  to  a  depth  of  7  or  8  feet  at  mean 
low- water.    Not  as  much  dredging  could  be  done  as  was  needed. 

The  first  appropriation  by  Congress  was  of  $3,000,  made  June  14, 1880. 
After  some  diflSculty  in  getting  suitable  proposals  for  the  work,  a  con- 
tract was  made  with  the  American  Dredging  Company,  of  Philadelphia, 
at  the  rate  of  18  cents  per  cubic  yard  for  m$iterial  measured  in  scows  for 
dredging  and  redepositing.  Work  was  not  commenced  until  April  25, 
1881. 

Meantime,  Congress  had  made  another  appropriation  of  $3,000,  March 
3, 1881.  A  contract  was  soon  made  with  the  same  parties  as  before,  but 
at  an  advance  in  price  of  2  cents  per  cubic  yard.  Work  under  both  con- 
tracts was  completed  May  26, 1881. 

Previous  to  the  work  done  oy  the  United  States  the  navigation  of  this 
short  creek  was  difficult,  owing  to  the  narrowness  of  the  channel  and  its 
very  sharp  bends.  The  curvature  of  these  sharp  bends  has  been  very 
much  lessened,  and  the  channel  is  now  nowhere  less  than  100  feet  in  width. 
A  commodious  turning-basin  has  been  made  near  the  town  wharf  with  an 
area  of  about  40,000  square  feet.  The  excavation  has  been  to  a  depth 
of  7  feet  at  mean  low-water.  The  material  dredged  has  been  chiefly  soft 
mud,  with  some  admixture  of  sand.    The  total  quantity  removed  has 
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amounted  to  29,216  cubic  yards,  measured  in  the  scows.  It  has  been 
deposited  in  the  coves  near  the  mouth  of  the  creek,  whence  it  could  not 
run  back  again  into  the  channel. 

There  is  a  daily  line  of  steamers  on  this  creek  running  to  other  point5 
'  on  the  Eastern  Shore  and  to  Baltimore. 

Other  steamboats  navigate  the  creek  occasionally,  and  there  are  sev 
eral  small  sailing  vessels  trading  to  Baltimore. 

There  are  considerable  shipments  of  grain,  and  the  freighting  during 
the  fruit  season  is  very  heavy. 

Money  statement 

July  1,  1880,  amount  available |3,000  00 

Amouut  appropriated  by  act  approved  March  3,  1881 3, 000  00 

f6,000  0i> 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outst-anding 
liabilities  July  1,  1880 5,806  91 

July  1,  1881,  amount  available 193  76 


Abstract  of  proposals  for  dredging  Secretary  Creeks  Maryland^  ojyened  at  11.30  a,  m.,  Au- 
gust 17,  1880. 


No. 

Name. 

Residence. 

Time. 

Price  per 
c  nbio 
yard. 

BemArka. 

Commence. 

Complete. 

1 

Daniel  Constao- 
tine. 

Baltimore 

Jan.  1,1881 

June  30, 1881 

$0.28 

Meaaiir«d  in  aMir*. 

Rejected ;  too  high. 

Abstract  of  proposals  for  dredging  Secretary  Creeks  Maryland^   opened  at  11.30  a.  »., 

November  30,  1880. 


No. 


Name. 


Time. 


Rcaidence. 


Commence.      Complete. 


American  Dredg-    Philadelphia . .  April  30, 1 881 

ing  Company.    I 
E.  AV.  Ferris Baltimore '  May  15, 1881 . 


3  !  Daniel  Constan-    do  . . . . 

tine. 


..'Dec.  15, 1880. 

I      ■ 


Jnne30,1881 
July   1,1881 


Feb.  1,1881 


Price  per  I 
cubic 
yard.       I 


Ileiiiarka. 


10  18      Meunred  in  k««^ 

23|  I  HesMired  in  mowl 
Condittonal  tm  he- 
ing  a!  lowed  t* 
damp  in  deep  «i^ 
ter. 

25      Meeenred  ineoeirt. 

29|     Keasnred  in  p]ec«. 


Contract  with  American  Dredging  Company. 


Abstract  of  proposals  for  dredging  Secretary  Creek,  Maryland,  opened  at  11.35  a.  «.,  Mt§ 

3,  1881. 


No. 

Name. 

Residence. 

Time. 

Price  prr 

Commence. 

Complete. 

c  a  b  if 

1 

American  Dredging  Company 

PhiladelphU 

Dec  15, 1881. 

Mch.  15, 1882 

mi» 

Contract  with  American  Dredging  Company. 
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G  zi. 
IMPROVEMENT  OF  THE  HAEBOR  OF  CAMBRIDGE,  MARYLAND. 

The  plan  of  improvement  was  to  make  a  channel  from  the  deep-water 
of  the  Choptank  to  the  railroad  wharf  in  the  inner  harbor,  and  to  in- 
crease the  dimensions  of  that  harbor,  the  outer  channel  to  be  not  less 
than  100  feet  wide,  and  the  depth  of  all  the  dredging  to  be  8  feet  at  mean 
low- water.  This  plan  has  been  snccessfnlly  carried  out.  The  last  work 
was  completeil  in  March^  1879.  The  balance  of  funds  still  available  is 
held  unexpended  at  present. 

Some  of  the  leading  citizens  of  the  town  are  desirous  to  have  more 
enlargement  of  the  harbor  and  its  approaches.  The  necessity  of  this  can 
only  be  judged  of  when  a  resurvey  is  made,  which  is  expected  to  be 
undertaken  before  the  meeting  of  Congress.  x 

The  results  will  be  communicated  in  a  special  report  if  required. 

Money  statement. 

July  1,  1880,  amount  available ^2,698  10 

July  1,  1:^1,  amount  available 2,698  10 


COMMERCIAL  STATISTICS.       . 

The  following  statements  are  the  most  reliable  that  can  be  procured  as  to  the  ton- 
nage and  commerce  of  the  place : 

SFATEMEXT  OF    8ECKKTARY  AND    TREASURER  OF    CAMBRIDGE    MANUFACTURING   COM- 
PANY. 

Cambridge,  Md.,  May  27,  1881. 
Number  of  vessels  doing  business  in  Cambridge  Harbor  for  the  year  ending  May  1, 1881 : 

Regular  steamboats,  making  daily  trips 4 

Transient  steamboats,  excursions,  &c 25 

Regular  schooners,  weekly,  &c.,  35  to  150  tons 10 

Transient  schooners,  for  charter,  repairs,  &c 250 

Regular  sloops,  weekly  and  semi-weekly,  10  to  15  tons 40 

Transient  sloops,  charter,  for  repairs,  &c.,  10  to  15  tons 50 

Remilar  canoes,  &c.,  under  10  tons 50 

Route  up  and  down  the  river  and  bay  to  Baltimore.  There  are  now  at  this  point 
three  ship-vards  and  two  marine  railways,  full  of  business,  occupying  the  harbor  to  a 
considerable  extent  with  vessels  repairing  and  waiting  for  repairs. 

There  are  constantly  in  the  harbor  from  thirty  to  seventy  vessels  of  different  classes 
and  sizes.    This  has  grown  from  one  schooner  weekly  and  one  steamboat  twice  a  week 
to  the  above  proportions. 
The  business  of  the  harbor  has  largely  increased  during  the  past  year. 
There  being  no  record  kept,  the  above  is  estimated,  dinercnt  opinions  being  taken, 
compared,  and  revised,  and  is  perhaps  as  correct  as  may  be  without  actual  data. 
Very  respectfully, 

W.  C.  Carman, 
Secretary  and  Treasurer  Cambridge  Manufacturing  Company. 

STATEMENT    OF    THE    POPULATION    AND    COMMERCE   OF    THE    TOWN   OF    CAMBRIDGE, 
THE  COUNTY  SEAT  OF  DORCHESTER,  MARYLAND. 

Cambridge,  Md.,  July  1,  1881. 
The  population  at  present  is  2,500,  having  increased  50  per  cent,  within  the  ^ast  eight 
years.    There  have  been  erected  thirty-lour  substantial  buildings,  includmg  eight 
stores,  the  past  year.    Th^re  is  now  in  course  of  construction  seven  dwellings  and 
two  stores. 
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East  Cambridge,  whicli  i»  connected  with  Cambridge  by  a  bridge  across  C«mbnd|^ 
Creek,  has  a  population  of  200 ;  it  has  forty-one  dwemngs,  including  se versi  fine  resi- 
dences and  two  stores ;  a  large  flour  and  hominy  mill  with  an  elevator  attached,  has  a 
capacity  for  storing  15,000  bushels  of  grain ;  a  steam  saw  and  planing  mill ;  thoe  an 
now  being  erected  a  church  and  several  dwellings ;  it  has  grown  to  itt  prooeni  mM  nmet 
the  opening  of  the  harbor.  It  is  the  western  terminus  of  the  Dorchester  and  DelAwan 
Railroad^  which  extends  to  Seaford,  Del.,  and  has  a  connectioQ  thence  with  PliiU- 
delphia  and  New  York. 

A  great  quantity  of  grain,  fruit,  oysters,  and  merchandise  is  transshipped  here,  both 
for  the  interior  and  coastwise. 

The  large  and  elegant  steamers  running  here  attract  many  travelers  from  Waahisf- 
ton  and  Baltimore  en  route  to  Ocean  City  on  the  peninsula,  a  much-fr«quented  aeacida 
resort. 

The  number  of  passengers  and  value  of  property  transshipped  from  this  point  is 
greater  than  any  town  in  Eastern  Maryland. 

Its  importance  has  increased  in  consequence  of  the  great  increase  of  a^ricaltvnl 
productions  (which  by  the  last  census  has  more  than  doubled)  in  the  aarroundiiif 
country,  and  the  consequent  extension  of  commercial  business.  The  ahip-buihliiif 
business  has  more  than  quadrupled,  and  it  is  highly  important  to  the  oommeroe  m 
the  Choptank  that  its  harbor  should  be  kept  in  good  condition,  and  enlarged  to  iseii 
the  increased  demands  of  the  shi]>ping  interest  and  traveling  public.     OTer32,9UD 

Sersons  passed  to  and  from  this  point,  during  the  past  year,  by  the  steamers  akioA. 
»ver  seventy  boats  (from  3  to  10  tons)  were  engaged  here  the  past  season  in  the  oyrtrt 
business  catching  and  shipping  to  this  point,  uesides  nine  sloops  and  seven  pnngim, 
whose  aggregate  tonnage  was  over  1,200  tons. 

There  were  loaded  here  five  schooners,  for  Maine,  with  timber  ^ white  oak),  wham 
tonnage  was  1,750;  eight  schooners  loaded,  for  Baltimore,  with  timber,  tonnage  1.500; 
three  schooners  for  Philadelphia  with  timber,  tonnage  750.  There  are  th^^e  Inrgt 
steamers  running  daily  between  this  point  and  Baltimore,  tonnage  1,775 ;  theiv  ■ 
one  tug  (16  tons) ;  making  total  tonnage  of  steam  vessels  1,791 ;  besides  there  ar, 
during  tne  summer  season,  twentv  steamers  bringing  excursions,  tonnage  l!2,U<*. 
There  are  two  vessels  mnning  regularly,  making  s^mi-weekly  trips  as  a  packet,  iott- 
nage  270 ;  these  two  boats  alone  shipped  from  nere  71,000  bushels  of  grain.  Tbm 
were  built  eleven^ boats,  tonnage  880.  There  are  now  being  built  five  boats,  tonna^ 
2,290.  There  came  here  for  repairs  one  hundred  and  seventy-five  boats,  tonnaf^v 
14,000.    Total  tonnage  of  steam  and  sailing  vessels,  36,731. 

STATEMENT  OF  THE  BUSINESS  OP  CAMBRIDGE. 

There  is  a  national  bank,  savings  bank,  and  building  and  loan  association  witi 
capital,  deposits,  &c.  (all  these  have  only  been  in  oi>eratron  a  little  over  six  months), 
of  over  1156,000 ;  there  are  62  stores,  annual  sales,  |604,810 ;  shucked  and  canned  oystcn 
shipped,  $210,700;  timber  shipped,  $65,000 ;  tobacco  factory,  $10,000;  wool,  cattle,  ftr, 
tallow  and  hides^  $32,540;  grain,  wheat,  and  com,  shipped,  $100,000;  lumber,  $65,000; 
coal,  $10,400;  ship-building  and  repairing  boats,  $65,000;  fertilizer  and  lime,  tsS5,0U0; 
peaches  shipped,  $20,000 ;  bricks,  $5,000.  Freight  collected  from  steamers,  $3U,U0U. 
Cambridge  manufacturing  company,  lumber,  flour,  hominy,  feed,  &x;.,  $150,000,  mak- 
ing the  total  business  of  Cambridge  fi^m  June  1, 1880,  to  June  1, 1881,  $1,484,4.'>0. 

The  peach  crop  was  almost  a  milure  last  year,  for  by  comparing  the  crop  of  1^T9 
with  1880,  there  was  a  falling  off  from  this  source  of  revenue  of  over  $50,000.  Th# 
oyster  business  is  generally  much  better  than  last  year ;  the  river  was  frozen  o%'er  fhr 
more  than  a  month,  which  stopped  the  business  entirely  for  that  period;  conseqnenily 
there  is  a  falling  off  from  this  source.  There  were  nearly  ;ttK),000  bushels  of  oyster* 
shucked  and  shipped  from  here  the  past  season. 

Alfred  Sttart. 


G   12. 


IMPROVING  TREADHAVEX  CREEK,  MARYLAND,  FOR  THREE  MfLES  BELOW 

EASTON  POINT. 

The  first  appropriation  for  this  creek  was  made  June  14, 1880,  $3,000. 
This  it  was  i)roposed  to  expend  in  straightening  the  channel  and  in 
giving  it  a  uniform  depth  of  7  feet  at  mean  low- water,  with  a  width  <rf* 
about  75  feet. 

The  material  to  be  removed  was  found  to  be  chiefly  sand  and  soft  mad. 
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The  rise  of  tide  is  about  2  feet.  The  work  was  advertised  July  22, 1880, 
but  no  contractor  could  be  had  at  a  reasonable  price.  It  was  advertised 
a  second  time  in  November,  1880,  and  a  contract  was  made  with  the 
lowest  bidder,  Jthe  American  Dredging  Company,  of  Philadelphia,  at 
the  rate  of  20  cents  per  cubic  yard,  measured  in  scows.  The  severe 
winter  soon  came  on  and  nothing  could  be  done  for  several  months. 

A  second  appropriation  of  $3,000  was  made  March  3, 1881.  The  work 
under  it  was  advertised  in  April  and  a  contract  made  with  the  same 
contractors  as  before,  at  a  little  advance  in  price,  namely  22  cents  per 
cubic  yard. 

Work  under  both  contracts  was  begun  June  2, 18S1,  and  completed 
July  2, 1881.  The  total  number  of  cubic  yards  removed  was  27,094 ; 
of  which  about  half  were  deposited  up  Back  Creek,  about  1,600  feet 
from  its  junction  with  Treadhaven  Creek ;  about  10,500  yards  were 
deposited  opposite  Peach  Orchard  Cove,  and  the  remaining  4,000  yards 
in  Playtor's  Cove,  about  1,200  feet  from  its  mouth.  The  deposition  was 
so  made  as  to  avoid  danger  of  the  material  becoming  an  obstruction  to 
navigation  in  any  way,  or  being  injurious  to  riparian  owners. 

The  result  of  the  work  has  been  the  making  of  a  channel  not  less  than 
150  feet  wide,  8  feet  deep  at  mean  low- water,  up  to  Easton  Point,  and 
a  turning-basin  has  been  excavated  there  with  an  area  of  135,000  square 
feet.  The  channel  has  also  been  made  less  crooked.  The  owners  of 
wharf  property  availed  themselves  of  the  presence  of  the  dredge  to  make 
e  improvements  at  their  own  expense. 

Money  statement, 

Jnly  1,  18H0,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1861 3, 000  00 

$6, 000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  Jnly  I,  1880 3,016  34 

July  1,  1881,  amount  available 2,983  66 


Abstract  of  proposaU  for  dredging  Treadhaven  Creek ^  Maryland^  opened  at  11  o'clock  a.  m., 

August  17,  1880. 


Ka 


Name. 


Residence. 


Daniel  Constan-  i     Baltimore, 
tine. 


Time. 


Commence. 


Mar.  1.1881 


Complete. 


Jane  30, 1881 


Price  per  i 
cubic  yard.  | 


Hemarks. 


10  33     Measured  in  scows. 


B^eeted;  too  high. 

Abstract  of  proposals  for  dredging  Treadhaven  Creek,  Maryland,  opened  at  11  o'clock  a,  m., 

November  20,  im). 


So, 

Kame. 

Residence. 

Time 

Price  per 
cubic  yard. 

10  20 
291 

{            28* 

Remarks. 

Commence. 

Complete. 

1 

2 

8 

American  Dredg- 
ing Company. 
E.  W.  Ferris. 

Daniel  ConsU  n  • 
tine. 

Philadelphia.. 

Baltimore...  . 
....do 

Mar.  15, 1881 
April  1,1881 
Dec.  15,1880 

June  30, 1881 

July  1,  1881 
Feb.  1,  1881 

Measured  in  scows. 

Do. 
Do. 
Measured  in  place. 

Contract  with  American  Dredging  Company. 

56  £ 
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Abstract  of  proposals  for  dredging  Treadhaven  Creek,  Maryland,  opened  ai  11.05  c  ai., 

Iffljf  3.  1881. 


Name. 

1                  Time.                    1 
-p„_i^„__„          1                                                    Price  per 

No. 

Keeidenoe.                                                          cnWr  ySl 
1   Commence.  '    Complete.    ■ 

1 

American  Dredging  Compaoy 

Philadelphia '  Dec  l^  1881    April  15, 1883             «  3 

1 

Contract  with  American  Dredging  Company. 

INFORMATION  AS  TO  THE  COMMERCE  OF  THE  TREADHAVEN  CREEK,  RBCEIVKD  FROM 
HON.  J.  L.  THOMAS,  COLLECTOR  OF  BALTIMORE. 

EastoD  Point,  -which  is  practically  an  extension  of  Easton  City,  is  virttuiUj  the 
port  of  that  place.  Easton  is  a  very  substantial,  thrifty  town.  An  active  trmde  ia 
maintained,  both  in  salable  commodities  and  in  the  industry  of  the  factory.  A  rail 
road  passes  through  it,  and  there  is  a  passenger  and  freight  station,  with  all  th- 
conveniences  that  attach.  This  road  brings  Easton  in  communication  with  Northcn 
cities. 

This  town  has  a  population  of  3,000  inhabitauto,  and  gives  most  encouraging  pron- 
ise  of  prosperity.    In  time  Easton  will  doubtless  extend  iUelf  to  Easton  Points 

At  tne  last-named  place,  four  steamboats  ply  between  it  and  Baltimore,  and  mim  a 
considerable  number  of  sailing  vessels.  A  large  trade  in  grain,  fruit,  lumber,  coal, 
and  various  commodities  is  conducted  here.  Several  factories  are  in  succeesfol  open- 
tion  for  fruit-canning  and  other  purposes. 

The  section  of  country  for  which  the  above-named  water-course  is  an  outlet  it  aa 
improving  one;  it  is  a  grain  and  fruit-growing  section,  yearly  becoming  more  ao. 


G  13. 

watebpassage  between  deal's  island  and  little  deal's  island, 

maryland. 

United  States  Engineer  Office, 

Baltimore^  Md.y  November  26,  1880. 

Oenbral  :  Among  the  localities  designated  in  the  river  and  harbor 
act  of  June  14, 1880,  to  be  surveyed  or  examined  was  the  ^*  water- pas- 
sage between  Deal's  Island  and  Little  Deal's  Island,  Mitfyland.'' 

These  islands  are  on  the  eastern  side  of  Chesapeake  Bay,  quite  near 
the  mainland,  just  off  the  mouth  of  Manokin  Biver,  and  opposite  th« 
inside  entrance  of  Holland's  Straits.  The  parallel  of  38°  1(K  jngt 
touches  the  upper  end  of  the  larger  island.  The  "water-passage"  be- 
tween the  two  islands  is  usually  called  the  Lower  Thoroughfare,  to  dis- 
tinguish it  from  the  upper  passage  or  thoroughfare  which  separates  the 
upper  island  from  the  mainland.  Many  consider  the  upper  passage 
much  more  important  and  worthy  of  improvement  than  the  lower. 

A  description  of  the  islands  and  of  the  passage  between  them  is  given 
by  Mr.  G.  W.  Parsons,  who  made  the  needed  examination  in  October, 
1880.  A  copy  of  his  report  is  herewith,  dated  November  10, 1880.  The 
water  between  the  islands  is  quite  shoal,  as  appears  from  Mr.  Parsons' 
report  and  map,  the  former  of  which  also  gives  a  good  idea  of  the  "eom- 
mercijil  importance,  present  and  prospective,"  of  such  an  improvement, 
if  any,  as  might  be  made  there.  It  is  estimated  that  to  dredge  a  chan- 
nel 100  feet  wide  and  7  feet  deep,  at  mean  low-water,  from  Tangier 
Sound  along  by  the  wharves  of  Daniel  and  of  Vetra  &  Son  (the  only 
ones  thereabouts),  with  a  turning-basin  at  the  upper  end,  would  cost 
about  $10,000;  and  to  give  the  channel  such  protection  as  to  make  it 
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probably  permaneut  would  cost  $16,000  or  $20,000  more,  bringing  the 
total  up  to  $25,000  or  $30,000. 

Two  maps  will  be  sentforward  in  a  few  days:  one  lately  made  by  Mr. 
Parsons,  on  a  scale  or  one  inch  to  200  feet,  ana  one  furnished  from  the 
office  of  the  Unitfed  States  Coast  and  Geodetic  Survey,  made  in  1856, 

scale  Tirkijr- 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Chaighill, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.S.  A. 


REPORT  OF  MR.  GEORGE  W.   PARSONS,   ASSISTANT  ENGINEER. 

Salisbury,  Md.,  November  10,  1880. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the 
throughfare  between  Deal's  and  Little  Deal's  Islands,  together  with  a  map  of  a  sur- 
yey  of  the  same,  made  in  accordance  with  your  instmctions  of  28th  of  July. 

The  water  passage  separating  the  two  islands,  called  the  Lower  Thoroughfare,  to 
distinguish  it  from  Upper,  or  Law's  Thoroughfare,  separating  Deal's  Islaua  from  the 
mainland,  extends  from  Tangier  Sound  on  the  west,  through  to  Manokin  River  on 
the  east.  It  is  3,000  feet  wide  at  its  western  terminus,  narrowing  to  a  width  of  600 
feet  opposite  Daniel's  sfore ;  thence  it  has  a  variable  and  greater  "rndth  until  towards 
its  eastern  terminus,  where  it  narrows  again  to  a  little  over  600  feet,  thence  widening 
rapidly  into  Manokin  Rlvei. 

From  Tangier  Sound  a  channel  or  pocket  extends  fVom  the  7-foot  curve,  with  an  aver- 
age width  of  450  feet,  up  into  the  thoroughfare  about  1,200  feet,  terminating  at  a 
depth  of  ^  feet  upon  a  bar  dividing  it  from  the  south  channel.  This  south  channel, 
with  an  average  depth  of  4  feet  ana  width  of  260  feet,  extends  from  the  7-foot  curve 
up  to  and  a  short  distance  beyond  Daniel's  Wharf.  Beyond  this  point  the  depth  of 
water  is  almost  uniform,  averaging  2|  feet  at  its  greatest  depth,  until  it  reaches  the 
narrowest  point  towards  the  eastern  terminus,  where  a  channel  begins,  100  feet  wide, 
5  feet  deep,  graduallv  widening  and  deepening  until  it  reaches  the  7-foot  curve  in  a 
branch  of  the  channel  of  Manokin  River  lying  net  ween  Piney  Island  and  Little  Deal's 
Island. 

This  survey  was  made  from  the  7-foot  curve  in  Tangier  Sound  to  the  7-foot  curve 
in  Manokin  Kiver,  as  shown  upon  the  map. 

The  thoroughfare  is  navigable  between  the  narrow  points  described  for  smaller  craft 
only,  which  pass  through  it  upon  higher  sti^^  of  the  tide  from  the  sound  to  the  river. 

Deal's  Island  lies  southwest  of  Somerset  County,  Maryland.  It  is  3  miles  long,  1^ 
miles  wide.  It  contains  a  population  of  1,200  inhabitants,  three  churches,  three 
schools,  nine  stores  seUing  about  $175,000  of  merchandise  annually.  Most  of  its  area 
is  in  cultivation,  the  soil  being  very  productive,  excellently  adapted  to  fruits  and  veg- 
etables, early  varieties  of  which  are  grown  ten  days  earlier  than  upon  the  main  land. 
Culture  of  these  crops  would  be  profitable  and  important  but  for  the  distance  to  quick 
transportation.  Marketed  at  presc  nt  by  uncertain  sailing  craft,  the  business  is  a  pre- 
carious one.  The  principal  occupation  is  taking  oysters,  which  is  carried  on  by  22 
schooners,  43  sloops,  72  licensed  canoes.  Many  thousand  bushels  are  taken  from  the 
waters  of  Tangier  Sound,  and  sold  to  Baltimore  and  Northern  markets. 

Little  Deal's  Island  is,  fur  the  most  pai*t,  a  low-lying  marsh,  but  little  elevated 
above  hi^h-water  mark.  Three  families  live  upon  and  cultivate  the  upland,  aud  one 
store  is  situated  upon  the  northeast  comer  of  the  island. 

Along  the  west  coast  of  these  islands  no  harbors  exist  other  than  the  two  thorough- 
fares mentiouedf  these  being  available  only  for  smaller  craft.  Schooners  and  sloops, 
having  no  protection  from  westward  storms,  are  frequently  beached  and  sometimes 
wrecked  by  sudden  gales. 

A  channel  and  turning-basin  in  Lower  Thoroughfare  would  afford  a  much  needed 
harbor  for  oyster  and  other  vessels,  furnishing  aho  a  sheltered  site  for  wharves,  at 
which  steamers  could  land,  to  the  great  convenience  of  merchants,  shippers  of  prod- 
uce, and  travelers.  To  dredge  a  channel  100  feet  wide,  7  feet  d^p  at  low- water, 
from  the  7-foot  curve  in  Tangiers  Sound,  following  the  pocket  or  north  channel  as 
shown,  up  to  and  along  Daniel's  wharf,  to  a  point  opposite  Vetra  &  Son's  wharf, 
with  a  turning-basin  at  its  terminus,  would  cost  $10,300.  Such  a  channel  would  have 
to  be  protected  against  the  shifting  sands  covering  the  muddy  and  clayey  bottom  uear 
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its  proposed  mouth,  by  a  substantial  dike  of  riprap,  or  other  sufficient  construction  to 
render  the  improvement  permanent.  I  estimate  the  cost  of  this  dike  at  fl5,O0D  to 
$19,000,  additional,  according  to  the  character  of  the  work. 

The  effect  of  such  an  improvement,  besides  protection  to  vessels  at  present  ennged 
in  oystering,  would  doubttess  be  to  increase  the  number  of  vessels  so  employed,  and 
also  add  materially  to  the  production  of  the  land,  to  the  sales  of  merchandise,  and  in 
these  ways  to  the  benefit  of  commerce. 

These  islands  are  in  the  collection  district  of  Crisfield,  but  I  have  not  been  able  to 
ascertain  from  that  point  the  entire  number  of  licensed  craft  belonging  to  their  inhab- 
itants. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  PAB80X& 
Col.  Wm.  p.  Craighill, 

Major  of  Engineers^  U,  8,  A. 

The  first  appropriation  for  this  locality  was  made  March  3,  1881, 
$5,000.  Proposals  for  work  were  called  for  May  10, 1881,  and  a  contract 
has  been  made  with  Mr.  D.  Oonstantine,  of  Baltimore,  the  price  of  excava- 
tion and  redeposit  to  be  27  cents  per  cubic  yard,  measured  in  place. 

The  excavation  is  required  to  be  from  a  depth  of  6  feet  in  the  mouth 
of  Lower  Thoroughfare,  extending  a  dist*^nce  of  2,630  feet  to  a  point 
opposite  Daniel's  wharf.  The  width  is  to  be  100  feet,  and  there  is  to  be 
a  turning-basin  at  the  upper  end  of  the  channel  200  feet  square.  The 
depth  of  the  whole  dredging  is  to  be  6  feet  at  mean  low-water.  The 
amount  of  material  to  be  excavated  is  about  20,000  cubic  yards.  The 
material  consists  of  sand,  soft  mud,  and  shells.  The  depth  of  cattiB|r 
varies  from  0.3  foot  to  3.2  feet. 

The  excavated  material  is  to  be  deposited  along  the  shores  upon  either 
side  of  the  Thoroughfare,  in  localities  provided  by  the  contractor,  to  be 
approved  by  the  United  States  Engineer,  and  without  any  expense 
to  the  United  States,  on  any  account  whatever,  but  not  nearer  to  the 
channel  than  75  feet;  or  it  may  be  towed  and  dumped  in  Tangier  Sound 
in  not  less  than  15  feet  of  water.  . 

Money  statement 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  Oo 

July  1,  1881,  amount  available 5,000  OB 

Amount  (estimated)  required  for  the  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 


Abstract  of  proposals  for  dredging  at  Lower  Thoroughfare,  DeaVs  Island,  Maryland,  oj 
a^l  o*clock  a.  m.,  June  15,  1881. 


No. 

Name. 

Time. 

Price  per 
cubic  yard. 

Bemarka. 

Commenoe. 

Complete. 

1 

G.  H.  Ferris 

D.  Constantine  .. 

Baltimore 

....do 

April  1, 1882 

July  1,  1882 
June  30, 1882 

$0  35 
C             24 
\             27 

Meaanred  fa  aoow>> 
Measnred  in  aeowa. 

Heaaored  in  plaee. 

• 

Contract  with  D.  Constantine. 
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G  14. 

IMPEOVEMENT  OF  BROAD  CREEK  FROM  ITS  MOUTH  TO  LAUREL,  DELA- 
WARE. 

After  a  survey  of  this  creek,  iu  obedience  to  the  direction  of  Congress, 
it  was  estimated  that  to  make  a  channel  by  dredging,  7  feet  in  depth, 
at  mean  low- water,  and  60  feet  in  width,  wonld  cost  $46,500,  and  this 
sum  must  be  increased  to  $60,000  if  contraction  of  the  water-way  were 
attempted,  by  wing-dams  and  training- walls.  Congress  made  an  appro- 
priation of  $5,000  June  14,  1880, 

It  was  determined  to  apply  this  sum  to  the  excavation  of  a  channel 
20  feet  wide,  4  feet  deep  at  mean  low-water;  extending  from  the  rail- 
road bridge  at  Laurel  to  a  point  below  Big  Mills,  a  distance  of  5^373 
feet,  following  the  south  side  of  the  proposed  channel.  The  specifications 
stated  that  the  ma'terial  to  be  excavated  consisted  of  mud,  sand,  and  saw- 
dust, in  varing  proportions,  with  anx)ccasional  buried  tree  of  small  size, 
the  depth  of  cutting  varying  from  2  to  3^  feet.  The  rise  of  tide  is  about  3 
feet.  The  material  excavated  was  reqnir*^  to  be  deposited  on  one  or  both 
banks  of  the  channel,  as  directed  by  the  engineer  in  charge,  10  feet  in- 
side the  growth  of  "cripples"  or,  where  no  cripples  existed,  not  nearer 
either  side  of  the  channel  than  20  feet.  All  sites  for  the  deposition 
of  material  were  to  be  procured  by  the  contractor,  without  exx)ense  to 
the  United  States. 

The  work  was  twice  advertised, but  the  bids  received  were  too  high  and 
were  rejected.  The  long  and  severe  winter  coming  on,  nothing  was  done 
until  after  the  grant  of  another  appropriation  by  Congress  of  $10,0U0, 
March  3, 1881.  The  work  was  again  advertised,  the  channel  to  be  of 
larger  dimensions,  proportioned  to  the  greater  amount  of  available  funds. 
This  excavation  was  proposed  to  be  32  feet  wide,  6  feet  deep  at  mean 
low- water,  extending  from  the  bridge  at  Laurel  6,500  feet  down  stream 
on  the  south  side.  Bids  were  duly  received.  That  of  the  lowest  bidder 
was  reasonable  in  price;  but  after  investigation,  which  took  some  time, 
he  was  found  to  be  not  capable  of  doing  the  work,  or,  to  use  the  term  of 
the  law,  he  was  not  "responsible." 

It  was  accordingly  recommended  to  the  Chief  of  Engineers  to  award 
the  contract  to  the  next  lowest  bidder,  who  was  known  to  Ve  responsible 
and  capable.  This  recommendation  was  approved,  and  the  work  will  be 
at  once  proceeded  with. 

For  the  purpose  of  having  reliable  commercial  statistics,  a  letter  was 
written  to  Mr.  A.  J.  Horsey,  an  influential  and  active  citizen  of  Laurel. 

The  following  extracts  contain  information  furnished  by  him  and 
other  citizens : 

Tlie  conntry  fed  by  Broad  Creek  extends  east  from  Lewisville  20  miles,  with  an 
average  width  of  15  miles,  aggregating  300  square  miles. 

Population  of  town  of  Laurel,  1,OOU;  population  of  territory  adjacent  to  and  fed  by 
Broad  Creek,  8^500. 

There  are  thirty-one  water  mills  and  twenty-four  steam  mills  in  the  territory  seek- 
ing an  outlet  for  their  products  through  Broad  Creek. 

The  average  yearly  shipment  of  fruit  from  the  vicinity  of  Broad  Creek  is  as  fol- 
lows :  of  peaehes,  apples,  and  pears,  150,000  baskets ;  of  berries,  2,048,000  quarts ;  of 
potatoes,  1,000  barrels,  and  28,000  melons. 

There  are  thirty-three  schooners  and  sloops,  with  an  aggregate  tonnage  of  5,438 
tons. 

Imports  of  merchandise  in  the  town  of  Laurel  and  adjacent  territory,  $500,000  ;  of 
fertilizers,  $^15,000 ;  of  lime,  bricks,  «fec.,  $5,(K)0 ;  of  coal,  |2,000 ;  total  i|552,000.  This 
amount,  particularly  the  item  of  merchandise,  was  nearly  or  quite  double  10  years 
ago. 
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The  exports  from  the  town  of  Laurel  and  saironnding  country,  the  exiwrts  of  which 
have  sought  and  will,  if  proper  facilities  are  afforded,  again  seek  an  outlet  by  the 
waters  of  Broad  Creek,  are  as  follows :  120,000  bushels  grain,  16.000,000  feet  lomber, 
10,000  cords  wood,  200,000  dozen  eggs,  and  100,000  pounds  of  poultry. 

The  estimates  as  to  grain,  lumber,  wood,  and  bark  are  based  upon  the  trade  of  this 
place  from  five  to  ten  years  back ;  since  that  time,  both  the  exports  and  import*  of 
grain,  wood,  lumber,  and  general  merchandise  have  fallen  off  oue-third  in  oonseqiieaer 
of  the  obstruction  to  our  navigation,  and  the  need  of  cheap  transportation,  the  high  and 
exorbitant  rate  upon  the  railroad  amounting  in  many  of  our  productions  to  almost  a 
prohibition.  We  are  confident,  if  the  navigation  of  Broad  Creek  was  so  improved  as 
to  admit  of  vessels  of  a  light  draught  of  water,  viz,  8  or  9  feet  at  high-water,  to  cone 
up  to  the  wharves  in  the  town  of  Laurel,  both  the  exports  and  imports  from  this  place 
and  surrounding  country  would  be  more  than  double  what  they  are  at  this  time,  aad 
will  exceed  our  nigest  estimate,  or  what  they  ever  have  been  by  at  least  one-third. 

Further,  many  new  enterprises  and  industrial  pursuits  would  spring  up,  aath  m 
the  oyster  trade ;  packing-houses  would  be  established,  also  phosphate  lactones  and 
lime-kilns,  and  ship- building,  which  was  was  at  one  time  carried  oti  extensively  at 
this  place,  but  has  now  become  nearly  abandoned  in  consequence  of  the  deficiency  in 
navigation,  and  the  difficulty  in  getting  vessels  out  after  they  are  built,  would  be 
again  revived,  all  of  which  would  fumisn  employment  for  a  large  number  of  laboriiur 
men,  women,  and  children ;  all  classes  of  trade  would  receive  a  new  impetus,  and  afi 
the  citizens  of  this  town  and  surrounding  country  would  be  much  benefited. 

As  you  will  discover  from  the  above  report,  we  have  quite  a  number  of  SGhooncn 
and  sloops  belonging  on  Broad  Creek,  drawing  from  5  to  9  feet  of  water  ^  many  of 
them  have  to  go  from  home  to  find  Employment,  but  if  our  navigation  was  improred, 
as  above  indicated,  and  cheap  transportation  afforded,  our  export  and  Import  trade 
would  be  so  increased  as  to  enable  the  greater  portion  of  them  to  trade  from  home  and 
find  sufficient  employment. 

You  will  also  discover  from  the  annexed  reports  that  there  are  located  within  tbt 
territory  adjacent  to  Broad  Creek  fifty-five  saw  or  lumber  mills,  thirty-one  water 
and  twenty-four  steam,  the  products  of  which  formerljr  did,  and  would  again,  retan 
and  seek  transportation  by  the  waters  of  Broad  Creek  if  our  navigation  was  improved 
and  cheap  transportation  and  other  inducements  offered ;  the  products  of  some  ti 
said  mills  have  within  the  last  few  years  been  directed  in  other  channels  for  the  ^ 
of  facilities  for  transportation  at  fair  and  reasonable  rates. 


Money  statement 

Julyl,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  Maroh  3, 1881 10, 000  00 

915,000  oe 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 89  56 

Julyl,  1881,  amount  available 14,910  « 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  01 


Abstract  of  proposaU  for  dredging  Broad  Creek j  Delaware^  opened  at  \p.  ».  Novetnk&r  4. 

1880. 


No. 

Name. 

Residence. 

Time. 

i 

cubic  yard. '           Bemarka. 

Commence. 

Complete. 

1 

Daniel  Constan- 
tine. 

Baltimore 

March  1,1881 

Julyl,  1881.- 

(        10  27  1  Heanind  in  eoovi. 
1      tian  (place). 

Bcjected;  too  hi^h. 
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Abatraoi  of  proposals  for  dredging  Broad  Creeky  DslawarSy  opened  at  1  p,  m.  November  30 

1880. 


No. 

Name. 

Besidence. 

Time. 

Price  per 
cabicyard. 

Bemiirks. 

Commence. 

Cknnplete. 

1 
3 

Geo.  W.  Parsons. 

Daniel  Constan- 
tine. 

Saliabdry.Md 
Baltimore 

Feb.  1,1881 

Ang.  1.1881 
June  80, 1881 

10  30 
J  27 
{              81i 

Heasored  in  place. 
Measured  in  scows. 

Measured  in  place. 

Rejected;  too  high. 

Abstract  of  proposals  for  dredging  Broad  Creehy  DeUtware,  opened  at  11.30  a.  m.  June  15, 

1881. 


Tff/» 

Name  and  residence. 

Time. 

II 

Bemarks. 

XiO. 

Commence. 

Complete. 

1 

2 
8 

George  W.   Parsons, 
SaUsbory,  Md. 

G.  H.  Ferris.  Balti- 
more. 

Baltimore. 
Campbell  &  PhOlips, 
Wilmington,  Del. 

riO  days  from] 
completion 

{  of  contracts 
(on  Wicom- 

Janoary  1, 1882. . 

In  0 months  .A 

July  1,1882 

June  80, 1882.... 

00    days    ftt>m 
award  of  con- 
tract 

"a 

58 

27 
20 

Measured  in  scows. 
Measured  in  place. 

Measured  in  buckets. 
Measured  in  place. 

i 

To  scour  away  material  by 
means  of   an    a^ustable 
floating  dam ;  pnmded  the 
work  to  awarded  to  them 

Contract  with  George  W.  Parsons. 


RBPORT  OF  MR.   OBO.   W.   PARSONS,   ASSISTANT  ENGINEER. 

Sausburt,  Md.,  September  14,  1880. 

Colonel  :  I  submit  the  following  report  of  a  reconnoissance  of  Broad  Creek,  Delaware, 
made  in  compliance  with  yonr  iustrnctions  of  July  22. 

In  the  present  condition  of  this  stream,  all  produce  shipped  by  water  from  the  town 
of  Laurel  Ib  transported  in  shallow  draught  lighters  from  the  wharves  at  and  near  the 
railroad  bridge  to  Lewisville.  a  small  village  3  miles  below  the  present  anchoraffe  for 
vessels.  These  lighters  are  able  to  navigat'C  the  first  mile  of  this  distance  only  at  nigh- 
water.  Even  at  this  stage  of  tide  great  difficulty  is  experienced  by  grounding  or  sink- 
ing of  the  lighters,  often  resulting  in  damage  to  or  loss  of  grain  and  other  produce 
compelled  to  seek  this  outlet.  The  trade  ofXanrel  is  considerable  and  would  naturally 
increase  if  good  navigation  for  lighters  could  be  secured. 

With  the  present  appropriation  of  (5,000  a  channel  20  feet  wide  and  4  feet  deep,  at 
mean  low-water,  can  be  excavated  fh)m  the  railroad  bridge  to  the  first  angle  below 
''  Big  Mills/'  a  distance  of  5,373  feet,  beyond  which  li[^hterage  is  unobstructed.. 

In  the  absence  of  retainine-dikes  the  dredged  material  can,  by  properly-constructed 
machinery,  be  deposited  within  the  j^rowth  of  cripples  upon  eitiier  side  of  the  stream 
a  sufficient  distance  from  the  edge  of  the  channel  to  effectually  prevent  its  being  car- 
ried by  freshets  into  the  stream  again. 

Should  subsequent  appropriations  be  made,  this  supplementary  channel  can  be  easily 
widened  and  deepened  to  accommodate  vessels. 

The  proposed  cnannel  can  be  finished  within  the  appropriation,  and  practical  knowl- 
edge of  the  benefits  secured  by  a  like  improvement  to  a  neighboring  town  similarly 
situated  induces  the  belief  that  the  result  would  be  a  valuable  improvement  to  Laurel 
and  vicinity. 

Respectfully,  your  obedient  servant, 

Geo.  W.  Parsons. 

Lieut.  Col.  Wm.  P.  Craiohill, 

Corps  of  Engineers, 
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IMPROVEMENT  OF  THE  WICOMICO  RIVER  BELOW  SALISBURY,  MARYLAND. 

An  appropriation  of  $6,000  was  granted  for  this  river  Jane  14, 1880. 
Gall  for  proposals  for  certain  work  was  made  by  advertisement  of  Jnlj 
22, 1880,  on  the  following  specifications : 

The  portion  of  the  river  to  be  improved  extends  from  the  draw-bridge  »t  Salisbmy 
to  a  point  about  1,840  feet  below,  including  a  turning  basin  between  the  wharves  at 
the  town,  a  through  channel  and  redredging  the  area  near  the  draw-bridge,  all  to  a 
depth  of  7  feet  at  mean  low-water.  Total  amount  of  excavation  measured  im  mim 
about  13,000  cubic  yards. 

Ist.  It  is  proposed  to  continue  the  channel,  7  feet  deep  at  low-water,  65  feet  wide  oa  the 
bottom,  from  where  it  ended  when  the  dredging  ceased  in  January,  1680,  np  to  a  point 
opposite  the  lowest  wharf  upon  the  southeast  side  of  the  river. 

2d.  To  dredge  to  7  feet  deep  at  low-water  the  whole  area  above  this  point  and  tike 
draw-bridge  within  20  feet  of  the  wharves  upon  each  side  of  the  river. 

3d.  To  dredge  a  turning  basin  7  feet  deep,  94  feet  long,  67  feet  wide,  between  and 
within  20  feet  of  the  wharves  upon  each  side  of  the  southeast  branch  of  the  ri  ver« 

4th.  To  dredge  a  channel  through  the  draw-bridge,  and  redredge  the  area  above 
the  bridge,  between  the  harbor  line  and  wharf  line,  for  360  feet  of  its  length,  aU  to  a 
depth  of  7  feet  at  low-water. 

Any  surplus  funds  unused  in  the  above  specified  work  ipay  be  expended,  at  the  di»> 
cretion  of  the  Engineer,  in  redredging  the  channel  at  points  hereafter  to  be  determiDed 
within  its  length  of  1^  miles  below  the  town. 

The  material  to  be  excavated  consists  of  mud,  sand,  and  sawdust ;  the  depth  of  cat- 
ting varies  from  1^  to  2^  feet.  The  material  opposite  the  retaining  dikes  will  be  depo»- 
ited  behind  them  at  a  distance  of  not  less  thau  20  feet  from  their  edge.  The  material 
between  the  wharves  at  the  town  and  above  the  draw-bridge  will  be  scowed  and  re- 
deposited  either  behind  the  dikes,  20  feet  irom  their  edge,  or  behind  the  dredged  bank 
upon  the  flats  below  the  dikes,  as  may  be  preferred  by  the  contractor,  and  all  other 
material  will  be  deposited  upon  or  behind  the  dredged  bank  upon  the  flats. 

The  tide  rises  about  3.2  feet. 

The  location  of  the  work  is  sheltered,  and  no  time  need  be  lost  on  aoooont  of  high 
winds. 

A  contract  was  made  with  Mr.  Geo.  W.  Parsons. 

Work  was  commenced  September  13, 1880,  was  suspended  on  account 
of  ice,  &c.,  December  9, 1880,  was  resumed  February  25, 1881,  and  wac 
completed  June  17,  1881.  The  number  of  cubic  yards  removed  wa» 
15,721;  of  this  9,011  cubic  yards  were  removed  by  means  of  the  chute, 
and  deposited  behind  the  dike  near  the  points  (kedged,  for  whiish  the 
contractor  was  paid  22  cents  per  cubic  yard  measured  in  place. 

SiXvthousand  seven  hundred  and  ten  cubic  yards  were  removed  on 
scows  and  deposited  behind  the  dikes,  just  below  the  entrance  to  Mr. 
Parsons'  mill  property,  for  which  the  contractor  was  paid  32  cents  per 
cubic  yard  in  situ. 

The  work  under  the  contract  commenced  at  a  point  2,100  feet  below 
the  drawbridge  at  Salisbury,  and  extended  up  to  the  said  bridge. 

A  channel  65  feet  in  width,  with  a  depth  of  7  feet  at  low-water,  wa« 
finished  up  to  a  point  about  600  feet  below  the  draw-bridge ;  from  this 
point  to  the  bridge  the  whole  area  between  the  wharves,  with  the  excep- 
tion of  20  feet  along  the  wharf  fronts,  was  excavated  to  a  depth  of  7  feet 
at  low- water.  The  southeast  branch  was  dredged  to  the  same  depth  on 
to  within  20  feet  of  the  wharves,  for  a  distance  of  24  feet. 

The  point  immediately  below  the  end  of  the  dike  on  the  north  side  of 
the  river  was  taken  off,  so  as  to  relieve  the  great  bend  at  that  place. 

There  was  no  dredging  done  above  the  draw-ll3ridge,  as  from  exanuoA- 
tions  made  it  was  found  that  there  was  the  requisite  depth. 
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Money  statement 

Julyl,  1880,  amount  available |&,002  33 

Amount  appropriated  by  aot  approved  March  3,  1881 9>000  00 

17,002  aa 

Joly  1 .  1881,  amount  expended  during  fiscal  year,  exoluaive  of  outstanding 
liabUUies  July  1,  1880 4,965  91 

July  1,  1881,  amount  available 2,037  12 


Ahitraet  of  proposaU  for  dredging  Wicomioo  River,  Maryland,  opened  at  Ip,  m.,  Augu9t 

17,  1880. 


Vo. 

Kmm. 

««•'*»-     c^!?,S[ 

Bemarks. 

1 

(}«org«  W.  Pftrsons 

C        $0  22 
Sftltebnry.Md....  ?             82 

Chated  into  pUoe  of  deposit. 
Soowed  away.    Measurement  ia 
plaoe. 

Contract  with  Geor^  W.  Parsona. 


G  i6. 

REMOVAL  OF  0BSTEUCT10N8  IN  THE  POKOMOKE  RIVEB,  MARYLAND. 

Operatioiis  on  this  river  were  closed  April  6, 1880^  according  to  the 
plan  detailed  in  full  in  the  Annual  Reports  for  1879  and  1880.  Them 
was  no  appropriation  in  1880,  nor  at  the  session  of  Congress  which  closed 
Miux^  3, 1881.  Consequently  nothing  was  done  in  the  fiscal  year  end- 
ing June  30, 1881. 

Money  statemetU. 

July  1,1880,  amount  available |134  2^ 

Julv  ],  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,1880 134  29^ 


G  17. 
IMPROVEMENT  OF  ONANCOCK  HARBOR,  VIRGINIA. 

At  the  close  of  the  year  ending  June  30,  1880,  the  contractor  was 
dredging  a  channel  across  the  bar  at  the  entrance  of  the  creek.  He  made 
an  excavation  100  feet  in  width  and  8  feet  deep  at  mean  low-water,  re- 
moving 11,507  cubic  yards.  The  least  depth  on  the  place  cut  had  pre- 
\'iou8ly  been  4J  feet  at  low- water. 

A  new  appropriation  of  $5,000  was  made  June  14,  1880.  After  due 
advertisement  a  contract  was  made  on  the  following  basis  : 

Laoality. — Ist.  Under  the  following  st>ectfioations  it  is  proposed  to  excavate  a  chan- 
nel 100  feet  wide  though  the  sboal  above  Wife's  Point,  between  Lewis's  wharf  and  Old 
wharf,  from  the  7-foot  curve  below,  extending  up  to  aud  along  the  7- foot  curve  above, 
connecting  the  two  curves  as  shown  upon  the  map. 

2tl.  To  excavate  a  channel  100  feet  wide  from  the  end  of  the  7-foot  curve  at  a  poiut 
800  feet  below,  up  to  aud  termiuatiog  at  the  steamboat  wharf. 
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3d.  To  excavate  a  channel  80  feet  wide,  parallel  to  and  10  feet  distant  from  th« 
northwest  front  of  the  steamboat  wharf. 

4th.  To  excavate  a  channel  60  feet  wide,  parallel  to  and  10  feet  distant  from  the 
front  of  the  wharves,  extending  northeast  from  the  steamboat  wharf^  terminating  al 
the  steam-mill  wharf. 

5th.  To  excavate  a  turning  basin  parallel  with  and  10  feet  distant  from  a  line  Uhb- 
ine  the  outside  angles  of  the  wharves  running  southeast  from  the  steamboat  whazl 
160  feet  wide,  when  it  leaves  the  channel,  and  80  feet  wide  at  its  terminus  opposite 
the  upper  end  of  the  wharves. 

All  the  dredgins  proposed  is  to  a  depth  of  7  feet  at  mean  low- water,  and  amomti 
to  about  16,000  cubic  yards.  The  appropriation  available  is  $5,000,  less  ensineerinc, 
superintendence,  and  contingencies. 

Material, — ^The  material  to  be  removed  consists  of  mud,  fine  sand,  and  a  few  sheik. 

Depth  of  Cutting, — ^The  depth  of  cutting  varies  from  1.3  feet  to  4.5  feet. 

71de«.--The  tides  rise  1.9  feet. 

Dumping, — ^The  excavated  material  may  be  deposited  behind  bulkheads  built  by  tb« 
citizens  in  tributary  creeks  and  sheltered  bends  having  a  depth  of  3  to  5  feet  wattf. 
the  locations  to  be  approved  by  the  Engineer  in  charge,  or  it  may  be  towed  and  damped 
in  deep  water  beyond  the  bar  at  the  mouth  of  the  creek,  but  in  all  caoos  withoat  ex- 
pense to  the  United  States  on  any  account  whatever. 

The  work  of  dredging  on  this  creek  was  commenced  March  8,  and  fin- 
ished April  15, 1881,  by  the  American  Dredging  Company,  of  Philadel- 
phia, Pa.  Total  amount  excavated,  20,297  cubic  yards.  A  channel  of 
100  feet  in  width  and  7  feet  in  depth  at  mean  low-water  was  completed 
fix)m  Wise's  Point  to  a  point  abont  1,300  feet  above.  The  mat^ial 
dredged  from  this  area  was  deposited  in  a  cove  below  Wise's  Point  ia 
abont  6  feet  of  water  and  about  450  feet  fix)m  the  channel.  The  total 
amount  dumped  at  this  point  was  abont  4,000  cubic  yards.  The  next 
place  dredged  commenced  at  a  point  about  1,100  feet  below  the  steam- 
boat wharf  and  extended  up  to  the  turning  basin,  a  distance  of  abost 
900  feet.  A  turning  basin  of  about  43,000  square  feet  in  area  wai 
dredged  to  7  feet  in  depth  at  mean  low-water,  and  to  within  a  distance  oC 
not  less  than  10  feet  fh>m  the  wharves. 

A  channel  60  feet  in  width,  7  feet  in  depth,  and  about  500  feet  in 
length,  was  dredged  from  the  upper  comer  of  the  steamboat  wharf  to 
Miles'  saw-mill  wharf.  All  this  material,  with  the  exception  of  a  T«y 
small  amount  put  on  the  wharves  over  behind  the  dike,  was  deposited 
in  two  coves  opposite  Bailey's  Point,  about  2  miles  above  the  month  of 
the  creek. 

Money  statement 

July  1,  1880,  amount  available $6,660  « 

July  1,1881.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 6,435  71 

July  1,  1880,  amount  available 444  S 


AbBiract  of  proposaU  for  dredging  luirhor  at  Onaneoek,  Va,^  opened  at  1.30  ji.  ai.  Hfimmm^er 

4,  1880. 


Na 


Kame. 


American  Dredg- 
ing ComiMuiy. 

Daniel    Cons^ 
tine. 


Residence. 


PUIadelphi*. 
Baltimore 


Time. 


Commence.       Complete. 


Feb.  1,  1881 
Jan.  1,  1881 


Apr.  80, 1881 
Jaly   1,1881 


Price  per 
cabicyard. 


10  20 
80 


Contract  with  American  Dredging  Company. 
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INFORMATION  AS  TO  THE  COMMERCE  OF  ONANOCK,  VA.,  FROM  MR.  G.  W.  JOY,  DEPUTY 
COLLECTOR,  RECEIVED  THROUGH  HON.  J.  L.  THOMAS,  COLLECTOR  OF  BALTIMORE. 

In  reply  to  yoars  of  2d  Jane,  I  have  to  give  you  the  following  snmmary  of  ahip- 
ments  from  Onanoock  Creek  for  the  year  1880 : 

8weet  potatoes bbls...  68,000 

Irish  potatoes do 23,000 

Pease do 2,500 

Badishes do 1,000 

Oysters do 1,000 

Peaches boxes..  5,000 

Strawberries qnarts..  100,000 

Blackberries baskets..  6,000 

Lumber feet..  1,000,000 

A  second  saw-mill  is  now  in  course  of  erection,  which  will  ))robably  double  the 
amount  of  lumber  for  the  present  year.  Engaged  in  carrying  this  produce  wero  two 
«ide- wheel  steamers,  tonnage  1,139.95  tons,  and  seventeen  sau  vessels,  tonnage  528.61 
tons ;  the  steamers  and  nine  of  the  larger  vessels  have  a  draught  of  7  feet  water,  when 
loaded.    The  balance  of  the  vessels  draw  from  3^  to  5^  feet  loaded. 

UST  OF  VESSELS  TRADING  FROM  ONANOCK  CREEK,  VA.,  AS  REPORTED  BY  THE  COL- 
LECTOR AT  THE  PORT,  AS  FOLLOWS: 

Tons* 

Schooner  Four  Sisters 33.91 

Schooner  Alice  and  Anna 49.25 

Schooner  Kate  R.  Waters 38.96 

Schooner  J.  Calhoun  Johnson 26.94 

Schooner  Philip  Kirkwood 42.78 

Schooner  Robert  J.  Poulson 29.94 

Schooner  Wade 19.99 

Schooner  Geo.  P.  Keagle 42.96 

Schooner  Neptune .- 44*90' 

Schooner  Wm.  N.  Finney 29.97 

Schooner  Wm.  S.  Rogers 29.69 

Schooner  Charles  Sweaver 16.63 

Schooner  Shoo  Fly 15.03 

Steamer  Anna  Clark 8.66 

Steamer  Tangier 589.09 

Steamer  Helen 550.86 

The.  above  vessels  are  owned  at  this  port,  and  are  engaged  in  trading  from  this 
creek.  The  Onancock  Mill  Company  p^eneraUy  charter  from  Crisfield  or  elsewhere. 
The  vessels  employed  by  them  are  not  included  in  the  above  list ;  they  keep  one  and 
aometimes  two  running. 


G  18. 
IMPROVEMENT  OF  JABiES  RIVER  BELOW  RICHMOND,  VIRGINA. 

The  results  of  the  past  year's  work  are  as  follows:  A  large  number  of 
loose  bowlders  were  removed  fix)m  the  channel  below  Bockett's  Eeef  j 
the  channel  of  Goode's  Bocks  has  been  widened  50  feet,  but  is  yet  incom- 
plete. Richmond  Bar  and  two  shoal  places  below  have  been  dredged  out, 
a  large  number  of  wingdaras  have  been  built,  and  Dutch  Gap  Out-oflf  has 
been  widened  and  deepened,  and  now  has  18  feet  dej^th  at  low  tide. 
Channels  about  200  feet  by  18  feet  at  low-water  have  been  made  at  Var- 
ina.  Swan's  Point,  and  Goose  Hill  Flats.  There  is  now  a  depth  in  the 
channel  of  19  feet  at  high- water  from  the  sea  to  Warwick  Bar,  5^  miles 
below  the  ship  lock,  and  the  removal  of  60,000  cubic  yards  at  Curl's 
'Seok  and  Deep  Bottom  will  increase  this  depth  to  20  feet.  From  War- 
wick Bar  to  Bichmond  there  are  17  feet  at  high  tide.  The  details  of  work 
and  results  are  fully  given  in  the  appended  report  of  Mr.  H.  D.  Whit- 
comb. 
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Money  statement. 

July  1, 1880,  amount  available $88,457  54 

Amount  appropriated  by  act  approved  March  3, 1681 60, 000  00 

$148,467  51 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 56.269  92 

July  1,1881,  outstanding  liabilities 719  55 

56,%i9  C 

July  1, 1881,  amount  available ; 91. 4«  Of 

Amount  (estimated)  required  for  completion  of  existing  project 130, 000  til) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     130, 000  QD 


Abstract  of  proposals  f Of' tvidening  and  deepening  the  channel  of  James  ifiwr,  Vt 
at  12.5  i).  m.,  August  10,  1880. 


Name  and  resi- 
dence. 


G.  H.  Ferris,  BalU- 
more,  Md. 


James  Caler,  Rich- 
mond, Ya. 


Time. 


.  Commence. 


Complete. 


In  accordance  with 
the  specifica- 
tions. 


In  accordance  with 
the     specifica- 1 
cations. 


fa's 


Immediately  after  ,  As   per  speciiica- 
finishine  present ,      tions. 
contract 


"I 


Frank  Pidgeon,  jr.,  '  Within  30  days. ...  Within  the  fiscal 
116  Wall  street,  i  I      year. 

New  York.  |  .  i 


Bemarka. 


$0  23     Richmond  and  Warwick  1 

21  ;  Yarina  Reach  and  Guile's  K«cL. 

15  Yarina  Reach,  40,000  cubic  3ra>4a. 
17  Cnrle's  Neck,  40,000  cnhie  jsHa. 
more  or  less. 
1  60  Rocketts  Reef  to  Chmapeakr 
and  Ohio  Railroad  wbarrw. 
dredgable  mat«>rial  mad  b««l- 
ders  up  to  |  yard,  all  rock  ovw 
i  cubic  yara,  ||14  per  enMr 
yard. 

21     Richmond   and  Warwick  Bars 
wUl  put  half  of  this  matMJri 
ashore  for  27  cents  addJdottal 
per  cubic  yard. 
90     Dutch  Gap  Cot-offl 
10     Yarina  Reach. 
19  I  Curie's  Neck. 

Dred^inffand  rehandUag  W«> 

wick  and  RichiaocMl  baxa.  all  t» 

be  shoveled,  55  cents  fprr  (>«W 

;  yard;    Rocketts  to  Cbosapealrf 

>  and  Ohio  Railroad.  $1  per  cmhk 

I  yard. 


Contract  with  G.  H.  Ferris  for  Richmond  and  Warwick  bars. 

Contract  with  James  Caler  for  Yarina  R«'ach  and  Curie's  Neck. 

Proposals  for  work  at  Rocketts  Reef  and  Dutch  Gap,  being  too  high,  were  rejected. 


REPORT  OF  MR.   H.    D.   WHITCOMB,  ASSISTANT  ENGINKER, 

•  Richmond,  Va.,  June  10,  1*1. 

Colonel:  1  have  the  boDor  to  submit  the  following  report  on  the  improvemeat  of 
James  River  for  tl^e  year  ending  with  May  31,  18H1. 

At  the  date  of  the  last  aiinnal  report  the  general  government  had  a  day  force  em- 
ployed in  enlarging  the  channel  through  Rocketts  Reef,  and  a  coutract  with  Jmines 
Caler  for  deepening  the  channels  through  the  three  shoals  below  City  Point  was  is 
course  of  execntion ;  the  channel  through  llarrisou's  Bar,  the  first  of  the  thret* ,  ha v1b|: 
been  completed.  The  city  of  Richmond  was  deepening  Dutch  Gap  Cut-off  to  It*  fr«$ 
at  low-tide.  The  work  at  Rocketts  Reef  was  suspended  June  HO,  Vaving  a  channrl 
through  it  90  feet  between  12-foot  curves  and  50  feet  between  15-foot  curves  at  low- 
tide. 

Work  was  resumed  by  the  day  force  July  15,  1880,  in  cleaning  out  the  channel  be- 
tween the  reef  and  the  Chesapeake  and  Ohio  Railway  wharves.  A  large  number  of 
loose  bowlders  and  some  rock  in  place  were  remove<l,  amounting  to  abont  300  cobic 
yards.     September  8  this  force  removed  to  Goode^s  Rocks  and  h-js  been  employcMl  tbeir 
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since  that  time,  except  in  Jannary,  February,  and  March,  in  enlarging  the  channel  at 
that  point. 

August  25, 1880,  a  contract  was  made  with  James  Caler  for  dredging  the  shoals  at 
Yarina  and  Curie's  Neck ;  and  on  the  26th,  with  G.  H.  Ferris  for  dredging  on  Richmond 
and  Warwick  bars. 

Mr.  Ferris  began  work  September  14  and  completed  his  contract  November  30.  Mr. 
Caler  finished  the  channel  through  Goose  Hill  Flats  about  the  same  time  and  removed 
to  Swan's  Point  Shoal.    He  also  employed  a  rented  dredge  in  December  at  Yarina. 

The  city  of  Richmond  completed  the  enlargement  at  Dutch  Gap  December  4  and 
then  employed  two  dredges  assisting  the  work  at  Goode's  Rocks  until  the  29th,  when 
the  river  closed  with  ice,  and  all  work  was  suspended  until  late  in  February,  1881. 
A  day  force  was  also  employed,  using  the  city  ^ile-driver  in  buildiuff  timber  win^- 
dams ;  another  day  force  was  employed  in  making  brush  mats,  which  were  used  in 
protecting  the  ends  of  the  wing-dams  against  scour,  and  in  other  places  where  they 
could  be  useful.  These  mats  were  40  by  20  by  3  feet,  and  were  loaded  and  sunk  witn 
stone,  gravel,  and  in  some  cases  with  sand  alone.  In  protecting  the  dams  one  or  more 
were  placed  immediately  above  and  below  the  dams,  projecting  10  feet  outside  their 
ends,  and  have  proved  to  be  so  far  a  perfect  protection  against  undermining.  Mr. 
Caler  resumed  work  at  Swan's  Point  in  the  latter  part  of  February  and  completed  hi 
contract  of  1879  on  the  8th  of  March,  1881.  He  then  moved  his  dredges  to  Yarina  and 
completed  the  channel  at  that  point  on  May  30,  1881.  He  is  now  at  work  at  Curie's 
Neck. 

The  day  force  resumed  work  at  Goode's  Rocks  in  April,  1681,  and  expect  to  complete 
the  enlargement  of  that  channel  in  two  or  three  months.  It  is  being  carried  to  15 
feet  depth  at  low-tide.  The  timber  force,  with  the  pile  driver,  have  also  been  engaged 
since  April  in  building  wing-dams  between  Rockette  Reef  and  the  lower  end  of  War- 
wick Bar. 

The  results  of  the  past  year's  work  are  as  follows: 

A  larffn  number  of  loose  bowlders  were  removed  from  the  channel  below  Rocketts 
Reef.  The  channel  at  Goode's  Rocks  has  been  widened  50  feet,  but  is  yet  incomplete. 
Richmond  Bar  and  two  shoal  places  below  have  been  dredged  out ;  a  large  number  of 
wing-dams  have  been  built,  and  Dutch  Gap  Cut-off  has  been  widened  and  deepened, 
and  now  has  18  feet  depth  at  low-tide  Channels  about  200  feet  by  18  feet  at  low* 
tide  have  been  made  at  Yarina,  Swan's  Point,  and  Goose  Hill  Flats. 

There  is  at  this  date  a  depth  in  channel  of  19  feet  at  high-tide  from  the  sea  to  War- 
wick Bar,  5|  miles  below  the  ship  lock ;  and  the  removal  of  60,000  cnbic  yards  at 
Curie's  Neck  and  Deep  Bottom  will  increase  this  depth  to  20  feet.  From  Warwick  Bar 
to  Richmond  there  are  17  feet  at  high-tide. 

A  chart  of  the  river  for  6^  miles  below  Richmond  has  been  made,  showing  the 
soundings  taken  in  May,  1881. 

This  chart,  when  compared  with  that  of  May,  1880,  shows  marked  improvement  in 
the  width  and  depth  or  the  channel,  especially  in  the  sand  shoals,  where  the  width 
of  the  river  has  been  contracted.  This  mode  of  improvement  on  this  part  of  the  river 
is  no  longer  an  experiment ;  the  result-s  appear  to  be  a  permanent  progressive  improve- 
ment. On  the  other  hand  there  has  been  some  shoaling  below  all  the  dams  for  aoout  1 
mile  ill  length,  doubtless  due  to  the  scour  from  above ;  and  whether  this  is  merely 
a  temporary  shoaling  or  not,  I  think  the  system  of  contraction  should  be  continued 
over  this  mile  to  Falling  Creek,  6|  miles  from  the  city,  below  which  point,  for  several 
miles,  there  is  an  abundant  depth  of  water,  in  a  channel  naturaly  contracted. 

The  river  has  been  ve^  low  during  the  year.  There  was  but  one  freshet  worth  not- 
ing, which  occurred  in  February,  1881,  a  rise  of  9^  feet  above  mean  high-tide.  The 
results  from  the  scour  of  this  freshet  were  satisfactory,  but  we  have  not  had  enough 
high- water  yet  to  warrant  the  assertion  that  the  lines  of  contraction  are  sufficiently 
close  to  maintain  a  depth  of  15  feet  at  low-tide.  So  far  as  we  can  judge,  the  lines  are 
nearly  right.  The  improvement  of  the  river  in  the  past  year  is  shown  practically  by 
the  action  of  the  Old  Dominion  Steamship  Company,  who  have  recently  established  a 
regular  hour  for  the  departure  of  their  steamers,  instead  of,  as  heretofore,  leaving  at 
high-tide.  After  the  flood  of  1870  these  steamers  could  not  come  to  the  cHy  for  several 
months,  then  for  a  while  only  at  high-tide.  For  several  years  parts  of  their  cargoes 
were  lightered ;  this  was  rendered  unnecessary  a  year  or  two  since,  and  now  they 
arrive  and  depart  regardless  of  the  state  of  the  tide. 

With  this  report  is  submitted  a  map  of  the  river  from  Mayo's  Bridge  to  Falling  Creek 
as  it  was  found  by  the  United  States  Coast  Survey  in  1853,  and  as  it  is  at  present.  The 
depths  are  given  at  low-tide  in  both  cases.  The  lines  of  contraction  are  shown  and 
the  contour  of  12  feet  at  low- tide  is  shown  by  dotted  lines.  An  examination  will  show 
that  in  1853  a  depth  of  only  7  feet  at  low-tide  (10^  feet  at  high  tide)  existed  on  Rock- 
etts Reef  and  Richmond  Bar,  and  that  the  contour  of  12  feet  existed  only  in  detached 
spots  above  Richmond  Bar.  This  contour  is  now  continuous,  and  a  contour  of  15  feet 
at  low-tide  would  approach  con tinu  i ty .  The  contraction  of  the  width  of  surface  which 
has  aided  so  much  m  this  Improvement,  and  which  certainly  maintains  it,  was  not 
carried  to  the  present  lines  at  one  move.    There  have  been  several  extensions  of  the 
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winff-dams  in  places,  and  five,  I  think,  on  Richmond  Bar.  This  shoal  2i  miles  below 
Rocketts  was  or  sand ;  the  width  of  river  was  about  1,200  feet.  The  ffreatesi  depth 
on  the  crest  at  mean  low-tide  was  7  feet.  The  channel  was  tortoons.  A  channel  was 
dredged  through  it  three  times,  but  after  a  few  freshets,  not  over  2  years  in  time,  the 
bar  was  restored  to  the  same  depth  and  cross-section.  In  1873-74  a  longitudinal  dike 
was  built  reducing  the  width  to  800  feet,  and  the  channel  again  dredged  ;  in  1875  the 
bar  had  again  shoaled  to  9^^  feet,  with  a  sectional  area  of  5,799  square  feet.  This  showed 
a  gain  in  depth  of  over  2  feet.  Wing-dams  were  then  thrown  out  on  both  side«  of  the 
river,  and  added  to  from  time  to  time,  until  now  the  width  between  the  dams,  which 
are  carried  to  level  of  high-tide,  is  475  feet.  The  depth  in  channel  on  the  crest  it  now 
15  ^  feet,  and  the  bar  exists  no  longer.  The  sectional  area  on  this  crest  has  remained 
very  constant,  following  the  several  contractions. 

Sqnartt  feet. 

In  1875,  width  800  feet,  greatest  depth  9.2,  the  area  was 5. 799 

In  1878,  width  588  feet,  greatest  depth  11.8,  the  area  was 5, 840 

In  1880,  width  475  feet,  after  dredging  16,  the  area  was 5,78& 

In  1881,  width  475  feet,  after  freshet  15.2,  the  area  was 5. 856 

The  action  of  the  freshet  was  to  enlarge  the  section  and  to  round  ont  the  channel 
as  left  by  the  dredges.  A  similar  constancy  in  area  has  been  found  to  obtain  elsewhere 
under  similar  treatment  so  much  so  that  m  planning  for  a  greater  channel  depth  it 
is  assumed  that  the  bottom  will  be  scoured  so  as  to  produce  this  area  when  a  contrae- 
tion  is  made.  I  feel  confident  tht^t  all  the  shoals  in  the  lower  part  of  the  river,  cftnaed 
or  maintained  by  sediment  now  transported  by  the  river,  can  bepmnanently  removed 
by  contracting  the  width  of  river  at  those  points.  All  tne  shoals  are  at  points  wheiv 
the  river  is  more  than  the  average  width  in  the  vicinity.  The  shoals  below  City  Point 
are  apparently,  so  far  as  I  know,  in  an  older  deposit,  where  dredging  is  needed,  but 
even  tnen  the  improvement  would  be  hastened  and  made  more  permanent  by  properly 
located  dikes. 

Cubic  yards  ofmatet-ial  removed  by  the  United  States  in  1880-'81. 


Locality. 


1 

a 

1 


1 
^ 


Ship  look  to  Booketts  Beef 

Rooketts  Beef 

Bocketts  Beef  to  Chesapeake  and  Ohio  Bailway 
wharves. 

Qoode's  Books 

Bichmond  and  Warwick  bars 

Varina  Shoal 

Swan's  Point  Shoal 

Goose  Hill  Flats 


Oub.ydt. 
129 
273 


1,267 


Ouh.ydi.^  Cub.  yd*. 


625 
4,000 


Oyh. 


^1  Omk^w^ 


60,297  ' 


625  I 

I 

10.576 

47.212  t 

47,970 

7.622 


1.5« 

47.  ZU 

47.  Kt 

7.«B 


Tot^. 


1,»67 


4,625        60,297  ,    114.646  ,       im,4M 


Linear  frH. 


Timber  wing-dams  constructed  above  Warwick  Bar 3,963 

Timber  wing-dams  constructed  at  Varina « 500 

Brush  mats  for  protection  to  wing-dams •—.-        50 

Cubic  yards  of  material  removed  by  parties  other  than  the  United  States. 


Parties. 


n 

25 


II 


3 

I 
2 

"9 


I 


I  Cttb.  yds. ,  Oub.  yds.    Cub.  yds.  Out.  yds.  Ouh.  wdU. 

City  of  Bichmond '             92'        8,080,      32,890  12,505  58^  5«7 

Railroad  and  Steamship  companies |            50  ' < 4,230  4,2M 

Total 142  I        8,080        32,890  16,735  57, M7 


Total  cubic  yards  removed  by  all  parties,  248,271. 

The  deepening  and  removal  of  slides  at  Dutch  Gap  Cut-off,  included  above,  required 
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the  excavation  of  32,890  cubic  yards  of  indurated  earth,  all  of  which  was  done  at  the 
expense  of  the  city  of  Richmond. 

In  reply  to  the  specific  inquiries  in  Circular  No.  18  from  the  office  of  the  Chief  of 
Engineers,  dated  December  9, 188U,  I  submit — 

Ist.  Previous  to  1870  the  first  4  miles  below  Richmond  were  shallow,  except  in  short 
reaches,  the  general  depth  being  8^  feet  in  channel  at  low-tide.  The  reef  at  Rooketts 
and  the  sand  shoal  known  as  Richmond  Bar  had  but  7  feet.  Warwick  Bar,  5  miles 
below  the  city,  had  13  feet.  The  channel  pear  Richmond  was  tortuous,  and  obstructed 
with  a  large  number  of  rocks,  mostly  bowlders,  besides  the  ledges  at  Rocketts  and 
Goode's. 

The  Dutch  Gap  Cut-ofl\  which  now  saves  5|  miles  of  difficult  navigation,  was  not 
open.  After  the  flood  of  1870  but  little  over  6i  feet  could  be  carried  over  Richmond 
Bar  at  low-tide. 

2d.  The  original  project  for  improvement  was  for  18  feet  at  high-tide,  with  a  chan- 
nel width  of  180  feet  from  the  Richmond  Dock  to  below  Harrison's  Bar. 

The  mean  rise  and  fall  of  tide  is  about  3|  feet,  and  about  3  feet  at  neap-tides,  and 
the  excavations  in  rock  were  to  be  carried  to  15  feet  depth  at  low-tide.  In  removing 
sand  shoals,  where  the  operation  is  aided  by  wing-dams,  the  intention  has  been  to  so 
contract  that  the  scour  would  produce  a  channel  of  the  same  depth.  The  only  inten- 
tional change  in  plan  has  been  to  make  the  channel  below  Warwick  Bar,  t.  e.,  from  5 
miles  below  Richmond,  200  feet  by  18  feet  at  low-tide  instead  of  high-tidCj  which  made 
it  necessary  to  include  2  shoals  below  and  2  above  Harrison's  Bar,  which  were  not 
included  in  the  original  estimates. 

3d.  The  amount  expended  by  the  general  government  up  to  June  30,  1880,  was 
$441,542.46,  and  by  the  city  of  Richmond  was  $356,710. 

4th.  On  June  30, 1880,  there  was  a  depth  of  17  feet  at  high-tide  from  the  sea  to  War- 
wick Bar,  aud  of  16  feet  from  Warwick  Bar  to  the  wharves  at  Rocketts. 

5th.  The  amount  expended  by  the  United  States  in  the  year  ending  June  30, 1881, 
will  have  been  $56,989.47,  and  by  the  city  of  Richmond  $26,301. 

The  results  of  the  year's  work  are  a  depth  in  channel  of  20  feet  at  high-tide,  from 
the  sea  to  City  Point.  19  feet  from  thence  to  Warwick  Bar,  and  17  feet  firom  the  latter 
point  to  the  Rocketts  wharves.  There  has  been  also  an  improvement  in  the  width 
and  direction  of  channel  at  several  places,  but  the  channel  is  still  narrower  than  it 
sbonld  be  in  other  places,  e.  ^.,  at  Rocketts  Reef. 

6th.  The  whole  amount  needed  to  complete  the  original  scheme  (which,  as  appears 
in  the  estimate  given  below,  is  $128,684)  could  be  profitably  expended  in  the  year 
ending  June  30,  1882.  The  means  appropriated,  after  paying  for  existing  contracts, 
shonld,  in  my  judgment,  be  applied,  Ist,  to  widening  and  deepening  the  channel  in 
the  hard  material  near  Richmond,  and  in  completing  the  system  of  contraction  as  now 
designed,  not  inclnding,  however,  the  permanent  work  mentioned  in  the  estimate ; 
and,  2d,  to  farther  improve  the  channel  between  Varina  and  City  Point,  and  between 
Warwick  Bar  and  Dutch  Gap. 

7th.  The  permanence  of  the  improvement  through  shoals  of  aUnvinm  can  only  be 
maii^tained  by  permanently  contracting  the  river  at  those  points.  The  contraction  for 
the  most  part  has  heretofore  been  made  with  timber  structures,  which  are  not  perma- 
nent. We  are,  it  is  true,  revetting  these  structures  with  material  dredged  from  the 
channel,  much  of  which  is  suitable  for  that  purpose  and  permanent,  out  a  larger 
amonnt  than  we  are  likely  to  get  from  the  river  under  the  present  scheme  will  be  re- 
quired to  permanently  protect  the  wing-dams  already  built.  It  is  also  probable  that 
foT  some  considerable  distances,  especially  whero  the  current  changes  m>m  one  side 
to  the  other,  the  ends  of  the  wing-dams  on  the  same  side  must  be  connected  at  (say) 
the  level  of  low-tide.  In  a  work  which  is  lan^ely  experimental  to  me,  it  is  difficult  to 
eetiraate  the  amonnt  needed  to  make  the  work  permanent,  but  I  think  that  $85,000,  in 
addition  to  the  amount  estimated  on  the  present  scheme,  will  suffice.  If  the  channel 
near  Richmond  is  widened,  as  suggested  elsewhere,  this  would  furnish  most  of  the 
material  needed  and  diminish  the  combined  cost  of  the  two  works  as  estimated.  My 
estimate  for  permanent  improvement  on  the  present  plan  is  $213,684. 

It  may  not  be  amiss,  however,  to  (^all  your  attention  to  the  fact  that  the  last  Con- 
gress directed  an  examination  of  the  river  to  be  made,  with  a  view  to  ascertain  the"^ 
practicability  and  cost  of  deepening  the  channel  to  25  feet  at  full  tide. 

If  a  further  deepening  is  undertaken,  the  lines  of  contraction  will  be  brought  nearer 
together,  and  the  work  on  any  connecting  dikes,  or  those  parallel  to  the  current,  will 
be  in  great  measure  lost.  I  may  also  be  pardoned  for  suggesting  that  the  ropairs  to 
timber  dikes  from  time  to  time  may  be  less  than  the  interest  on  tne  cost  of  permanent 
work  would  be. 

TIDES. 

During  the  year,  553  high-tides  and  543  low-tides  wero  observed,  from  which  the  fol- 
lowing means,  roferred  to  one  assumed  zero,  aro  obtained,  viz : 

Feet^ 

Mean  high-tide  above  zero 3.382 

Mean  low-tide  below  zero 0.323 
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reel 

Mean  rise  and  lall  of  tides 3.706 

Highest  rise  above  zero — ^freshet  in  February,  1881 12.96 

Lowest  low-tide  below  zero,  November  23,  1880 1.96 

Mean  of  2,511  high-tides  observed  since  September,  1875,  above  zero 3.403 

Mean  of  2,501  low-tides  observed  since  September,  1875,  below  zero 0.897 

Mean  rise  and  fall 3.610 

Highest  rise  of  river  observed  in  that  period,  November,  1877 28.80 

Lowest  fall  of  tide  observed  below  zero 2.40 

Further  observations  are  needed  to  det<ermine  whether  the  plane  of  low-tide  has  be«ii 
permaneutly  lowered  by  deepening  the  channel  below  Richmond.  The  height  of  lov- 
tide,  much  more  than  that  of  high-tide,  depends  upon  the  amount  of  diacnaree  frooi 
above  the  falls.  The  river  has  been  very  low  for  three  successive  years,  and  this  may 
account  for  all,  as  it  does  account  for  a  part  of  the  lowering  of  the  plane  of  low-tide, 
in  which  1875  was  at  one  zero.  The  plane  of  1881  is  .3  foot  oelow  that,  but  is  actually 
jf^  higher  than  the  plane  of  1880. 

During  the  past  year  Mr.  C.  P.  E.  Bur^wyn,  who  is  assisting  on  this  work,  has  pre- 
pared a  statement  of  the  volume  of  the  nver  between  high  and  low  tide  for  each  LOOO 
feet  in  length  fh  a  distance  of  7  miles  below  the  city,  and  will  continue  the  wore  at 
wider  intervals  to  some  point  lower  down,  to  ascertain,  if  possible,  the  relation  (which 
I  am  sure  existe)  between  the  sectional  area  at  any  given  point  and  the  volume  of  tidal 
water  which  passes  it.  If  this  relation  can  be  obtained  with  tolerable  aocaracy,  the 
lines  of  contraction,  to  produce  any  desired  depth  of  channel,  could  be  closely  caks- 
lated.    This  matter  is  not  sufficiently  advanced  for  presentation  at  this  time. 

COST  OF  COMPLETING  THE  WORK. 

I  have  added  to  the  usual  estimate  the  probable  cost  of  widening  the  channel  W- 
tween  Richmond  Dock  and  Rocketts  Reef,  to  an  average  of  3i  0  feet,  which  wouM  stiH 
leave  50  feet  on  each  side  to  be  excavated  by  owners  of  wharf  property.  The  quanti- 
ties of  solid  rock  are  approximate,  as  they  could  only  be  ascertained  in  advance  by 
frequent  borings.  More  than  two-thirds  of  the  rock  is  in  the  first  600  feet  below  the 
dock.  In  this  distance,  however,  are  the  wharves  of  the  Old  Dominion  Steamship 
Company,  whose  ships  are  larger  than  any  others  now  coming  to  this  port,  and  abe 
a  part  of  the  wharves  of  the  Richmond  and  Danville  Railroad  Company,  whose  tHui- 
ness  is  rapidly  increasing. 

ESTIMATE. 

Channel  180  feet  by  15  feet  at  low-tide : 

16,000  cubic  yards  dredging  soft  rock,  at  40  cents #6, 400 

800  cubic  yards  solid  rook,  at$5 4,000 

#10,400 

Through  Rocketts  Reef: 
3, 000  cubic  yards  of  rook,  soft  and  hard,  at  |5 15,000 

Rocketts  Reef  to  Goode's  Rocks : 

40,000  cubic  yards  dredging  soft  rock,  &^.,  at  40  cents fl6,000 

500  cubic  yards  solid  rock,  at|5 2,500 

500  linear  feet  timber  wing-dam,  at  $1.50 750 

'  1,000  linear  feet  of  connecting  dikes,  at  $3.50 3,500 

»,750 

Ooode's  Rocks  to  Richmond  Bar : 

5,000  cubic  yards  dredgine  soft  rook,  at  40  cents $2,000 

1,500  cubic  yards  solid  rock,  at  $5 7,500 

400  linear  feet  timber  wing-dams,  at  $1.50 600 

10.160 

Richmond  Bar  to  Falling  Creek : 

50,000  cubic  vards  dredging  sand,  at  20  cents $10,000 

3,000  linear  teet  timber  wing-dams,  at  $1.50 4,500 

3,000  linear  feet  connecting  dikes,  at  $5.50 16,500 

31,000 

Eingsland's  Reach  Channel,  18  feet  at  low-tide: 

15,000  cubic  yards  in  repair  of  levee,  at  18  cents $2,700 

800  linear  feet  sheet-pile  dikes  and  nlling,  at  $4.50 3, 600 

840  liuear  feet  of  crib  wing-dams,  at  $4 : 3,360 

630  linear  feet  sheet-pile  wing-dams,  at  $2.50 1,575 

10,000  cubic  yards  dredging  in  sand,  at  20  cents 2,000 

13,235 
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Varina  or  Aikins:             ^ 
1,000  linear  feet  of  timber  wing-dams,  at  $'2.50 $2,rOJ 

Shoal  above  Deep  Bottom  : 
5iO,000  cubic  yards  dredging  in  mud  and  sand,  at  20  cents 4,000 

Curie's  Neck  Sboal: 
40,000  cubic  yards  dredging  in  mud  and  sand,  at  20  cents 8,000 

Total 116,985 

Add  for  contingencies 11,699 

Total  for  present  scheme 128,684 

To  make  the  work  permanent: 

Additional  revetment  to  timber-dams  above  Warwick |21,000 

3,000  linear  feet  of  dike  of  mats  and  stone  at  Varina 24, 000 

2,000  linear  feet  of  dike  of  mats  and  stone  at  Deep  Bottom 16, 000 

3,000  linear  feet  of  dike  of  mats  and  stone  at  Curie's  Neck 24, 000 

85,000 

For  widening  channel  at  Richmond  to  370  feet : 

96,000  cubic  yards  dredging  sand  and  soft  rock,  at  35  cents $54, 300 

13,100  cubic  yards  solid  rock,  at  $5 65,500 

119,800 

Total 333,484 


COMMERCIAL    STATISTICS. 

The  following  letter  from  the  ooUectoFs  office  has  been  received: 

CUSTOM-HoUSE,  RiCHMOMD,  Va., 

ColUcUn^B  Office,  June  10,  1881. 

Sir:  In  compliance  with  your  request,  I  inclose  a  statement  of  duties  on  imports 
received,  number  and  tonnaj;e  of  vessels  engaged  in  the  foreign  and  coastwise  trade, 
and  the  value  of  imports  and  exports.  The  statement  covers  a  period  from  June  1, 
1860,  to  May  31,  1881.  In  addition  to  the  vessels  above-named,  many  enter  and  dear 
coastwise  of  which  we  have  no  record,  their  cargoes  being  of  such  a  kind  as  not  to 
necessitate  the  entry  and  clearance  of  the  vessels  at  this  office. 
Respectfully, 

Arthur  A.  Spitzer, 

Deputy  Collector, 
Mr.  H.  D.  Whitcomb, 

Aeeietant  Engineer, 

The  statement  inclosed  was  as  follows : 

Vessels  engaged  in  foreign  trade : 

Entered,  vessels 36 

Tonnaee 13,286 

Cleared,  vessels <. 118 

Tonnage 38,961 

Vessels  engaged  in  the  coasting  trade : 

Entered,  vessels 946 

Tonnage 784,516 

Cleared,  vessels 604 

Tonnage 540,663 

Value  of  imports $103,961 

Value  of  exports 2,127  316 

57  E 


898    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

STATEMENT  OF    THE  HARBOR  MASTER. 

The  number  and  class  of  vessels  and  amount  of  tonnage  arrived  at  the  port  of  Rich- 
mond during  the  year  ending  with  May  31,  1881,  is  as  follows : 

Vessels.    Tonnage. 

Sea-goin? steamers - I  306  I      450,000 

Sailing  vessels,  viz : 

Barks  and  ships 

Brigs ^ 

Schooners 


Total. 


59 

51 

840 


22.000 

13,000 

197. 000 


1. 256,      682, 000 


The  above  does  not  include  river  steamers,  tug-boats,  nor  river  schooners,  sloops,  nor 
any  inside  commerce  whatever. 

R.  H.  Styll, 
Harbor  Master. 

There  are  several  river  steamers,  one  of  which,  carrying  passengers  and  freights, 
runs  tri-weekly  between  Norfolk  and  Richmond;  another  makcH  two  weekly  trips 
between  Richmond  and  the  Chickahominy  River;  other  river  steamers  are  for  freights 
alone  and  have  no  regular  schedule. 

The  Old  Dominion  Steamship  Company  runs  a  tri-weekly  line  of  steamships  from 
Richmond  to  New  York ;  two  of  them  are  over  2,000  tons  register. 

The  Clyde  line  has  a  tri-weekly  line  of  screw  ships  between  this  port  and  Philadel- 
phia, and  a  screw  ship  to  Baltimore  in  addition. 

The  city  of  Richmond  has  aided  the  work,  in  addition  to  that  mentioned  above,  by 
furnishing  dredges,  tugs,  a  pile-driver,  and  scows  to  the  general  government,  free  of 
other  charge  than  the  actual  cost  of  repairs.  Mr.  C.  P.  E.  Burgwyn  and  Mr.  Milnor 
Paret  have  assisted  mo  as  assistant  engineers.  Mr.  C  L.  Kalmbach  has  had  charge 
of  the  rock  excavation,  and  Captain  Thomas  Cunningham  of  other  work  on  the  im- 
provement, except  that  part,  under  contract.  I  have  only  commendation  for  the  man- 
ner in  which  these  gentlemen  and  the  persons  employed  under  them  have  performed 
their  several  duties. 

The  work  is  in  the  collection  district  of  Richmond,  Petersburg,  and  Norfolk. 
Very  respectfully,  your  obedient  servant, 

H.  D.  Whiycomb, 
Asaiatant  Engineer, 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers, 


G  19. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  death  of  Mr.  H.  D.  Bird,  who  for  more  thaii  ten  years  has  been 
the  local  engineer  for  this  improvement,  is  a  matter  for  real  jregret.  He 
has  discharged  his  duties  with  zeal,  ability,  and  uniform  courtesy. 

The  following  summary  of  work  done  in  each  month  of  the  fiscal  year, 
and  of  the  expenditures  miide,  will  indicate  the  conditicm  of  affairs  on 
the  river. 

Juljf,  1880. — Twenty-six  mats,  made  of  brush  and  poles,  each  23  feet 
long,  12  feet  wide,  and  2  feet  tliick.  Twenty  mats  put  in  along  the  work 
near  upper  end  of  Puddledock  channel,  and  closing  the  old  channel; 
186  yanls  of  riprap  at  same  place. 

Sixty-seven  round  piles  driven  in  training  wall  between  wing-dams  21 
and  22. 

Proposals  for  dredging  called  for  by  advertisement  of  July  15,  $731.87. 

AugKSt,  1880. — Five  mats  and  94  yards  of  riprap  put  in  at  dams  23 


APPENDIX   G.  899 

aud  24;  593  linear  feet  of  training- wall  completed  between  dams  A,  B, 
and  C,  and  l)elow  22. 

l)redj<ing  commenced  under  contract  with  Mr.  Ferris,  at  28  cents  per 
cubic  yard  for  excavation  and  redeposit,  material  to  be  placed  behind 
training-walls  or  between  dams,  where  it  cannot  get  back  into  chanhel. 

Amount  excavated,  2,533  yards,  near  upper  end  of  Puddledoek,  and 
up  to  dam  21,  $1,330.39. 

September,  1880. — Dredging  7,200  yards;  in  all,  9,739,  at  various  points 
from  closure  up  to  the  city.  About  20  feet  taken  off  each  of  dams  2,  3, 
and  4  south,  which  were  found  to  be  too  long. 

Repairs  made  to  Lieutenant  Run  training- wall  near  the  city,  $3,571.64. 

October,  1880. — Repairs  of  wattled  dams.  Old  pile- work,  built  years 
ago  by  the  city,  removed  near  Joiner's  Spring;  138  round  piles  and  205 
linear  feet  sheet-piling  driven  in  wall  between  dams  22,  23,  and  24. 

The  city  did  some  dredging  within  the  city  limits.  Expenses  of 
United  States,  $3,521.75. 

November,  1880. — Training- wall  from  dam  22  to  24  completed.  Brush 
dam,  250  feet  long,  from  end  of  Lieutenant  Ran  training  wall  to  island 
bonlering  Stein's  upper  cut,  strengthened.  The  city  still  engaged  in 
dredging  within  the  city  limits  and  building  four  wing-dams  on  side 
oi)posite  Petersburg.     Expenses  of  United  States,  81,698.22. 

December^  1880. — All  operations  suspended.  Care  of  property  and 
soundings  and  examinations  in  river,  $710.24. 

January,  1881. — Some  damage  to  timber-works  caused  by  ice  and 
freshets,  but  an  examination  of  the  river  showed  it  to  be  in  better  condi- 
tion than  ever  before  at  this  season  of  the  year.  Proposals  for  more 
dredging  called  for,  $405.40. 

February,  1881. — Contract  made  with  Mr.  Ferris  for  additional  dredg- 
ing, at  28  cents  per  cubic  yard.  Repairs  of  breach  made  by  ice  at  closing 
work  of  old  channel  near  upper  end  of  Puddledoek.  Fifty-two  round 
piles  driven  and  112  linear  feet  at  sheet;  10  mats  placed,  loa<led  with 
gravel  and  sand.  Brush  for  mats  cut,  numerous  soundings  made  in  the 
river.    $566.77. 

March,  1881. — One  hundred  and  sixty-nine  feet  sheet-piling  driven,  18 
mats  placed,  $1,037.81. 

April,  1881. — Seven  thousand  and  sixty-four  yards  dredged.  Brush 
cut  for  10  mats.    Tow-boat  advertised  for  without  success.    $1,027.90. 

May,  1881. — Seven  thousand  nine  hundred  and  sixty-eight  cubic  yards 
dredged,  15,032  in  all,  the  dredging  being  at  various  points  from  Pud- 
dledoek to  the  city;  in  all,  over  a  space  of  6,850  feet  in  length.  The 
result  was  a  channel  12  feet  deep  at  high-water,  with  not  less  than  40 
feet  width.    $2,330.89. 

June,  1881. — Proposals  received  for  widening  Puddledoek  channel 
and  contract  made,  the  specitications  for  the  work  being  as  follows: 

SPFCIFICATIONS. 

1.  It  is  proposed  to  widen  Puddledoek  Cut  as  foHows,  viz,  to  excavate  the  material 
"wliich  is  1  foot  aud  over  above  mean  low-tide,  for  a  width  of  about  20  feet.  The  entire 
length  of  the  cut  will  be  about  y,()0()  ft-t-t,  of  which (1,600  feet  will  be  on  the  right  bank, 
and  the  renuiinder  on  the  left  bank,  the  cut  at  the  lower  emi,  on  the  left  side,  «rradually 
ilecrcjising  in  width  to  nothiujr;  the  remainder  of  the  20  feet  in  width  will  be  exca-  . 
cavated  on  the  left  bank  imnuuliately  opposite. 

The  material  excavated  will  be  deposited  parallel  to  the  line  of  the  enlarged  chan- 
nel on  the  ground,  leaving  a  space  between  the  new  cut  and  the  dump  at  least  50 
feet  wide;  no  part  of  the  material  will  be  dumped  into  the  water,  in  Puddledoek  Cut. 
The  surface,  including  all  the  ground  heeded  for  dumping  purposes,  must  bo  cleared 
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of  brush  and  undergrowth,  and  the  i)rice  for  excavation  will  cover  the  coet  of  thin 
clearing. 

The  nse  of  the  tide  is  about  3  feet,  and  the  cutting  above  mean  high-tide  av<»ragn 
about  1'  b"  in  depth,  a  small  amount  being  S\  feet  above.  Two  feet  in  depth  of  ent- 
tinjg  will  be  below  high-tide  and  1  foot  above  low-tide.  The  material  is  a  tolerably 
stiff  earth,  with  numerous  roots  embedded  in  it.  The  greater  depth  of  catting  men- 
tioned is  in  a  gravelly  earth,  deposited  on  the  sides  from  previous  cutting  No  prrv 
posal  will  be  considered  unless  the  bidder  has  examined  the  work,  and  the  propotal 
should  so  state. 

2.  The  material  will  be  measured  in  place  before  it  is  excavated ;  and  no  allovaiKr 
will  be  made  for  excavation  below  the  datum-line ;  but  the  excavation  must  be  carn«d 
as  low  as  the  datum-line  before  the  work  is  accepted. 

iJ.  The  bids  will  be  for  two  classes  of  excavation,  viz:  1st.  For  all  above  mean  hi|^ 
tide,  amounting  to  about  9,000  cubic  yards.  2d.  All  between  1  foot  above  low-udf 
and  high-tide,  and  additional  cutting  of  2  feet  in  depth,  at  the  most ;  13,500  cabk 
yards ;  total  22,500  cu,bic  yards. 

The  contract  is  with  Mr.  Sirnoud  West,  of  Petersburg,  the  price  bdng 
20  cents  per  cubic  yard. 

The  breach  in  the  closure  wall  has  been  repaired,  the  old  inataiil 
being  collected  and  used  again  as  far  as  possible,  two  mats  placed  and 
loaded,  and  brush  for  third  cut,  $2,959.76. 

The  appropriation  of  March  3, 1881,  was  by  its  terms  partly  applicaUe 
to  the  improvement  of  the  "harbor  at  Petersburg,"  though'no  estimate 
therefor  was  ever  made  by  the  Engineer  Department,  or,  as  far  as 
known,  by  any  one,  up  to  that  time.  That  harbor  is  but  a  part  of  the 
river  in  front  of  the  city.  The  river  is  narrow,  and  the  harbor  \a  thot^ 
fore  contracted,  but  apparently  large  enough  for  the  requirements  of  ite 
small  river  commerce.  It  is  a  diflBcult  question  to  decide  what  the  United 
States  should  do  in  this  case,  as  there  is  little  else  to  be  done  than  deepen 
the  river  in  front  of  the  wharves  of  private  parties  or  corporations  or  of 
the  city.  It  has  generally  been  supposed  that  such  things  should  doc 
be  done  by  the  United  States.  However,  as  Congress  l;ias  directed  such 
work  it  is  proposed  to  continue  up  into  the  city  limits  the  channel  fron 
below,  with  a  width  of  about  40  feet  at  bottom  and  a  depth  of  12  feet  at 
high-water.  It  may  be  proper  also  to  excavate  a  turning  basin  for 
stumers.  At  present  no  large  steamers  can  turn  round  in  the  harbor. 
To  do  these  things  may  require  the  removal  of  some  rock,  an  expenare 
operation. 

A  scheme  of  partial  diversion  of  the  river  into  another  channel,  orig- 
inated by  the  late  Mr.  Bird,  has  been  strongly  urged  by  some.  It  i« 
worthy  of  careful  examination,  but  some  surveys  are  needed  to  dedde 
as  to  its  practicability,  its  cost,  and  its  propriety.  When  this  surrer 
and  that  of  the  "harbor"  are  made,  and  the  cost  of  what  is  necessary  or 
desirable  can  be  ascertained  satisfactorily,  a  special  report  will  be  sab- 
mitted,  and  in  time  for  the  consideration  of  the  subject  by  Congress  at 
its  next  session. 

The  small  extent  of  work  of  any  one  class  i>ossible  on  the  Appomattox 
at  any  one  time,  with  the  small  appropriations  available  from  time  to  time, 
make  it  difficult  to  get  contractors  to  take  hold  of  it  for  reasonable  rate*, 
especially  as  the  work  is  usually  of  a  character  requiring  to  be  done  ai 
once  for  the  relief  of  commerce.  This  work  consists  generally  of  dredg 
ing  in  places  where  the  unfinished  system  of  improvement  permits  Bt3l 
the  deposition  of  sediment  in  freshets.  Sometimes  it  consists  in  the  it 
pairs  required  for  the  timber  wing-dama  and  training  walls  due  to  injarkc 
by  ice  or  high-water,  or  both.  Such  repairs  should  be  always  made 
promptly. 

There  should  be  a  dredge-boat  always  available  in  the  harbor  of  P^ 
tersburg.    The  city  of  Petersburg  owns  one,  and  it  would  be  to  her 
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interest  to  keep  it  in  repair.    The  United  States  should  possess  a  pile- 
driver  and  a  small  tow-hoat. 

If  these  three  pieces  of  machinery  could  be  always  available  the  good 
condition  of  the  river  could  be  assured  with  a  small  annual  appropriation 
from  Congress  to  do  what  the  United  States  generally  does,  if  the  city 
would  also  do  its  part  and  look  after  its  harbor. 

Money  sMtement 

July  1,  18^),  amount  available ^20,194  74 

Amonnt  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40, 194  74 

July  1, 1881,  amount  expended  dnring  fiscal  year,  exclusive  of  ontatanding 
Uabilities  July  1, 1880 19,893  14 

July  1,  1881,  amount  available *i0,30l  60 


Abstract  of  proposals,  Appomattox  Hirer,  opened  at  12.5  j).  m.,  August  2, 1880. 


Na 


Name. 


1  ,  G.  H.  FerriB  . 


it 

H 

I' 

Ill 


$0  35 


in 

♦C  28 


e 


aa 

II 


Hfniarkf. 


$7  50     One  tlretlge,  capacity  not  leaa  tban 
800  cubic  yaras  per  day,  and  three 


Contract  with  G.  H.  Ferria,  at  28  cents  per  cubic  yard. 

Abstract  of  proposals  for  dredging  Appomattox  Hirer,  Virginia,  opened  at  12.5  p,  w.,  February 

7,  1881. 


No.  Name. 


Residenee. 


Time. 


Commence.       Complete. 


Price  per 
cabic  yanL 


Remarks. 


I,  Bid  modified  to  read : 
1  * '  Distance  to  dump 
I  not  to  exceed  1,000 
yards  ft-om  place  of 
I     excavation. 


Contract  with  E.  W.  Ferris. 

Al>stracl  of  proposals  for  steam  launch  for  Apponmttox  River,  Virginia,  opened  at  12.5  j).  m., 

May  10,  1881. 


No, 


Name. 


Residence. 


Price. 


1  "EliraMyers '  Baltimore.. 

2  Jas.  Clark  &Co '  Baltimore.. 

3  E.  T.  Copeland New  York  . 

4  Wm.  E.  Brown Norfolk,  Va 


$1,200  00 
1,300  00 
4,000  00 
3,500  00 


Rejected :  too  high. 
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Abstract  of  proposaU  for  excavating  at  Puddledoclc  Cut,  Appomattox  River,  Virgiviaf  opentd 

at  noon  of  June  15, 1881. 


No.  I 


Name. 


Besidence. 


I  Price  per  | 
I  cubic  yard. 


Remarka. 


Simond  West . 


D.  M.  Dnnlop.. 


Peterabarg,  Va... 


.do. 


$0  23 


0  20 


(  0  35 

\[  0  25 


For  13, 500  cubic  yards  the  class  called 
first  by  him,  bitt  improperly,  as  the 
specifications  show  the  quantity  to 
be  the  second  class. 

For  22,500  cubic  yards  called  by  him 
second  class,  but  improperly,  as  the 
specifications  show,  this  being  the 
total  amount  of  both  classes. 

For  class  called  first. 

For  class  called  second. 


Contiact  with  Simond  West. 


COMMERCIAL  STATISTICS. 


TONNAGE  OF  VESSELS  ENTERING  THE  PORT  OF  PETERSBURG  FOR  1677. 

Tonnage* 

Number  of  schooners 176 

Nomberof  sloops 118 

Number  of  steamers 10 

Number  of  steam  tugs 288 

Number  of  barges 51 


Total  number  vessels * 643 


11,996.60 

1,242.20 

975.65 

4, 053. 87 

2,762.71 


21,031.03 


•    TONNAGE  OF  THE  PORT  OF  PETERSBUHG  FOR  1878. 

Number  of  schooners 188 

Number  of  sloor»8 126 

Number  of  steamers 14 

Number  of  steam  tugs 269 

Number  of  barges 69 

Total  number  vessels 666       22,302.35 


Tonnage. 
13. 472. 60 
1,216.49 
1,648.92 
3,3r>0.06 
2,614.28 


TONNAGE  OF  THE  PORT  OF  PETERSBURG  FOR  1879. 

Nnmbt  r  of  scboonors 20  i 

Number  of  sloops 82 

Number  of  steamers 14 

Number  of  steam  tugs 238 

Number  of  barges 44 

Total  number  vessels 584 


Tonnage. 

14,334.91 

777.22 

734,29 

3,673.64 

1,815.78 

21,335.84 


Tonnage. 
19, 085. 27 
681.48 
2, 165. 07 
5, 690. 46 
3,010.24 


TONNAGE  OF  THE  PORT  OF  PETERSBURG  FOR  1880. 

Number  of  scbooners 208 

Number  of  sloops 75 

Number  of  steamers 40 

Number  of  tug  boats 348 

Number  of  barges : 80 

Total  number  vessels .' 751        30,632.52 

TONNAGE  OF  THE  PORT  OF  PETERSBURG  FUOM  JANUARY  1,  1881,  TO  MAY  24,  1881. 

Tonnage  to  and  from  New  York , 3,750. 14 

Tonnage  to  and  from  Pliiladelphia 1, 266. 26 

Tonnage  to  and  from  Maine 490.34 

Tonnage  to  and  from  Baltimore 1,811. 49 

Tonnage  to  and  from  all  other  ports 11,562.79 

Total  amount  tonnage,  say  for  4|  months 18,861.02 

All  of  the  above  was  furnished  by  the  port  warden  from  his  books. 
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COMMERCE  OP  THE  PORT  OF  PETERSBURG  FOR  1880. 

Inward, 

Coal tons..  11,859 

Guano do...  5,137 

Plaster do...  500 

Ice do...  3,301 

Corn bushels..  34,500 

Wheat do...  8,700 

Agricnltnral  lime do...  46,000 

Oyster  shells do...  29,439 

Baildeis'  lime - barrels..  1,282 

Hay bales..  4,600 

Salt sacks..  2,800 

Peanuts do...  2,424 

Lumber feet..  379,615 

Potatoes bushels..  3,500 

Outward, 

Pine  lumber * feet..  3,500,000 

Oaklr.mber do...  618,000 

Railrjad  ties 10,586 

Stavjs number..  99,300 

Wo/^ cords..  3,300 

Barrels number..  8,000 

It  is  proper  to  state  in  this  report,  that  though  the  commerce  of  the  port  shows  a 
f  ratifying  increase  for  the  time  mentioned  (say  4f  months),  our  harbor  was  closed  for 
jearly  two  months  of  this  time  by  ice. 

There  are  two  large  schooners  chartered  for  the  year  by  one  party  to  run  regularly 
to  and  from  this  place  to  the  city  of  New  York — the  Francis  Shubert  of  217  tons,  and 
the  Lizzie  D.  Small  of  186  tons.  They  calculate  to  make  from  15  to  18  round  trips 
each  in  the  season.  Two  other  large  wood  dealers  are  making  arrangements  to  ship 
reffularly  from  this  place. 

We  have  one  steamer  running  regularly  to  this  place,  making  two  trips  per  week 
from  the  lower  James  river.  ^ 

Very  respectfully,  your  obedient  servant, 

M.  Riddle. 
Li3ut.  Col.  Wm.  p.  Craiohill, 

United  State9  Engineer  Corps, 


G   20. 

IMPROVEMENT  OF  THE  SHENANDOAH  RIVER,  WEST  VIRGINIA. 

By  direction  of  Congress  a  reconnaissance  of  this  river  in  Virginia 
and  West  Virginia  was  made  in  1879.  The  report  was  printed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1880,  commencing  with 
page  662. 

The  main  facts  developed  were  that  a  portion  of  the  river  from  Har- 
per's Ferry  to  Little's  Falls  had  been  already  improved  by  locks,  dams^ 
and  sluices  many  years  ago,  under  authori^  of  the  State  of  Virginia, 
and  sluices  had  also  been  made  for  some  distance  higher  up. 

The  works  in  West  Virginia  had  later  passed  under  the  control  of  a 
company  incorporated  by  that  State,  which  had  spent  some  money  on 
them.  The  severe  freshets  of  1870  and  1877  had  practically  destroyed 
the  navigation  of  the  river,  the  importance  of  which  had  become  mani- 
festly less  since  the  actual  completion  of  the  Valley  Branch  of  the  Bal- 
timore and  Ohio  Railroad,  as  well  as  that  of  a  large  part  of  the  Shenan- 
doah Valley  Railroad. 

Congress  granted  $15,000  June  14, 1880,  for  the  portion  of  the  river 
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in  West  Virginia.  A  second  appropriation  of  $2,500  was  made  March 
3,'  1881,  but  a  proviso  to  the  latter  prohibited  the  expenditure  of  either 
until  the  sun^ender  to  the  United  States  of  any  corporate  rights  or  fran- 
chises over  the  river  held  under  State  authority. 

The  relinquishment  not  having  as  yet  been  made,  no  work  has  been 
done  on  the  river. 

Money  statement. 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$17,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 187  80 

July  1,1881,  amount  available 17,312  20 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      7, 500  00 


G  21. 

IMPROVEMENT  OF  NEW  RIVER  FROM  THE  MOUTH  OF  WILSON,  IN  GRAY- 
SON COUNTY,  VIRGINIA,  TO  THE  MOUTH  OF  THE  GREENBRIER  RIVER 
IN  WEST  VIRGINIA. 

The  operations  of  1880  subsequent  to  June  30  appear  in  detail  from 
the  following  report  of  Col.  W.  P.  Smith,  Assistant  Engineer,  dated 
April  8,  1881 : 

Baltimore,  Maryland,  April  8,  1881 

Colonel:  I  have  the  honor  to  submit  thefoUowing  report  of  operations  on  New 
River,  Virginia  and  West  Virginia,  for  tl^e  season  of  1880. 

A  project  for  the  expenditure  of  $12,000  appropriated  for  this  work,  from  the  month 
of  the  Greenbrier  up,  for  the  fiscal  year  ending  June  30,  1881,  was  submitted  to  and 
approved  by  you  early  in  July. 

On  the  26th  I  went  to  Hinton,  W.  Va.,  and  commenced  the  work  on  the  2d  of  Au- 
gust, with  a  force  of  about  70  men,  divided  into  two  parties,  under  competent  foremen. 
Later  in  the  season  another  force  was  organized,  composed  of  from  12  to  15  men,  to 
make  necessary  improvements  in  the  channel  already  made.  The  interval,  from  26th 
July  to  2d  August,  was  used  in  getting  ready  for  the  work. 

Ytoxxl  August  2  to  October  31  the  work  was  carried  on  with  good  results ;  after  that 
a  party  of  15  men  was  employed  in  trimming  up  the  walls  and  getting  out  loose 
stone. 

The  latter  part  of  the  season  being  cool,  the  men  dropped  off  considerably,  reducing 
the  general  average  for  the  whole  time  to  fift3\ 

Out  of  eighty-mne  working  days  only  eight  were  lost;  the  gauge  standing  at  or 
near  zero,  ordinary  low-water  never  reading  more  than  1  foot  above,  nor  0.5  foot 
below. 

The  improvement  of  the  former  work  consisted  in  building  two  walls  in  Greenbrier 
Shoals  t«  check  cross-currents  and  placing  a  ring-bolt  at  the  head  of  the  lower  one; 
gravel  taken  out  of  the  lower  part  of  Land  Craft's  Shoal ;  stone  removed  from  Garten's 
Ledges  and  Ellis  Shoals;  wall  renovated  at  BulFs  Fall;  stone  taken  out,  and  channel 
widened  at  Tom's  Run;  width  of  channel  increased  from  30  feet  to  50  feet  in  the  upper 
1,000  feet  of  War  Ford  Shoals,  and  on  the  south  side  a  natural  channel  behind  an 
island,  600  feet  long,  improved  by  blasting  the  rock  at  the  upper  and  lower  ends,  and 
cutting  off  intermediate  points:  the  steamboat  now  owned  by  an  agent  of  the  Stand- 
ard On  Company,  which  company  is  getting  out  a  large  number  of  staves  in  this 
section,  will  use  this  channel  in  high- water  going  up  stream,  the  long  "chute"  to  be 
used  at  all  times  for  low-water. 

This  part  of  the  work  covers  a  river  space  of  12  J  miles  with  a  fall  over  the  ledges 
and  shoals  of  44.09  feet,  and  with  a  combined  length  of  shoals  and  ledges  equal  to 
25,670  feet.     This  work  is  shown  on  the  maps  prepared  the  previous  seasons. 

The  new  work  for  18S0  consisted  in  opening  a  channel  through  Hubbard's  and 
Sweeny's  Ripples,  three  in  all ;  Crockett's  and  Sweeney's  Ledges,  six  in  all ;  removing 
graverfrom  Indian  Creek  Shoals,  also  some  loose  rock,  but  not  f^uough  to  classify,  and 
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Crump's  Ledges^  five  in  namber,  composed  of  sonnd  rock  exceedingly  liard,  with  iron 
pyrites  running  through  it,  rendering  the  drilling  very  difficult  and  expensive,  making 
the  average  price  for  the  season  20  cents  more  per  cubic  yard  than  last ;  the  gravel, 
however,  in  Indian  Creek  Shoals  was  handled  at  small  cost,  reducing  the  average 

Erice  to  one-half  what  it  was  last  season.  One  of  the  walls  in  Crump  s  Ledges  will 
ave  to  be  extended  to  prevent  washing  of  the  banks;  the  weather  got  too  cold  to 
attend  to  it  last  fall. 

This  work  covers  a  river  space  of  5|  miles,  with  a  fall  of  10.54  feet  over  ledges  and 
shoals  and  6,460  feet  of  cutting  through  them,  the  shoals  varying  in  length  from  100 
feet  to  1,900  feet,  the  heaviest  grade  being  less  than  0.4  foot  per  100  feet,  levels  taken 
with  gauge  readiuj^  at  0.5  foot  above  zero.  For  width  or  length,  fall,  distance  from 
Hinton,  and  material  taken  out  of  shoals  and  ledges,  reference  is  made  to  the  tables. 

The  river  is  now  open  from  Hinton  Landing  to  McDanielFs  or  Harvey^s  Falls,  a  dis- 
tance of  17f  miles,  with  a  channel  50  feet  wide  and  2  feet  deep  at  ordinary  and  18 
inches  at  extreme  low-water. 

The  actual  amount  of  cutting  through  these  ledges  and  shoals^  in  the  entire  dis- 
tance, amounts  to  6tV  miles,  with  a  fall  over  the  same  of  54.81  feet,  leveU  taken  with 
gauge  reading  nearly  at  zero ;  total  fall  62  feet,  averaging  3i  feet  per  mile. 

Four  thousand  nine  hundred  and  ten  linear  feet  of  new  wall,  averaging  8  feet  wide 
and  3  feet  high,  were  built,  and  715  cubic  yards  of  material  put  in  old  walls.  Cost  of 
solid  rock  |1.92  and  gravel  71  cents  per  cubic  yard. 

Two  and  a  half  mile^  will  carry  the  improvement  to  the  mouth  of  Lick  Creek,  20 
miles  above  Hinton,  a  point  which  it  is  very  desirable  to  reach  to  get  freight  from  the 
rich  counties  adjoining,  as  fully  set  forth  in  Mr.  A.  M.  Scott's  report,  May  26,  1879, 
and  in  mine  March  30;  1880,  forming  a  part  of  your  annual  report  to  the  Chief  of  En- 
gineers, United  States  Army,  for  1880. 

In  this  distance  about  $4,000  will  have  to  be  expended  to  get  a  channel  through  two 
falls,  two  ledges,  and  one  shoal.' 

I  would  respectfully  suggest  that  a  careful  survey  of  Neilly's  or  Shumate's  falls  and 
rapids,  about  30  miles  above  Hinton,  be  made,  with  reference  to  a  lock  and  dam  at 
that  point;  they  may  possibly  be  improved  by  cutting  a  sluice  along  the  left  bank, 
but  the  survey  should  be  made  to  ascertain  itfl  feasibility.  Whole  fall,  11  feet ;  6  feet 
of  this  nearly  vertical. 

Four  lines  of  keel  boats,  eight  in  all,  now  run  regularly  on  this  part  of  the  river,  the 
improvement  enabling  them  to  carry  two-thirds  more  freight  than  formerly ;  for  in- 
stance, 1,500  feet  of  lumber  used  to  be  a  load;  now  it  is  4,500  feet. 

The  latter  part  of  June  you  notified  me  that  I  was  to  assume  control  of  the  improve- 
ment of  this  river  between  New  River  Bridge,  in  Pulaski  County,  Virginia,  and  the 
lead  mines  in  Wythe  County,  Virginia,  for  the  continuation  of  which  $7,000  had  been 
appropriated,  as  well  as  the  expenditure  of  $5,000  from  the  lea<l  mines  to  the  mouth 
of  Wilson,  in  Grayson  County,  Va. 

Accordingly,  about  the  middle  of  August,  as  soon  as  the  work  from  the  mouth  of 
Greenbrier  up  was  well  under  way,  I  went  to  New  River  Bridge  and  examined  the 
river  to  the  mouth  of  Reed  Island  Creek,  26^  miles,  with  a  view  of  getting  data  for 
making  a  project  for  the  expenditure  of  the  money  appropriated  for  this  section. 
That  accomplished,  I  went  to  the  lead  mines  and  examined  the  river  south  to  the 
foot  of  what  is  called  the  **  Gulf,"  in  Carroll  County,  Virginia,  nearly  8  miles  from  the 
mines;  then  returned  to  Hinton  and  submitted  project,  as  directed,  for  the  improve- 
ments in  these  localities;  was  notified  of  the  approval  of  the  same  September  15,  and 
on  18th  started  for  New  River  Bridge ;  got  to  work  building  boats  and  canoes  23d, 
and  on  October  4  commenced  clearing  out  the  channels  made  by  Captain  Cuyler,  Uni- 
ted States  Engineers,  during  the  seasons  of  1877  and  1878,  which  had  been  injured  to  a 
considerable  extent  by  the  severe  flood  of  September  14.  187H. 

The  principal  part  of  this  work,  which  extends  from  the  bridge  to  Peake^s  Creek,  12 
miles,  was  at  Buck's  Falls,  where  the  supporting  walls  had  'been  washed  away  and 
channel  filled  up;  this  channel  is  30  feet  wide  and  2  feet  deep  for  bateaux,  with  walls 
so  arranged  that  it  can  be  widened  and  deepened  for  steam  navigation  when  desired. 

The  weather  becoming  cold  the  work  was  suspended  on  Ist  November.  The  force 
having  to  be  moved  every  few  days,  in  three  small  boats,  caused  loss  of  time,  and 
consequently  increased  the  price  of  getting  out  the  limestone  rock  to  $2.10  and  gravel 
to  95  cents  per  cubic  yard. 

Four  hundred  and  thirty-eight  linear  feet  of  new  wall  was  built,  averaging  7  feet 
wide  and  3  feet  high,  and  73  cubic  yards  of  material  pnt  in  old  walls. 

This  work  is  shown  on  detail  maps  in  your  office,  made  by  Captain  Cuyler,  United 
States  Engineers. 

The  owner  of  Radford  Iron  Furnace,  18  miles  above  New  River  Bridge,  as  well  as 
those  of  a  furnace  on  Little  Reed  Island  Creek,  26^  miles  from  the  bridge,  are  anxious 
to  send  iron  and  ores  down  by  bateaux ;  and,  in  addition,  the  following  may  be  expected 
to  ship :  Forge  at  mouth  of  Little  Reed  Island  Creek ;  Barren  Spring  Furnace ;  furnace 
near  this  belonging  to  Graham  and  Robinson ;  Bertha  Zinc  Works;  Falling  Cliff'  Zinc 
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Works,  to  be  started  soon,  and  yet  another,  by  a  New  York  company,  near  the  Bertha 
mine. 

As  only  bateaux  will  navieate  this  stream  for  the  present,  the  project  snbmitted  and 
approved  calls  for  a  channel  2  feet  deep  and  20  feet  wide,  which  will  allow  ndta  to 
pass  as  well  as  boats. 

For  further  description  of  this  improvement,  reference  is  made  to  the  following 
reports  of  Capt.  J.  W.  Cuyler,  Engineer  Corps,  United  States  Army,  July  1,  lf78,  Marc£ 
15  and  July  3,  1879,  forming  a  part  of  your  annual  report,  for  the  same  years,  to  the 
Chief  of  Engineers,  United  States  Army. 

These  reports  are  referred  to  especially,  as  no  new  work  was  done  this  season,  and 
all  of  the  river  gone  over  is  minutely  described  therein. 

From  the  lead  mines  up,  it  is  proposed  |o  make  a  channel  as  below,  2  feet  deep  sad 
20  feet  wide,  a  width  sufficient  for  bringing  charcoal  for  the  furnaces  down  in  bateaux, 
and  for  rafts  of  timber,  of  which  there  is  an  abundance  in  this  resiou ;  there  are  also 
large  deposits  of  copper  in  Carroll  County,  which  it  is  thought  will  be  eventually  mined 
and  shipped  over  this  route. 

For  5  miles  above  the  lead  mines  the  obstructions  in  the  river  are  aboat  the  same 
as  described  elsewhere ;  then  the  fall  becomes  very  abrupt,  as  the  mountains  axe  hen 
reached^  these  extend  for  14  miles,  which  will  necessarily  make  the  work  heavy  fiw 
that  distance. 

For  description  of  this  section  reference  is  made  to  my  report  of  a  tnirvey  made  of 
this  part  of  the  river,  dated  January  10,  1879,  contained  in  your  annual  report  to  the 
Chief  of  Engineers,  United  States  Army,  for  the  same  year. 

Owing  to  the  lateness  of  the  season,  no  work  was  done  on  this  division. 

As  Foster's  Falls,  37  miles  above  New  River  Bridge,  offers  such  an  obstruction  to 
navigation  as  to  prevent  the  lead  mines  and  furnaces  above  from  shipping  their 
products  down  the  river,  it  is  respectfully  recommended  that  a  careful  survey  be  msdr 
of  them  with  a  view  to  their  improvement  by  locks  and  dams ;  ^Hhe  fall  is  about  1? 
feet,  over  slate  and  limestone  ledges,  in  2,300  feet,  with  a  short  pool  and  a  snccessido 
of  ledges." 

During  the  winter,  the  country  in  the  vicinity  of  New  River  Bridge  and  the  lesd 
mines  was  explored  in  search  of  suitable  timber  for  crane  and.other  ooats  to  be  used 
on  the  works  the  coming  season. 

Much  of  the  timber  has  been  secured  and  boats  are  now  bcins  built. 

Maps  on  a  scale  of  1  inch  to  100  feet,  comprised  in  four  sheets,  have  been  made,  show- 
ing the  details  of  the  work  on  the  Greenbrier  division ;  also  one  exhibiting  the  read- 
ings of  the  water-^auge  at  War  Ford. 

Two  maps  showing  portions  of  the  river  improved  on  a  scale  of  800  feet  to  an  inch, 
one  from  War  Ford  to  Harvey's  Falls,  5|  n  iles,  the  other  from  New  River  Bridge  to 
Peak's  Creek,  12  miles,  with  appropriate  references  to  detail  sheets,  accompany  thi« 
report.. 

Tables  explanatory  of  the  work  in  detail,  as  well  as  others  giving  shipments  froa 
New  River  at  Hinton  Station,  on  the  Chesapeake  and  Ohio  Railway,  and  nine  8tatiot» 
on  the  Atlantic,  Mississippijand  Ohio  Railway,  are  appended. 

I  am  indebted  to  Charles  F.  Littlepage  and  Reuben  Hurley  for  valuable  assistaow 
in  the  execution  of  this  work,  the  former  on  the  Greenbrier  division,  the  latter  at  Ne« 
River  Bridge  and  the  lead  mines;  their  judgment  and  good  management  are  to  be 
commended. 

SUMMARY. 

From  the  mouth  of  Wilson,  in  Grayson  County.  Virginia,  te  steamboat  landing  ai 
Hinton,  Summers  County,  West  Virginia,  1^  miles  iSlow  the  mouth  of  Greenbncf 
River,  19H  miles.  The  appropriations  have  been  made  in  such  a  manner  as  to  divide 
this  portion  of  the  river  into  three  sections,  as  follows  : 

Upper,  or  Lead  Mines €S 

Middle,  01  New  River  Bridge 43 

Lower,  or  Greenbrier  ..: 96* 

Throughout  this  distance  the  navigable  channel  originally  consisted  of  natnn! 
chutes  through  the  ledges  and  shoals,  of  varying  widths,  rarely  over  1  foot  in  deptL 
in  some  places  so  tortuous  as  to  render  navigation  extremely  difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural  channels  was  to 
widen  them  to  30  or  50  feet,  as  might  be  required,  and  deepen  them  to  2  feet,  ami 
straighten  such  as  needed  it. 

This  was  for  keel-boat  navigation  ;  the  improvement,  however,  to  be  made  in  soek 
a  manner  as  to  aid  the  work,  should  a  greater  depth  and  width  be  required  in  thr 
future. 

A  small  steamboat,  when  light,  draught  12  inches,  having  been  built  at  Hinton,  is 
the  fall  of  1878,  rendered  it  necessary  to  make  the  channel  in  that  section  50  feet  widf 
at  all  points,  and  in  many  from  75  feet  to  100  feet,  the  depth  of  2  feet  l>eing  retained. 
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June  30,  1880,  there  was  a  channel  50  feet  wide  and  2  feet  deep  from  Hinton  Land- 
ing to  Hubbard's  Ripple,  a  distance  by  river  of  12^  miles,  giving  an  outlet  to  the  pro- 
ducts of  Mercer  County,  West  Virginia. 

At  the  close  of  the  season's  work  for  1880,  there  was  a  channel  of  the  same  width  and 
depth,  from  Hinton  Landing  to  McDanieU's  or  Harvey's  Falls,  a  distance  of  17f  miles, 
giving  an  outlet  to  the  farmers  and  graziers  of  Crump's  Bottom  and  the  Indian  Creek 
countr>'.  And  in  addition  to  the  above  there  are  12  miles  of  imjirovement  from  New 
Biver  Bridge  to  Peak's  Creek,  with  a  channel  30  feet  wide  and  2  feet  deep,  giving  out- 
let for  timber  and  farm  produots,  but  not  available  for  iron  or  ores  until  Rfulford  Fur- 
nace can  be  reached. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1882,  will  carry  the  improve- 
ment on  the  Greenbrier  divisioii  thrrmgh  Wiley's  Falls,  26  miles  above  Hinton,  passing 
the  mouth  of  Lick  Creek,  20  miles  above  Hinton,  thus  opening  up  the  trade  from  Taze- 
well and  other  rich  counties  adjoining. 

The  project  as  far  as  Lick  Creek  has  been  approved. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1882,  will  carry  the  improve- 
ment on  the  New  River  Bridge  division  to  Carter's  Ferry,  33  miles  above  the  bridge, 
and  give  an  outlet  to  the  iron  from  Riadford  Furnace,  18  miles  above  the  bridge,  to  tne 
ores  from  an  iron  mine  8  miles  beyond,  to  Graham's  new  furnace  and  iron  works,  the 
former  31  miles  and  the  latter  33  miles  above  the  bridge,  as  well  as  to  two  zinc  mines 
in  the  same  section.  The  project  as  far  as  Jones's  Ford  Shoals,  20i  miles  above  New 
River  Bridge,  has  been  approved. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1881,  will  carry  the  improve- 
ment on  the  Lead  Mines  division  to  the  **Gulf,"  8  miles  above  the  mines,  giving  out- 
let to  charcoal  and  timber.  This  project  has  already  been  approved.  No  appropria- 
tion for  the  fiscal  year  ending  June  30,  1882. 

With  a  channel,  as  now  proposed,  20  feet  wide  and  2  feet  deep,  the  estimate  of 
$205,000  would  be  sufficient  to  complete  it ;  but  as  that  portion  from  Hinton  to  New 
River  Bridge  has  to  be  made  50  feet  wide,  at  a  cost  of  about  $2,000  per  mile,  the  above 
amount  should  be  increased  to  $275,000,  and  if  it  becomes  absolutely  necessary  to  use 
locks  and  dams  for  the  improvement  of  some  of  the  falls  this  estimate  will  have  to  be 
further  iucrt^ased  by  the  amount  of  their  cost. 

The  tables  give  a  clear  exhibit  of  the  products  shipped  from  the  valley  of  New  River 
at  the  various  railroad  stations  in  1880,  and  also  the  tonnage  received  for  the  same 
section. 

On  the  lower  division  there  are  eight  keel-boats,  6  tons  each,  18  inches  draught, 
loaded.  One  small  stern-wheel  steamboat,  30  tons,  18  inches  draught,  loadeil,  and 
another  being  built. 

On  the  middle  division  two  keel-boats,  of  the  same  tonnage  and  draught  as  above, 
are  in  use  carrying  ores,  and  6  more  building. 

On  the  upper  division  only  canoes  are  in  use.  Many  rafts  are  on  each  of  these  divis- 
ions, but  their  number  was  not  ascertained. 

Respectfully  submitted, 

Wm.  PiiocTOR  Smith, 

Assistant  Engineer', 

Lieut.  Col.  Wm.  P.  Craighill. 

United  States  Engineei\ 


Table  showing  the  distances  from  steamboat  landing  at  Hinton,  IT.  Va.j  to  foot  of  shoals  or 
ledges^  their  length  or  width,  and  difference  of  level  between  the  head  and  foot  of  same; 
alsOy  the  quantity  and  quality  of  material  excavated  in  making  and  improving  the  channel 
in  1880. 


Shoal  or  ledge.  Distance.  ^.5^1;®^      Fall.     '     ^^^        Gravel       Total. 


I 


Hubbard's  Ripple. 
Sweeny's  Ledges . . 
Sweeny's  Ripples 
Crockett's  Ledges. 


MiU4.         Feet,  Feet.      |  Cub.  yds.    Cub.  yd$.    Cub.  ydg. 

12J         25,670  44.09  628  296  92 

12?  I  100  ,0.20  88  44  132 


Ledges  and  shoals  fh)m  Hinton  to  and  '  12^        25, 670  44. 09  1S28  ^296  "  924 

including  War  Ford. 


2f : 

12|           1,860  t  2.47  509  509 

13i           1,150  0.93  70                70  140 

500.  1.92  373  373 


Indian  Creek  Shoals isf  1,350  3.06    908  908 

Crump's  Ledges 15i  1,500  2.14  2,075    2,075 

Total 32,130  54.81  3.743  1,318  5,061 
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Table  shotrhig  the  same  as  above  for  falls ^  shoals,  and  ripples,  worked  at  during  the  season  of 
1^*80,  on  the  middle  division ,  Xew  River  Bridge  being  the  initial  point. 


Falls,  shoiiln,  and  ripplee. 


Distance. 


Leujrth  or 
wulth. 


Solid 


Fall.     I     ^^'j;^     ,  Gravel   ,    Total. 


'  Milen.    I  Feet 

RippleNo.1 »'  110 

RippleNo.2 j^  i  20 

Ingle's  Falls ,  2?  2,640 

Moore's  Gravel :  Of'  2,200' 

Buck'sFalls I  7§  '  400 

EgyptFalls  8J  i  700 

Peak's  Creek,  shoals,  and  ledges I  10 j  '  6, 661  i 

Total I  12,73r 


Feet.  Cub.  yds. 
*0.54  50 

*0.50  I  2 

7.11  , 

*2.79  

*1.00  91 

*0.98  ,  6 

13.  48  I 


CuiK  yds.    Cub.  yds. 


10 


26.40  I 


159 


14  I 

5  I 


14 

5 

424 

6 

10 


352 


511 


*  Levels  need  verifying. 

TABLE   SHOWING  THE  DETAILS  OF  BLASTING  FROM  HINTON,  WEST  VA,  UP  THE  RIVER, 

1880. 

Number  of  holes  drilled 2,932 

Numberoffeet  of  drilliog 4,984 

Number  of  blasts  fired 3,066 

Number  of  blasts  missed 24 

Number  of  blasts  fired  under  bowlders  • 110 

Average  depth  of  holes feet.      1.70 

Average  depth  of  holes  drilled  per  day  per  drill do  ..    11.50 

Average  charge  of  powder pounds.     D.38 

Average  loosening  of  rock  per  blast cubic  yards.      1.22 

TEBLE  SHOWING  THE  DETAILS  OF   BLASTING  FROM  NEW  RIVER  BRIDGE,  SOUTH,  1880. 

Number  of  holes  drilled 138 

Number  of  feet  of  drilling 230 

Number  of  misses 2 

Average  depth  of  holes feet.  1.75 


Statement  of  tonnage  sent  from  and  received  at  Hinton  Station,  Chesapeake  and  Ohio  Rail- 
way,  for  the  fiscal  year  ending  September  30,  IHHO.— [Furnished  by  R.  H.  Fisher, 
Auditor.  ] 


Articles. 


Lumber 

Coal 

Salt 

Bacon 

Lard 

Flour 

Whisky  

Merchandise . 

Wheat 

Hay 

Batter 

Cattle 

Egijs' 

Horses 

Sheep' 

Wool 

Corn 

Dried  frnit . . . 

Rye 

Flaxseed  

Leaf  tobacco . 

Oats 

Sundries 


Total 25,392.06 


Hinton. 

NewRi 

From— 

1 

ver. 

Sent. 

Received. 

70.52 
530. 52 
285.16 

22.62 
100.40 

57.60 

5.28 

838.56 

To— 

14, 194. 24 

2,  ISO.  00  ! 

99.12 

20.96 

6. 10 

27.  20 
2.12 
3.20 

20.40  ' 
2. 12  i 

22.52 
100.40 

.80 

136. 82 

1,746.48 

55.40  1 

1,251.28    . 
97.28  i 
25.36    . 
41.52  , 
25. 28 

■"644.'20 

97.  28 
25.36 

80.00 

30.00 

41.  52 

25.  28 

15.00 

40,36 

40.36 
46.56    . 
104.20    . 
27.76    . 

28 

24.88    . 

40L80    . 

2.68    . 

6,  225.  56  1 

46.  56 

........... 

104.  20 

27.76 

.28 

24.88 

401.  80 

......... 

108. 56 

2.68 

8,  309.  56 

55.00 

25,  392.  06 

2,  049. 12 

10,572.72 

858.  22 

This  table  shows  that  41^  per  cent,  of  the  products  shipped  from  and  to  Hinton  is 
from  the  section  of  New  River  now  being  improved;  409  tons  from  New  River  were 
shipped  at  Lowell,  a  station  on  Greenbrier  River,  and  87  tons  pent  thereto. 
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Statement  of  tonnage  nentfrom  and  receifed  at  the  following  stations  on  the  AtlantiCj  Missis- 
sippi  and  Ohio  Jiaihcay  for  the  ytar  ending  December  31,  18c?0. 

[Furnished  by  E.  E.  Portlock,  auditor.] 


Name  of  ittatiouH. 

Sent. 

■ 

Tons. 
4, 816. 72 
719.  70 
987.53 
3. 937. 31 
5, 335.  60 
4, 109.  22 
2. 495. 31 
3,822.68 
1,  661.  96 

Received. 

Tons. 

2,104.55 

182.  20 

253.61 

1,326.17 

4,  508.  36 

1.382.40 

2,  415.  64 

604.51 

652.93 

General   classification 
sent. 

Products. 
Of  animals 

of  tonnage 
Tons. 

ChriHtiauHburg 

Central 

J^ew  River 

8,098.57 

4. 143. 79 

612.  75 

Ofaxriculture 

Of  the  forest 

Of  manufactures 

Of  the  mines 

Dublin  

MiUiin'a 

265.06 

12,  704. 58 

565  11 

Max  Meadow 

Of  vejcetables 

Other  articles 

Wytheville 

358.68 

Crockett   

Miscellaneous 

1  136.89 

Knial  Retreat      

r 

Total    

27.885.43 

18, 330. 37 

27, 885. 43 

The  above  is  all  from  the  two  upper  sections  of  New  River  now  being  improved,  and 
it  may  be  safely  asserted  that  not  less  than  one-third  of  this  amount  will  be  shipped 
by  water  as  soon  as  the  channel  is  made. 

Of  the  products  of  the  mines,  which  amount  to  7,044  tons,  exclusive  of  coal,  seven- 
eishths  will  be  carried  in  boats  down  .to  New  River  Bridge  Station. 

The  ]proportion  of  tonnage  received,  that  will  be  sent  over  this  route,  could  not  be 
ascertained. 

W.  P.  S. 

Operations  were  suspended  at  the  close  of  October,  1880,  and  not 
resumed  until  May,  1881.  As  much  of  the  work  is  done  by  men  in  the 
water,  it  can  only  be  carried  on  when  the  water  is  low,  is  clear,  and  not 
too  cold. 

An  appropriation  of  $24,000  was  made  March  3, 1881,  for  the  applica- 
tion of  which  a  project,  given  below,  was  submitted  to  the  Chief  of  En- 
gineers April  27, 1881,  and  by  him  soon  after  approved.  Under  this 
and  previous  projects  the  work  has  been  actively  continued  to  the  end 
of  the  fiscal  year,  and  will  be  as  long  as  the  state  of  the  river  allows  in 
1881,  and  will  be  resumed  as  early  a&  possible  in  1882. 

Money  statement. 

July  1,  1880,  amount  available ^4,083  26 

Amount  appropriated  by  act  approved  March  3,  1881 24, 000  00 

$48,083  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 16,179  09 

July  1,  1881,  amount  available 31,904  17 

AjDount  (estimated)  required  for  compl  tion  of  existing  project 181,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1H83 .    25, 000  00 


PROJECT    OF  LIBUTENANTCOLONEL  WILLIAM    P.  CRAIGHILL,   CORPS 

OF    ENGINEERS. 

Baltimore,  Md.,  April  21  j  1881. 
General:  In  accordance  with  your  instructions  I  have  the  honor  to 
subuiit  below  a  project  for  the  expenditure  of  the  appropriation  of  March 
3,  1881,  for  the  New  River  in  Virginia  and  West  Virginia. 
The  phraseology  of  the  appropriation  is  the  following : 
Improving  New  River  from  the  Lead  Mines  in  Wythe  County, -Virginia,  to  mouth  of 
Greenbrier  River,  $24,000,  of  which  sum  $15,000.shall  be  expended  in  the  continuation 
of  the! work  from  the  mouth  of  Greenbrier  up  and  $9,000  in  the  continuation  of  the  work 
from  the  Lead  Mine^  to  Wythe  County  down. 
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The  general  plan  of  improvement  adopted  has  had  reference  to  a  navi- 
gation by  the  boats  now  in  use  on  the  river.  This  has  consisted  of  mak- 
ing a  channel  2  feet  deep  at  ordinary  low- water  and  18  inches  deep  at 
extreme  low- water,  and  varying  in  width  from  30  to  50  feet  according  to 
location  and  direction.  In  some  extraordinary  cases,  where  the  chan- 
nel is  necessarily  quite  crooked,  an  additional  width  of  from  25  to  50  feet 
has  been  given. 

This  plan  involves  blasting  above  and  below  water  and  the  removal 
of  ledges  and  bowlders,  placing  the  debris  in  wing  dams  and  training 
walls,  excavating  through  gravel  shoals  and  placing  the  material  in  the 
hearts  of  the  dams,  and  thus  making  sluices  and  chutes,  affording  an 
improved  water-way  without  too  much  increasing  the  velocity  and  vol- 
ume of  the  water  in  them. 

It  is  proposed  to  continue  this  method  of  improvement  in  the  expendi- 
ture of  the  last  appropriation,  distributing  the  work  as  follows  : 

1.  IX  THE  SECTION  FROM  HINTON  OR  THE  MOUTH  OF  THE  GREENBRIER  UP. 

To  complete  work  already  begun  from  the  moufch  of  Greenbrier  to  Lick  Creek, 

20  nnles  in  extent $1,500 

At  month  of  Lick  Creek ;i50 

At  Shanklin*8  Ferry  Ledge,  20^  miles  from  Hiuton '-^50 

At  Shankliu's  Ford  Shoal,  20J  miles  from  Hiuton 2, 150 

SboalH,  21  miles  above  Hiuton 450 

Walker's  Lower  Shoals,  21f  miles  above  Hiuton 5U0 

Walker's  Upper  Shoals,  22^  miles  above  Hiuton 3, 100 

Pendleton's  Ledge,  24  miles  above  Hiuton 300 

Pendleton's  Shoals,  24  miles  abovo  Hiuton 750 

Round  Bottom,  24^  miles  above  Hiuton 700 

Shoals,  ripples,  aud  ledges  between  Hound  Bottom  and  Wiley 's  Falls,  25  miles 

above  Hiuton  2, 050 

Wiley's  Falls,  25^  miles  above  Hiuton 2,500 

Surveys  Cand  estimates)  of  Neilly's  Falls,  to  decide  whether  a  sluice  may  be 

made  or  a  lock  necessary,  30  miles  above  Hiuton 500 

15,000 

2.   IN  THE  SECTION  FROM  THE  LEAD  MINES  IN  WYTHE  COUNTY  DOWN. 

Nunu's  Ledges,  21.6  miles  above  New  River  Bridge $500 

Ledfife  just  below  Clark's  Falls 125 

Clark's  Falls,  22.8  miles  above  New  River  Bridge 950 

Clark's  Ledges,  22.9  miles  above  New  River  Bridge 550 

Lake  Island  ledge,  23  miles  above  New  River  Bridge (525 

Hollings worth  Branch  ledge,  23  miles  above  New  River  Bridge 100 

Burden's  Ledge,  24.8  miles  above  New  River  Bridge 200 

Ledge,  25.0  miles  above  New  River  Bridge 100 

Crumm's  ledges  and  shoals,  26.6  miles  above  New  River  Bridge 1, 300 

Howard's  ledges,  26.9  miles  above  New  River  Bridge 250 

Pine  Run  Shoals  and  Rapids,  27.7  miles  above  New  River  Bridge 3, 500 

Ledge,  31.5  miles  above  New  River  Bridge 150 

►Sawyer's  Shoals,  .'i2  miles  above  New  River  Bridge 150 

Survey  of  Foster's  Falls,  37  miles  above  the  bridge,  to  locate  locks  and  dams, 

(these  falla  are  18  feet  in  height) 500 

9, 000 

The  foregoing  distribution  is  necessarily  approximate,  but  is  as  near 
as  can  be  made  until  the  work  is  actually  in  hand,  which  is  very  irregu- 
lar in  character,  and  such  that  accurate  estimates  and  specifications  of 
the  details  in  extent  and  kind  cannot  be  given.  This  irregularity  has 
led  to  the  rejection  of  the  contract  system  on  this  river  up  to  this  time, 
and  to  the  adoption  of  the  method  of  procuring  materials,  boats,  and 
machinery,  and  labor  by  open  purchase  and  hire  when  needed. 
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It  is  recommended  that  this  latter  method  be  continued  as  most 
economical  and  satisfactory.    It  is  not  expected  to  expend  more  than 
$15,000  of  the  appropriation  in  1881,  but  to  carry  the  operations  over  to 
the  end  of  the  fiscal  year  terminating  June  30,  1882. 
Very  respectfully,  your  obedient  servant, 

Wm.  P.  Craighill, 
Lieutenant' Colonel  of  Engineers. 
Brig./Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  S.  A, 


G   22. 

IMPROVEMENT  OF  THE  GREAT  KANAWHA  RIVfiR,  WEST  VIRGINIA. 

At  the  close  of  the  fiscal  year  ending  June  30, 1881,  lock  3  pear  Paint 
Creek  is  essentially  completed,  and  dam  3  is  so  well  advanced  that  we 
confidently  expect  to  finish  it  in  1881.  Locks  and  dams  4  and  5  have 
been  in  successful  operation  during  the  year.  Lock  6  is  under  contract 
and  begun.  Site  7  is  in  the  possession  of  the  United  States.  Negotia- 
tions for  site  2  are  still  in  progress.  Tlie  details  of  operations  are  fully 
set  forth  in  the  attached  report  of  Capt.  E.  H.  Ruffner,  Corps  of  Engin- 
eers, who  is  the  resident  engineer  supervising  the  work. 

Money  statement . 

July  1,  1880,  amount  available $273,319  (58 

Aniomit  appropriated  by  act  approved  March  3,  1881 200, 000  00 

8473,319  68 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 152,701  44 

July  1,  1881,  amount  available 320,618  24 

Amount  (estimated)  required  for  completion  of  existing  project  2, 250, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1883 .      350, 000  00 


report  of  captain  e.  ii.  ruffxer,  corps  of  engineers.  ' 

Charleston,  Kanawha  County,  West  Virginia, 

June  14,  1881. 
Sir:  I  submit  the  following  annual  report  of  process  in  the  improvement  of  the 
Great  Kanawha  River,  for  the  fiscal  year  IH-^SO-'Hl.  The  object  of  the  present  improve- 
ment, and  its  history  to  that  date,  having  been  given  in  the  last  annual  report,  it  is 
conceived  that  it.^  repetition  here  is  not  re<iuired  of  me.  The  report  referred  to  states 
the  condition  of  the  improvement  at  that  date,  July  1,  1880,  and  from  it  I  quote  the 
necessary  items  in  their  proper  i»laces. 

LOCK   AM)   DAM   No.    3. 

The  personnel  at  that  dam  remains  unchanged,  excejit  that  United  State«  Inspector 
Minnick  was  on  duty  there  during  a  ]>art  of  the  year,  and  recently  United  States 
Innpei^tor  Kirlin  was  charged  witli  the  special  duty  of  preparing  the  foundation  for 
the  cribs  of  the  dam.  <  )n  the  date  of  the  last  report  12,839  cubic  yards  of  masonry  had 
been  laid,  leaving  5,180  yet  to  complete  the  lock. 

The  land  wall  ha<l  been  built  fi'om  26  to  29  feet  above  the  rock ;  the  river  wall  was 
conipletetl  to  about  10  feet  above  the  lower  miter  sill,  with  a  portion  built  7  feet 
higher.  Arrangements  had  been  made  for  the  timber  for  the  dam,  and  delivery  of  it 
had  begun. 

During  the  past  year  work  upon  the  lock  has  progressed  w  ithout  any  extra  or  un- 
expected delay,  and  as  rapidly  as  was  really  necessary.  The  completion  of  masonry, 
before  the  conmiencement  of  the  dam,  was  not  required ;  and  the  rei>eated  delays  in 
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the  delivery  of  timber  for  the  dam  caused  the  postponement  of  its  construction.  It  is 
hardly  necessary  to  enter  iuto  the  details  of  the  causes  for  these  delays. 

They  have  been  repeatedly  touched  upon  in  the  annual  reports,  and  are  the  jjrinci- 
pal  cause  for  the  non- completion  of  the  lock  and  dam  last  year. 

Had  half  of  the  timber  been  on  hand  early  in  the  season,  the  dam  would  have  been 
begun ;  whereas,  after  waiting  a  full  year  longer,  and  adox)tiug  every  imaginable  de- 
vice for  securing  it  and  hastening  its  delivery,  there  are  still  some  300,000  feet  to  be 
delivered  to  complete  the  various  bills  for  the  dam,  cribs,  and  gates.  The  masonry 
upon  the  lock  at  the  close  of  the  year,  shows  the  river  wall  completed,  excepting  a 
few  stones  at  the  head  and  a  few  at  the  foot,  which  can  be  put  in  whenever  desired. 
The  placing  of  the  irons  for  the  gates  called  for  extra  care  and  attention,  and  those 
points  on  the  walls  are,  for  the  present,  left  unfinished.  Upon  the  river  wall  ;iiasonry 
is  not  hurried,  as  it  is  desirable  to  complete  the  micer  and  guard  walls  fii'st,  as  the 
handling  of  stone  is  less.    At  the  end  of  the  year  the  state  of  this  wall  is  as  follows : 

Unjinished, 


Courses. 


Lower  end. 


Upper  end. 


Coping !  76  feet 


1 _ 51  feet 

2. 


1  242  feet. 

I  126  feet. 

112  feet. 

3 ^ I  lOS^feet. 

4 i  90  feet 

5 I  49  feet. 

6 : I  42  feet. 

I 


The  laying  of  the  remainder  can  proceed  now  with  rapidity,  as  the  completion  of 
the  interior  walls  will  shortly  be  a  fact.  The  guard  wall  at  the  head  of  the  lock  haa 
been  carried  up  to  within  two  courses  of  completion,  and  only  awaits  the  miter  wall. 

The  miter  wall  was  carried  up  from  the  rock  to  the  bottom  of  the  culverts,  and  of 
the  different  pillars  the  central  one  was  completed  to  the  capping,  1  side  pillar  also, 
and  2  of  the  narrow  interior  ones,  1  course  each.  Since  the  Ist  of  June,  however,  as 
particular  attention  is  paid  to  this  part  of  the  work  it  has  progressed  rapidly  and  there 
is  no  doubt  it  will  be  completed  by  Ist  July,  as  the  stone  is  all  cut  and  ready  to  lay. 
The  paving  on  the  land  and  land  wall  is  nearly  complete  to  the  head  of  the  laud  wall. 
Nearly  2,2fe  yards  of  paving  have  been  laid.  The  cri  os  at  the  foot  of  the  lock  are  done ; 
those  at  the  head  are  nearly  ready  to  begin  work  on. 

The  procurement  of  stone  for  the  filling  of  the  dam  has  been  in  progress  for  the  entire 
year,  and  large  amounts  are  piled  near  the  look  for  early  use,  and  also  near  the  abut- 
ment. The  dredge  was  set  to  work  on  trench  for  the  foundation  of  the  dam  on  May  2, 
and  has  been  at  work  as  continuously  during  the  day  since,  as  breakages  would  allow. 
About  250  feet  in  length  has  been  about  two-thirds  opened,  and  the  first  crib  for  the 
dam  was  put  in  on  the  13th  June.  Progress  in  this  will  be  so  indefinite  that  predic- 
tion will  be  useless. 

As  soon  as  a  few  cribs  are  in  place,  work  will  be  mucli  facilitated,  as  the  filling  will 
begin,  and  the  quarried  stone  used  to  advantage. 

Extracts  from  monthly  reports  of  No,  3. 


Id 

[asonry. 

Stone  cut.  superficial  feet.        '^*"b^  3il^®**'    | 

be 

i 

1 

1 

Pointed. 
Coping. 

M 

1 

Framed. 

Number    of 
on  roll. 

I 

July 

'1% 

574 
547 
591 
225 

V 

'566.45 
616.  05 
626 

BrU. 

812 
430 
331 
20H 
179 
7 

1 

1 
1    207 

C.yd». 

August 

840.5 
856.25 
819 
319.75 

962. 45     413. 66 
1,222.16     663 
1,348       11.469 

216.83 
672.  75 
1,25C 
429. 41 

,    234 

September 

October 

•135,832 

47, 450     287 
19  550     270 

371 

November 

December. . .  ... 

769. 25 

412. 16 

66,251 

8.867,    248 
94 

543 
162 
202 
406 

January  

1      80 

February  

5,985 

3Q  «7i. 

85 

March 

152.  25 
272.16 
381.5 

53i.  25,    603. 09 
194.921    243.25 
456. 58       67  ^^ 

319  33 

52,3441     144 
186,939     153 
318,189     220 

500 

April 

438 

24 
236i 

70.  75       7. 995 
755.33'    51  >Ufl 

May 

335 

*  Total  timber  deUvered  for  dam,  to  September  1,  1880,  826,286  feet,  B.  M. 
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LOCK   AND   DAM  NO.   4. 

This  work  was  practically  completed  on  the  3d  of  July,  18H0,  when  the  first  lockage 
was  made.  Since  then  the  dam  has  been  lowered  and  put  up  three  times,  and  is  up 
at  this  date,  Jnue  1.  During  this  time  the  dam  has  been  entirely  up  a  total  of  146^ 
days.  The  dates  of  the  several  movements,  the  time  ocoupied  in  making  them,  &.c., 
are  as  follows : 


Finished  raising. 

Began  to  lower. 

1 

S 
5§ 

(*) 
66 
126 
276 

Total  honrs 
labor  expended 
in  lowering. 

1880.  Joly  3 

Senterober  8  12m      , 

65 

20^ 
161 

117 

September  17,  0  a.  m 

November  10, 12m 

November  1,  1  p.  m 

30 

November  80,  8  p.  m 

47 

Iflftl.    MavIS   7n    m 

StUlnp,Junel 

1464 

*  1  time,  and  not  instraotive. 

The  works  are  in  ^ood  order  and  repair.  The  general  remark  relative  to  experience 
gained  in  maneuvering  the  dam,  and  on  the  effect  of  ice,  dE^c,  at  both  dams  4  and  5, 
will  be  given  below  in  connection  with  the  report  for  the  latter  work.  In  regard,  to 
the  commerce,  number  of  lockages,  &c.,  there  being  no  shipments  of  any  amount  in 
No.  5  pool,  the  business  at  the  lower  lock  practically  represents  that  of  both,  and  will 
be  given  for  No.  5  only. 

LOCK   AND   DAM   NO.   5. 

This  work  was  completed  so  that  the  first  lockage  was  made  July  16,  1880.  Since 
that  date  the  dam  has  been  lowered  and  raised  three  times.  It  has  been  np  a  total  of 
12"^  days  to  June  1.  The  dates  of  the  mauieuvers,  and  the  time  taken  to  perform 
ihem,  are  as  follows : 


Finished  raising. 


ISegau  to  lower. 


I 


Joly  16,12  m 

September  23, 3  p.  m. 
November  17, 9  a.  m 
Hay  16, 7  a.  m 


I  September  0, 12  m 

November  1, 12  p.  m  . 
Noveml)er  30,  3  p.  m . 
Still  np  June  1 


P. 

0 


a 


S 

a 


55 
3»i 
13i 
15 


122i 


9  S 


(*) 
159 
121 
293 


«  a 
e  ® 

ss 

o  — 

It 


20i 


*1  time,  and  not  instructive. 

The  following  tables  are  summaries  of  tlie  records  kept  at  lock  5,  from  July  16, 
1880,  to  June  1:- 


Throngh  pass 
Through  lock 

Total... 


Steamers 
up. 

Steamers 
down. 

Barges 
np. 

Barges 
down. 

150 
58 

Rafto 
down. 

454 

295 

462 
289  , 

125 

81 

10 
9 

749 

751  j 

206 

208 

19 

Total  number  of  lockages  made,  609. 
5S  E 
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Throngh  pass . 
Throagb  lock . 

Total.... 


J 

1 

11 

49    flt 

•s 

all 

is 

1 

pq 

1     ■  ■    '      " 
875.800 

700 

5,770 

228,900 

400 

2,885 

1. 104, 700 

1,100 

8,655 

MANEUVERING  THE  DAMS. 

Althoagli  coDsiderable  trouble  has  been  had,  nothing  serious  has  occurred,  and  the 
working  on  the  whole  has  been  as  satisfactory  as  could  be  expected.  The  dititiculties 
decrease  with  experience,  and  the  maneuvers  are  already  made  in  much  less  time  than 
at  first.  As  was  to  be  anticipated,  the  tripping  bars  have  been  the  principal  cause  of 
trouble,  and  the  desirability  of  getting  rid  of  them  if  possible  is  clearly  proved.  They 
become  foul  from  stone,  gravel,  sticks,  and  cinders  (the  last  is  quite  troublesome), 
that  get  on  and  under  them  and  in  the  gearing-wells.  This  is  particularly  the  case 
when  the  dams  are  down,  and  a  good  deal  of  time  and  hard,  disagreeable  work  are 
always  required  to  get  the  bars  in  working  order  before  the  wickets  can  be  righted. 
Besides  this,  they  frequently  fail  to  trip  (the  tripper  passing  the  prop,  as  it  will  when 
the  latter  is  not  well  down  to  its  seat  in  the  hurter),  and  the  wicket  is  left  standing 
to  be  pulled  down  from  below,  a  slow  and  difficult  operation.  It  is  true  that  a  care- 
ful examination  of  every  prop  by  the  diver  in  raising  does  away  with  the  most  of  this 
difficulty,  but  not  entirely,  for  a  prop  will  sometimes  be  overlooked  and  cause  the 
loss  of  precious  time  when  the  dam  is  thrown.  It  is  believed  that  the  adoption  of  the 
Pasquean  hurters  at  both  4  and  5  is  advisable,  and  it  is  respectfully  recommended 
that  steps  be  taken  to  give  them  a  trial  by  placing  them  on  one  bar-section  at  one  of 
the  dams  as  soon  as  practicable.  It  is  thought  a  small  movable  coffer  could  be  devised 
that  would  allow  of  the  placing  of  two  or  three  hurters  at  once,  and  the  change  made 
at  small  expense. 

It  is  found  that  a  great  deal  of  material,  stone  (some  large  ones),  coarse  gravel, 
sand,  cinderS;  water-soaked  wood,  and  mud  are  deposited  on  the  work  after  every 
flood.  It  is  generally  found  nearly  or  quite  to  the  top  of  the  sills,  decreasing  by  a 
gentle  slope  below.  That  left  immediately  below  the  bridge  sills  causes  considerable 
trouble  by  preventing  the  lowering  of  the  trestles. 

This  is  now  kept  clear  by  the  diver,  hut  the  importancey  in  any  form  of  trestle  datHj 
of  placing  this  sill  further  up  stream  and  of  fjiving  it  as  much  slope  aspossihU  on  the  down- 
stream side  has  been  demonstrated. 

A  great  deal  of  diving  is  found  necessary,  so  much  that  it  has  been  found  impracti- 
cable to  get  along  with  one  diving  apparatus  for  both  dams,  and  the  second  one  is 
about,  with  your  approval,  to  be  purchased. 


ICE. 

The  experience  with  ice  last  winter  was  quite  severe.  The  most  of  the  river  was 
covered  with  ice  from  5  to  8  inches  thick.  It  was  carried  out  when  quite  strong  by 
a  slight  '^  head  rise  "  that  was  just  high  enough  to  oause  heavy  gorges  at  both  4  and 
5 ;  at  both  places  it  gorged  on  the  weirs  and  held  till  the  water  ran  up  from  5  to  6 
feet  above  the  normal  level.  When  the  gorge  broke  at  dam  5  it  carried  away  several 
of  our  boats  and  barges  that  were  harbored  below  the  lock,  and  caused  some  damage 
in  this  way,  but  it  is  gratifying  to  state  that  neither  of  the  movable  dams  sustained 
any  noticeable  injury. 

The  charge  of  locks  and  dams  Nos.  4  and  5  was  placed  with  Lieutenant  Black,  Cori>s 
of  Engineers,  until  he  was  relieved  from  this  work,  early  in  May,  when  Assistant  En- 
gineer A.  M.  Scott  was  placed  in  immediate  supervision.  This  gentleman  ha«  prepared 
so  much  of  this  report  as  pertains  to  these  dams,  which  is  inserted  in  its  entiretv  as 
representing  not  only  the  history  of  the  first  movable  dams  in  America  in  operation, 
but  the  engineering  suggestions  first  made  as  practicable  experience  brings  out.  The 
items  of  commerce  cannot  as  yet  be  a  critical  test  of  this  improvement,  for  we  have 
now  for  the  first  year  opened  up  as  a  navigable  river  what  before  was  not  considered 
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as  each.  It  should  be  noted  that  the  dams  are  reported  as  up  over  half  of  the  time 
since  put  into  operation. 

During  the  greater  part  of  the  year,  that  is,  until  Lieutenant  Black  was  relieved. 
Assistant  Engineer  Scott  was  immediately  in  charge  of  the  superintendence  of  the 
construction  by  the  contractors  of  lock  No.  6,  and  was  assisted  by  Assistant  Engineer 
C.  McDermott. 

The  latter  gentleman  was  actively  engaged  in  overlooking  the  construction  of  the 
lock-house  at  No.  6  during  the  summer  and  fall. 

The  summary  as  to  No.  6,  following,  was  prepared  by  Mr  Scott. 

Proposals  for  building  lock  No.  6  were  invited  by  advertisement  of  July  30,  1880, 
and  received  until  September  7,  1880.  The  contract  was  awarded  to  Messrs.  George 
Harris  and  William  H.  Black,  by  contract  dated  November  4. 

The  contractors  went  to  work  soon  afterwards,  but  the  early  and  severe  winter  pre- 
vented much  work,  and  not  much  was  done  until  the  early  spring. 

Upon  the  Ist  of  June  the  contractors  had  their  ottice,  store,  shops,  and  other  build- 
ings about  complete. 

They  are  now  working  in  two  quarries,  "Preston's"  and  *'Elk";  from  the  former 
will  be  obtaiined  their  backing,  of  which  several  hundred  yards  have  been  taken  out, 
and  other  rough  stone,  and  they  are  now  in  good  shape  to  get  out  considerable  more  on 
short  notice.  At  this  place  they  have  graded  an  incline  from  quan*y  to  river,  and 
built  a  crib  pier  to  load  from.  They  began  at  Elk  cpiarry  on  the  18th  of  May,  and  will 
begin  taking  out  stone  for  cutting' in  a  day  or  two;  this  quarry  having  been  desig- 
nated as  that  from  which  the  cut  stone  should  be  taken.  They  are  doing  considerable 
work  at  this  quarry  in  cribbing  and  tilling  to  water's  edge  to  make  yard-room.  They 
got  their  dre<ige  at  work  early  in  May  at  removing  logs  and  trees  from  the  site. 

Owing  to  breakages,  they  have  put  in  but  17  days  with  the  dredge  during  the  month. 
Tliey  are  now  dredging  for  the  upper  end  of  the  coffer-dam,  the  hrst  section  of  which 
will  probably  be  sunk  before  long.  The  poles  and  plank  for  the  coffer  are  nearly  all 
on  the  ground. 

The  **gnibbing''  and  "clearing"  of  bank  is  done.  All  considered,  though  the  con- 
tractors have  been  too  slow  about  getting  started,  particularly  at  the  placing  of  the 
coffer,  they  are  making  satisfactory  preparations  towards  carrying  on  the  work.  The 
lock-house  at  this  point  was  built  by  day's  labor,  from  dra\^ings  prepared  in  this 
office,  and  was  finished,  as  far  as  centomplated  at  present,  in  January,  and  has  since 
been  occupied  by  the  inspector. 

SURVEYS,  ETC. 

Negotiations  for  the  site  of  lock  and  dam  No.  2  not  having  been  brought  to  a  suc- 
cessful issue,  an  attempt  to  locate  elsewhere  was  resorted  to,  and  special  surveys  for 
this  purpose,  including  borings  and  topography,  were  made  above  and  below  Harvey's 
Shoals.  A  site  was  marked  out  below  Harvey's  Shoals,  and  some  correspondence  with 
the  land-owners  took  place,  but  nothing  definite  was  done.  The  survey  of  the  river 
from  Loup  Creek  to  Ly ken's  Shoals  was  continued,  and  maps  of  these  surveys  have 
been  uimle,  or  their  results  incorporated  upon  office  maps.  Much  extra  and  final  work 
of  this  kind  has  been  done  during  the  year  at  the  site  for  No.  6,  for  exact  information 
for  use  before  the  letting  of  the  contract  for  the  lock  at  that  place,  and  since  that 
time,  in  connection  with  the  contract. 

A  telephone  line  has  been  put  up  from  lock  No.  3  to  lock  No.  6,  a  distance  of  about 
26  miles,  thus  connecting  all  these  locks  with  one  or  other  and  with  the  Charleston 
office,  as  well  as  the  telegraph  station  at  Charleston.  It  had  been  found  necessary  to 
the  successful  op«;ration  of  the  movable  dams,  their  prompt  raising  and  lowering,  that 
they  should  communicate  freely  with  one  another  and  with  the  Charleston  office, 
The  great  convenience  experienced  in  the  matter  of  correspondence  was  another  rea- 
son for  the  building  of  the  line,  and  now  that  it  is  put  up,  it  hardly  seems  possible 
that  we  could  have  got  along  without  it  as  well  as  we  did.  If  now  we  could  have  it 
extended  to  Kanawha  Falls,  as  it  should  be,  so  as  to  connect  us  with  that  gauge,  we 
should  be  quite  safe  in  the  matter  of  sudden  rises,  and  independent  of  telegrapns  en- 
tirely, as  the  cards  from  H  in  ton,  now  sent  by  mail,  would  give  us  all  the  information 
necessary.  Possibly  the  railroad  company  would  let  us  put  up  a  wire  from  the  falls 
to  Paint  Creek,  15  mile^.  on  their  poles.     If  so,  this  could  be  done  for,  say,  ^300. 

Lock-home^  for  locks  Nos.  3,  4  and  5  seeming  necessary,  it  was  recommended  that 
the  usual  form  of  ** company  officers' quartern,"  as  adopted  by  the  Quartermaster's 
Department  of  the  Array,  be  selected,  with  a  slight  modification,  and  drawings  of  the 
same  were  prepared,  together  with  specifications  and  estimates.  Ordei-shave  recently 
been  received  looking  to  the  early  erection  of  houses  at  these  points. 

A  steam  tow-boat  for  the  use  of  this  improvement  has  long  been  needed,  and  was 
never  more  wanted  than  during  the  past  year.  As  the  result  of  much  investigation 
and  correspondence,  it  has  been  decided  to  take  steps  for  obtaining  one  of  suitable 
size  for  the  work  expected,  and  advertisements  for  the  hull  have  been  made. 
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Commercial  statistics  have  hitherto  heen  obtained  from  the  Kanawha  Board,  but  as 
recent  legislation  looks  to  its  su8])en8ion,  an  effort  must  be  made  to  obtain  this  in- 
formation elsewhere,  and  a  circular  will  be  sent  to  all  of  the  principal  coal-men  and 
others  in  the  Kanawha  Valley  to  ascertain  the  quantity  of  shipments  made. 

This  cannot  be  obtained  at  once,  but  I  hope  to  forward  it  by  the  middle  of  July. 
Very  respectfully,  your  obedient  servant,    . 

E.   H.    RUFFNER, 

Captain  of  Engineers, 
Lieut.  Col.  W.  P.  Ckaiohill, 

Corps  of  EngineerSj  U,  S,  A. 


Abstract  of  proposals  for  building  lock  No.  6,  (rreat  Kanawha  Bivery  West  Virginia^  opened 
at  12.05  o'clock  p,  m.  September  7,  1880. 
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7  00 

8  00         6  00         400 

2,  800  00  ,  3, 200  00 

2,400  00 

4  00 

5  50         2  50     1. 360 

5.440  00  1  7,480  00 

3,400  00 

t^ 

3  00         2  00     1. 950 

7,  800  06  ,  5,  850  00 

3,900  00 

2  00         2  00     1, 250 

8,750  00  '  2,500  00 

2.500  06 

40  00 

38  00       50  00  H\  000 

5, 800  00  ,  5, 510  00 

7, 250  00 

08 

08             12     5. 200 

416  00  ;      416  00 

624  00 

30 

15!            X2     1, 600 

t 

450  00  '      225  00 

IbO  00 

i          36 

20             12;  43.  000 

15,  480  00   8,  600  00 

5,160  06 

1     40  00 

22  OOj      40  00   22,  500 

goo  00       4»5  00 

900  00 

1     

145,  883  50 153, 463  50 

122,889  00 

1 

Gmbbins  and  clearing,  complete — 

Sxcavatlon per  cu.  yd. . 

Excavation  (rock) do 

Embankment,  in  place . . .  .per  en.  yd 

Paddling do.... 

** Cut-atone  "  maaonry do  . . . 

"  Poiut«>d*face  "masonry do 

*'Kock-faoe'' niaaonry do.... 

'•Coping" do — 

•'  Quoins  *' do 

"Rills" do.... 

*'  liacking ''  masonry do  — 

Concrete do 

Paving do 

Riprap do. . .'. 

Stone  flllinct  for  cribs do — 

Timber  and  plank  in  tbe  permanent 

conHtrtiction,  per  M  ft.,  B.  M. 

Drift  bolts,  per  pound 

Bolt  and  dowel  boles  in  masonry,  per 

linear  foot. 

Crib-logs  for  coffer-dam 

Coffer-dam  sheathing,  perM  ft,,  B.  M. 


Contract  awarded  to  Harris  &:  Black. 
Abstract  of  proposals  for  building  the  hull  of  a  stern-wlieel  tow-boat ;  opened  Julg  1,  1881. 


1 

Amount 

1 

Names  of  bidders. 

Residence. 

for    hull 

Dates  of  deliverv. 

complete. 

1 

JobE.  Thayer 

Charleston,  Kanawha 
County,    West  Vir- 
ginia. 

$3,950 

75  days  aft«r  awarding  con- 
tract. 

2 

Marine  Railway  and  Dry  Dock 
Company,  O.  P.  Tharp,  sn- 
perintendent. 

Marine  Dock  Company,  John 

Cincinnati,  Ohio 

5,500 

90  days  after  awarding  con- 
tract. 

3 

Point  Pleasant,  Mason 

4,500 

75  days  after  awarding  cob^ 

L.  Charles,  president. 

County,  West  Vir- 
ginia. 

tract. 

Contract  with  Job  E.  Tbayer. 


APPENDIX    G.  917 

G  23. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

The  season  of  work  on  this  river  is  necessarily  short,  being  confined 
to  that  of  low -water.  Operations  were  begun  August  24,  liSSO,  sus- 
pended November  13,  18S0,  and  resumed  May  5,  1881. 

Their  character  was  of  the  same  kin^i  as  given  in  previous  reports, 
and  m.iy  be  found  as  well  as  their  extent  and  results  explained  in  detail 
in  the  attached  report  of  Capt.  E.  11.  Kviffner,  Corps  of  Engineers,  the 
officer  in  immediate  charge. 

Money  statement, 

July  1,  1^^(^,  amount  available $6,297  78 

Amount  appropriated  by  act  approved  March  3,  1881 5,000  00 

$11,297  78 

July  1.  1881,  amount  expended  during  nscal  year,  exclusive  of  outstanding 

liabilities  July  1,1880 3,190  80 

July  1,  1881,  amount  available 8,106  98 

Amount  (estimated)  required  for  completion  of  existing  project 85,000  00 

Amount  that  can  be  profitably  expended  in  ti.scal  year  ending  June  30, 1883.      3. 500  00 


report  of  captain  e.  h.  ruffner,  corps  of  engineers. 

Charleston,  Kanawha  County,  West  Virginia, 

June  14,  1881. 

8ir:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of  the 
Elk  River,  for  the  HhchI  year  ending  June  30,  1881. 

Work  begun  AuguHt  24,  1880,  and  was  suspended  November  13,  1880.  The  portion 
of  the  Elk  Kiver  passed  over  was  from  the  mouth  of  Holly  River  to  below  the  mouth 
of  Otter  Creek,  a  distance  of  45  miles. 

The  work  oonsiste<l  in  cutting,  grubbing,  and  clearing  underbrush  and  trees  from 
iHlands  and  bars,  and  in  breaking  np  and  removing  rocks  and  everything  which  inter- 
fered with  the  open  navigation  of  tne  river. 

Eighteen  islands  and  bars  were  cut  and  grubbed,  and  one  bar  was  removed;  103,914 
cubic  feet  of  rock  were  broken  up  and  removed  from  places  where  it  was  an  obstruc- 
tion and  placed  in  others  where  it  was  either  not  hurtful  or  where  it  was  beneficial 
by  giving  better  direction  to  the  current. 

State  of  navigation  at  present. — From  the  mouth  of  Duck  Creek  to  the  mouth  of  Elk 
River,  a  distance  of  75  miles,  boats  and  rafts  can  be  run  out  on  rises  from  12  to  18 
inches  less  in  height  than  formerly. 

From  Duck  Creek  to  the  mouth  of  Holly  River  there  are  seven  dams,  and  while 
these  rt^nain  the  boating  stage  of  water  must  remain  the  same.  The  work  done  has 
simply  lessened  the  danger  and  expense  of  running.  This  has  been  accomplished  to  a 
marke<l  degree. 

The  laws  of  West  Virginia  gi  v«'  the  citizens  of  the  State  power  to  remove  these  dams, 
and  therefore  the  engineers  have  heretofore  thought  it  advisable  for  the  United  States 
to  do  nothing  with  them. 

Between  the  mouth  of  Otter  Creek  and  the  pool  near  the  mouth  of  Elk  the  work 
can  be  continued  in  the  same  manner  to  great  advantage. 

Below  the  mouth  of  Big  Sandy  some  channeling  is  needed.  On  May  5  work  was 
again  resumed  on  the  river,  with  Mr.  H.  D.  Ruttner  in  charge,  at  a  salary  of  $90  per 
month  and  an  assistant  at  $(50  per  month,  under  the  following  instructions: 

**  You  will  be  allowed  a  cook  at  the  rate  of  §30  per  month,  and  laborers  will  be  paid 
10  cents  per  hour.  You  will  procure  provisions  from  time  to  time  for  the  wants  of 
your  party,  and  you  will  seud  the  bills  to  this  office  for  payment.  You  will  keep  a 
record  of  the  work  done  and  the  usual  time-lMioks,  and  send  pay-rolls,  duly  signed,  to 
this  office,  in  duplicate,  at  the  end  of  each  month.  All  bills  and  pay-rolls  sent  by  you 
here  will  l)e  signed  by  you  as  correct  before  payment  will  be  made." 

He  was  directed  to  proceed  at  first  to  Mr.  Samuel  Fox's,  at  the  month  of  Strange 
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Creek,  and  there  get  from  him,  and  receipt  for,  the  tooU,  &c.,  left  there  by  Mr.  Beall 
last  year.  He  was  then  direct-ed  to  proceed  down  the  river  to  where  work  was  sus- 
pended last  fall,  below  Otter  Creek,  and  continue  the  work  on  down,  with  a  party 
large  enough  to  do  what  was  required,  and,  if  it  was  necessary  to  do  any  work 
between  Strange  Civiek  and  Otter,  to  do  so  on  the  way  down.  * 

Below  that  point  he  waR  directed  to  be  cuided  in  general  by  the  plan  of  operations 
to  be  followed  throughout  the  river,  which  is  to  remove  such  obstructions  to  naviga- 
tion, as  rock,  snags,  overhanging  trees,  and  gravel  shoals,  and  by  the  specific  instrnc- 
tions  as  to  certain  points. 

He  then  returntnl  to  Charleston,  bonght  necessary  snp]>lies,  shipped  them  on  push- 
boats  for  the  upjxT  river,  and  went  with  them.  He  reached  Tate's  Island  on  the  18th, 
and,  after  organ izina:  hi.s  party,  resumed  work  below  Strange  Creek,  and  continued 
from  that  point  on  down  the  river,  completing  what  was  needed  from  the  work  of  last 
year  and  the  a<?(;umulation8  of  the  winter.  Much  timber  was  cut  in  the  vicinity  of 
Strange  Creek,  and  much  which  had  lodged  on  the  head  of  Tate's  Island  was  removed. 

A  portion  of  the  island  ju/4t  below  Duck  Creek  Dam  wjis  grubbed. 

Turkey  Run  Bar,  1  mile  below  Duck  Creek  Dam,  was  cleared  of  all  timber,  as  was 
also  done  at/ Frame  Run,  ^  mile  lower  down. 

The.  channel  at  O'Brian  Creek,  ^  mile  lower  down,  was  improved  by  removing  loose 
stone. 

The  channel  at  Grove  Creek  was  improved  byrAising,  extending,  and  s  raightening 
the  wall. 

One  large  stone  was  blasted  here.     Channel  at  Paddy's  Defeat  was  worked  on. 

Stunn>8,  sunken  trees,  and  rocks  removed  from  channel  at  End  of  World,  and  like 
work  done  at  Twisting  Chute,  Log  Shoal,  and  Two  Sallies  Riffle. 

The  channel  at  Water's  Defeat  required  the  raising,  straightening,  and  extending 
the  v\all,  and  the  removal  of  a  rock  containing,  perhaps,  2  cubic  yards. 

At  Big  Otter,  12  miles  above  Clay  Court-House,  a  large  rock  was  blasted  and  re- 
moved to  the  amount  of  about  100  cubic  yards. 

Slight  work  was  done  at  nearly  all  of  the  intermediate  shoals  to  Red  House,  where 
a  rock  containing  166  cubic  yards  was  removed,  and  several  small  ones  were  also 
femoved. 

Very  respectfully,  your  obedient  servant. 


Lieut.  Col.  W^M.  P.  Craighill, 

Corps  of  EngUmerSj  U.  S.  A. 


E.  H.  RUFFNER, 

Captain  of  Engineers. 


G  24. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA. 

The  stoBe  dam  at  the  New  Inlet  is  esseotially  completed  at  the  close 
of  the  fiscal  year.  The  details  are  ffiven  in  the  annexed  report  of  Mr. 
Henry  Bacon.  The  suction  dredge  Woodbury  has  continued  to  work 
successfully  on  the  Baldhead  Bar,  with  a  gain  of  1  foot  in  depth  during 
the  year,  there  being  now  14  feet  at  mean  low- water.  While  this  deep- 
ening at  the  Baldhead  Bar  has  taken  place,  the  inner  bar  of  the  west- 
ern channel  has  become  shoaler,  and  the  changes  in  the  neighborhood 
of  what  was  once  the  New  Inlet  entrance  are  very  extensive,  and  in  the 
direction  of  a  return  to  the  condition  of  things  before  that  inlet  was 
opened. 

A  breach  has  occurred  in  the  long  narrow  strip  of  sand  called  Smith's 
Island.  No  serious  results  are  expected  from  this,  but  it  is  of  sufiicient 
importance  to  justify  the  effort  to  close  it,  and  this  has  been  begun. 

A  contract  has  been  made  for  dredging  the  Snow's  Marsh  channel  to 
a  depth  of  16  feet  at  mean  low-water,  which  is  the  beginning  of  what  is 
necessary  of  that  kind  of  work  to  take  10  feet  of  water  to  the  city  of 
Wilmington. 

The  collector  of  the  port  states  that  the  increase  in  collections  over 
those  of  the  previous  year  has  been  about  25  per  cent.    The  president 
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of  the  Chamber  of  Commerce  of  Wilmington  gives  a  comparative  state- 
ment of 'tonnage,  &c.,  for  five  years,  which  shows  a  steady  gain. 

Money  stMenunt, 

July  1,  1880,  amonnt  available $95,109  45 

Amount  appropriated  by  act  approved  March  3,  1881 140, 000  00 

$835, 109  45 

July  1, 1881,  amonnt  ex|>ended  during  fiscal  year,  exclusive  of  mitstanding 

liabilities  July  1,  lHf-0    89,559  13 

July  1,  1^8l,  amount  available 145,550  32 

Amount  (estimated)  required  lor  completion  of  existing  project 410,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1H83-     300,000  00 


esti3iate  for  dkepemnci  (  hannel  of  cape  fear  rh^r,  north 
carolina,  at  its  moith. 

United  States  Engineer  Office, 

Baltimore^  Md.j  January  19,  1881. 
General:  I  have  the  honor  to  return  herewith  a  letter,  dated  Janu- 
ary 17,  from  the  lion.  M.  W.  Random  to  the  Secretary  of  War,  in  which 
he  requests— 

That  the  Chiet  of  Enj;ineei*»  will  have  prepared  at  the  earliest  moment,  forthe  use  of 
the  Senate  C<»uinnttee  of  Couinierce,  an  estimate  of  the  proljable  cost  of  deepening  the 
channel  of  the  Cape  Fear  River,  North  Carolina,  at  it-s  mouth,  to  16, 18,  and  20  feet, 
respectively,  and  his  opinion  in  reference  to  the  practicability  and  expediency  of 
making  such  improvemeut. 

This  letter  was  received  by  me  to-day. 

It  is  supposed  that  the  depths  mentioned  were  intended  to  refer  to 
mean  low-water.  What  follows  will  be  upon  that  supposition,  and  it 
may  be  well  to  state  also  that  the  rise  of  the  tide  in  the  Cape  Fear  aver- 
ages between  4  and  5  feet. 

I  insert  here  an  extract  from  the  last  annual  re[)ort  on  the  Cape  Fear 
River  up  to  June  30,  1880 : 

The  improvement  in  the  Baldhead  channel  is  apparent.  A  year  ago  there  was  a  chan- 
nel of  but  12  feet  depth  and  about  100  feet  widtn.  This  has  gradually  increased  in 
width  and  depth,  nntil  now  there  is  a  channel  of  *200  feet  width  anci  13  feet  depth  at 
mean  low-water  entirely  across  the  bar  and  inner  shoal,  and  a  plain  channel  of  fully 
14  feet  depth  across  the'main  bar.  The  12-foot  channel  is  now  fully  450  feet  wide. 
On  spring  tides  IS  feet  can  be  carried  over  the  Baldhead  bar.  A  vessel  drawing  17 
feet  2  inches  has  been  carried  out  recently.  By  taking  proper  advantage  of  the  tides, 
14^  feet  can  be  carried  up  to  Wilmington.  The  beneficial  inliuence  of  the  closure  of 
New  Inlet  is  visible  also  at  other  points  between  it  and  the  Baldhead  Bar,  notably  at 
the  Horse  Shoe  Shoals,  where  there  has  been  a  gain  in  depth  of  at  least  18  inches. 

To  show  the  improvement  that  has  since  taken  place  I  insert  here  an 
extract  from  the  last  monthly  report,  dated  December  31,  1880,  six 
months  later  than  the  report  quoted  above  : 

The  Baldhead  Bar  is  in  good  condition,  and  is  now  the  regular  ship-cuannel.  It 
was  never  so  used  eight  years  ago.  The  least  depth  at  mean  low-water  (on  the  inner 
shoal)  is  13^  feet.  The  outershoal  is  nowhere(in  thechannel)  less  than  15feetdeepat 
mean  low- water.  Successive  examinations  seem  to  show  satisfactorily  that  the  entire 
channel  (Baldhead)  is  gradually  deepening  and  widening,  the  rate  on  the  inner  portion 
being  less  rapul  than  on  the  seaward  i)ortion. 

The  comparisou  of  these  two  extracts  shows  a  manifest  improvement 
in  the  Cape  Fear  River  ''at  its  mouth,''  the  phraseolog>' of  the  letter  of 
Senator  Kansom. 
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This  improvement  is  due  mainly,  I  think,  to  the  closure  of  New  Inlet, 
and  to  the  operations  of  the  suction-dredge  on  the  bar. 

Here  I  beg  leave  to  insert  an  extract  from  the  statement  of  the  Chief 
of  Engineers  in  his  hist  annual  report  as  to  the  Cape  Fear  River: 

The  object  of  the  present  project  was  to  afford  a  channel  of  navigable  width  to  the 
city  of  Wilmington  from  the  ocean  of  a  depth  of  about  12  feet  at  mean  low-water. 
The  main  feature  of  the  scheme  was  the  closing  of  New  Inlet,  an  unnatural  mouth 
of  the  river,  which  was  opened  in  a  gale  somewhat  over  a  century  ago.  It  was  ex- 
pected that  the  closing  of  this  inlet  would  restore  the  Baldhead  Channel  to  its  condi- 
tion as  it  existed  when  that  was  the  only  mouth  of  the  river.  Efforts  looking  in  this 
direction  had  been  made  at  various  times  previous  to  IHTO,  but  had  not  succeeded.  In 
1870  the  tirst  api>ropriation  was  made  for  this  river  since  the  war,  and  another  effort 
was  begun  toward  the  end  in  view.  In  the  ten  years  since  elapsing  the  ch)8ure  of 
New  Inlet  has  been  essentially  accomplished.  Tiic  hoped-for  improvement  of  the 
Baldhead  Channel  has  resulted,  and  the  condition  of  the  navigation  of  the  Cape  Fear 
is  better  than  it  has  been  for  more  than  a  century. 

When  it  became  apparent  that  the  Baldhead  Channel  was  improving,  steps  were 
taken  to  increase  the  depth  to  the  city  of  Wilmington,  to  which  only  9  feet  (scant) 
at  l(»w-\vater  could  be  taken.  The  worst  places  were  the  Horse  Shoe  Shoals,  just 
below  the  New  Inlet,  and  the  "Logs,"  about  8  miles  from  town.  The  "Logs"  Shoals 
was  greatly  improved  by  dredging  and  removing  a  large  number  ot*  cypress  stumps. 
The  depth  here  was  increased  to  V2  feet  at  low-water,  but  the  channel  in  some  places 
is  still  obstructed,  and  the  navigation  is  rather  difficult. 

An  eifort  w  as  made  to  avoid  the  Horse  Shoe  Shoal  by  opening,  by  the  dredge,  the 
Snow's  Marsh  Channel  behind  it  to  50  feet,  and  shortening  the  channel  considerably. 
The  effect  of  the  New  Inlet  currents,  which  wore  ** cross"  as  regards  the  dredged 
channel,  was  to  fill  up  its  upper  part.  The  attemfit  to  keep  it  open  was  given  up  until 
New  Inlet  should  be  effectually  closed.  Meantime  the  Horse  Shoe  Channel  has  in- 
creased in  depth  about  18  inches.  Should  this  improvement  continue,  and  no  greater 
depth  of  navigation  than  12  feet  at  low-water  be  desired,  it  may  be  unnecessary  to 
reopen  the  Snow's  Marsh  Channel. 

From  the  statements  made  above,  it  appears  that  the  depth  of  the 
Cape  Fear  River  at  its  mouth,  expected  under  the  project  of  operations 
of  the  past  ten  years,  is  more  than  attained.  It  has  liotbeen  my  expec- 
tation to  attain  so  great  a  depth  a«  16,  18,  or  20  feet  at  low-water  with- 
out the  construction  of  one  or  more  jetties  at  the  mouth.  The  Chief  of 
Engineers  is  well  aware  that  results  from  the  use  of  jetties  at  the  mouths 
of  rivers  are  not  certainly  to  be  depended  upon.  There  is  always  more 
or  less  uncertainty  about  their  use.  It  is  my  opinion  at  this  time  that 
the  construction  of  one  or  more  jetties  at  a  cost  of  $250,000  may  rea- 
sonably be  expected  to  give,  at  the  month  of  the  river,  a  depth  of  16 
feet  at  mean  low- water,  probably  a  depth  of  18  feet  at  mean  low-water, 
possibly  a  depth  of  20  ieet  or  more. 

liespectfuUy,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieutenant-Colonel  of  Engineers^ 
Brig.  Gen.  H.  G.  Weight, 

Clmf  of  Engineers^  U,  S.  A. 


estimate  for  deepening  channel  of  cape  fear  river,  north 
carolina,  from  its  mouth  to  wilmington. 

United  States  Engineer  Office, 

Baltimore^  Md..  January  10, 1881. 
General  :  In  connection  with  the  mprorement  of  the  mouth  of  the  Cape 
Fear,  as  to  which  I  liave  made  a  report  of  this  date,  in- response  to  a 
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eall  from  the  Hoq.  M.  W.  Kausom,  for  the  information  of  the  Senate 
Committee  on  (.'ommerce,  it  may  be  proper  to  nay  something  with  ref- 
erence to  a  closely  kindred  subject,  viz,  the  further  deepening  of  the 
river  from  its  mouth  to  Wilmington,  without  which  the  further  deepening 
at  the  mouth  would  be  of  much  less  importance  commercially. 

An  extract  is  here  inserted  from  the  statement  of  the  Chief  of  Engi- 
neers in  his  last  annual  repoit : 

When  it  beeanit^  apparent  that  tb«  Haldhead  Chaunel  was  improving,  steps  werej 
taken  t«  increase  the  depth  to  the  eity  of  Wiliuinjifton,  to  which  only  9  feet  (scant)  at 
low- wat^tr  could  he  taken. 

The  worst  places  were  the  Horse  Shoe  Shoals,  just  below  the  New  Inlet  and  the 
**  Lk»j;8,"  about  8  miles  from  town. 

The  "  Lofja"  Shoal  was  j^reatly  improved  by  dredging  and  removing  a  large  number 
of  cypress  stumiM.  The  depth  here  was  increased  to  12  feet  at  low-water,  but  the 
channel  in  same  places  is  still  obstructed  and  the  navigation  is  rather  ditticult. 

An  ertbrt  was  made  to  avoid  the  Horse  Shoe  Shoal  by  opening,  by  the  dredge,  the 
Snowed  Vlarsh  Channel  l>ehind  it  to  12  feet  and  shortening  the  channel  considerably. 
The  eftcct  of  the  New  Inlet  currents,  which  were  **  cross"  as  regards  the  dredged 
chaunel,  was  to  fill  up  its  upi)er  part.  The  attempt  to  keep  it  open  was  given  up  until 
New  Inlet  should  be  effectually  closed.  Meantime  the  Horse  Shoe  Channel  has  increased 
in  depth  about  IH  inches.  Should  this  improvement  continue,  and  no  greater  depth 
of  navigation  than  12  feet  at  mean  low-water  be  desired,  it  may  be  unnecessary  to 
reopen  the  Snow's  Marsh  Channel. 

An  estimate  has  been  prepared  from  careful  surreys  made  in  1880 
of  the  cost  of  dredging  a  chaunel  from  the  mouth  of  the  river  to  Wil* 
mington  270  feet  wide,  and  of  the  respective  depth  at  mean  low- water 
mentioned  below. 

14  feet  will  require |200,000 

l^feet  win  require 400,000 

18  feet  will  require 700,000 

*,H)feet  will  require 1,000,000 

Respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieutenant  Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineersj  U.  8.  A. 


AhBtract  of  prop'tsah  for  dredging  in  the  Cape  Fear  Hirer j  Xorth  Carolina;  opened  at  12.05 

p,  m,f  April  20,  Ittdl. 


No. 


Name. 


R<?Hidence. 


Time. 


Comiuence.    |    Complete. 


P.* 


Remarks. 


1  National    l>re<lKinK  VVaBbmKton, 

Companv.  I).  C. 

2  (;.  C.  Fobfs  SiCo     ..  Baltimore  . . . 

3  ,  MurriHanclCumiiiK8  Xew  York... 
'     Dredijing  Company 

4  G.H.  Ferris '.  Baltimore  ... 


No  time  set. I  Noiime  set.    10  27^ 

I  .  i 

Nov.  20,  1881    Not  Btat«d  ..!        26 
No  time  Het     No  lime  set.         32    \ 

July  1,  1881 .1  July  1.  1882.         UJ  ' 


1  or  2  clam-shells. 


Clam-shell  or  Dipper 
dredge,  as  may  be 
requh-ed,  or  both. 


Contract  with  G.  H.  Ferris 
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RKPOKT    OF    MR.    HENRY    BACON,    ASSISTANT    ENGI- 
NEER. 

United  States  Engineer  Office, 

Smithvilley  N.  C,  June  11,  1881. 

Colonel:  I  have  the  honor  to  submit  the  follow- 
ing report  of  operations  for-  the  improvement  of 
Cape  Fear  River,  North  Carolina,  during  the  eleven 
months  ending  May  31,  IB'^Jl. 

The  principal  operations  have  been  the  continu- 
ation and  priictical  completion  of  the  stone  dam 
across  the  New  Inlet,  and  the  work  of  the  suction 
dredge  on  the  Baldhead  Channel  at  the  mouth  of 
the  river. 

At  the  beginning  of  the  fiscal  year  3,922  gross 
tons  of  heavy  rock,  mostly  granite,  from  Cloumbia, 
S.  C,  had  been  received  and  laid  in  the  sea  slope 
of  the  dam  extending  from  low- water  to  a  foot 
above  ordinary  spring-tides.  Heavy  rough  rock  to 
the  amount  of  4,740  tons  ha<l  also  been  delivered, 
to  be  used  in  the  foundation  of  the  coping  and 
slopes. 

A  length  of  2,022  feet  of  the  sea  slope  had  been 
tinished. 

The  work  has  been  steadily  prosecuted  till  the 
whole  dam  ha«  been  thoroughly  finished  on  both 
sea  and  nvvs  siiles,  excepting  at  the  two  ends,  which 
extended  into  the  shores,  and  these  are  now  being 
finished  with  rough-faced  coping. 

It  is  expected  that  the  whole  work  will  be  done 
at  the  end  of  the  fiscal  year. 

Allowing  1,000  cubic  yards  of  riprap,  to  be  deliv- 
ered in  June,  1881,  to  be  used  at  the  ends  and  in 
the  slopes  of  the  dam,  the  whole  structure  will  con- 
tain 170,649  cubic  yards  of  riprap  (small  8t<me), 
9,349  ^ross  tons  of  heavy  coping  stone,  and  7,107 
tons  ot  heavy  rough  stone. 

Allowing  1^  tons  of  heavy  rock  per  cubic  yard, 
the  contents  of  the  dam  would  be  181,620  cubic 
yards. 

The  whole  length  is  4,800  feet.  The  central  por- 
tion of  3,600  feet  len^h  has  an  average  height  of 
about  37  feet  and  a  width  at  the  base  from  75  to  120 
feet. 

There  has  been  no  settlement  of  the  wide  foun- 
dation during  the  past  year  or  the  previous  two 
years.  The  small  stone  below  half  tide  have  become 
cemented  together  by  barnacles  and  oysters  so  as  to 
be  like  one  solid  rock.  The  interstices  are  gradu- 
ally being  filled,  so  that  the  amount  of  water  pass- 
ing through  is  constantly  diminishing. 

The  accompanying  characteristic  cross-section  will 
show  the  manner  oi  finishing  the  dam  and  its  gene- 
ral shape. 

There  is  no  certainty  as  to  how  much  remains  of 
the  original  mattresses  of  pine  logs  and  brush  on 
which  the  work  was  begun  in  1875  and  1876. 

As  mentioned  in  former  reports,  the  overfall  of 
the  water  caused  deep  scouring  on  each  side  of  the 
apron,  which  was  finally  uuderinined  and  settled, 
more  or  less,  throughout  most  of  the  length. 

The  width  of  the  riprap  foundation  is  nearly 
double  that  of  the  apron.  What  the  t<^redo  worms 
have  not  destroyed  is  probably  well  covered  with 
silt  and  sand;  and  if  not,  the  whole  cubic  contents 
of  the  logs  is  insignificant  compared  with  the  bulk 
of  the  stone  around  and  over  them. 

Stone  ballast  to  the  amount  of  218  tons  has  been 
purchased  and  placed  on  the  dam,  equivalent  to 
about  160  yards  of  riprap. 
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The  following  are  the  amounts  of  stone  delivered  by  the  contractors,  Messrs.  Koss 
knd  Pennypacker : 


Date. 


cuping. 


Qroiaton». 

-Tulv,  1880 872 

^u^ust 1, 002  ^ 

^S>i'pl»*inber 535 

Oclobf r 216  , 

Kovember 343 

I  )oceml>er *  524 

-Tanuary.  1881  283 

February 366  i 

liaith ^ 34-2 

-April 579 

May 365 

Total 5.427 

I're viouHly  delivered 3,  922  ' 

Total 9,  349 


Vy  BtUDO. 

Oro$8  ton*. 

^Oiibieyardi. 

349 

499 

497 

1,605 

'               274 

'              1,558 

480 

1,652 

126 

830 

53 

1.269 

12 

669 

i                121 

1,118 

218 

1,  026 

145 

1              1,583 

92 

'              1. 071 

2.367 
4,740 


12,880 
None. 


7,107 


12, 880 


All  tlio  niHteriaU  wen*  deliven'd  on  lijj^htors  at  Wilininj^ton,  an<l  t<Mvt'd  from  tbonce 
to  the  \*ork  by  the  Tnitpd  States  steamer  JaK.  T.  Easton. 

The  work  of  placing  the  heavy  rock  on  the  dam,  and  tittinj;  them  so  as  to  form  a 
laced  sea  sb»pe  and  cophi;;,  has  b«'en  (b»ne  by  hired  bibor,  with  the  use  of  three  Hoat- 
inj;  derricks,  one  of  whicli  is  worked  l>y  steam  power.  Tbe  ends  of  the  dam  extending 
into  the  shores  arc  being  finished  with  a  covering  of  heavy  gratute,  carried  from  the 
lloating  derricks  to  the  shore  on  temporary  railroad  tracks. 

This  will  i>revent  the  possibility  of  tbe  dam  I'eing  tlankcd. 

The  work  presents  a  good  appearance,  though  only  abont  one-tenth  of  the  bulk  of 
tli«»  dam  is  above  the  low-water  level. 

The  dosnre  of  the  New  Inlet  by  the  stone  dam  nni.st  now  be  considered  as  thoronghly 
«uccei*sfnl  as  to  stability,  permanence,  and  results,  and  when  the  magnitude  and  ap- 
parent and  real  difticuities  of  the  operations  are  considered,  the  cost  has  been  small. 
"The  whole  cost  of  the  dam  from  Zeke's  Island  to  Federal  Point,  from  its  inception  in 
1875  to  its  thorough  completion  in  IHHl,  will  not  exceed  .$475,000. 

The  depth  of  water  on  each  side  of  the  dam  originally  caused  by  tbe  scouring  effect 
of  the  overfall  during  the  process  of  construction  is  gradually  decreasing  by  the  de- 
posits of  silt  and  sand.     In  some  places  the  bottom  has  tilled  to  the  extent  of  8  feet. 

There  has  been  a  general  advance  in  the  shore  lines  of  Federal  }*oint  and  Zeke*s 
Island  during  the  year,  especially  at  the  southern  end  of  the  dam  at  Zek«'s  Island 
a*nd  at  many  places  on  Federal  Point,  particularly  at  the  junction  with  the  Caroline 
Sboals,  which  extend  from  Federal  Point,  abont  1|  miles  from  the  head,  to  the  head 
of  Smith's  Island.  Here  the  shoals  have  risen  above  high- water,  extending  over  the 
«ite  of  the  shoals,  across  the  former  channel  for  a  distance  of  abont  three-fourths  of  a 
mile. 

A  large  portion  of  the  Caroline  Shoals  is  now  bare  at  low-water  so  that  the  New 
Inlet  basin  sometimes  appears  like  a  sound.  It  is  often  ditlScult  to  cross  the  shoals  at 
low-water  with  a  small  boat  at  the  most  favorable  places. 

The  long  narrow  beach  connecting  the  head  of  Smith's  Island  with  the  main  part  is 
in  the  same  general  condition  as  at  the  beginning  of  the  year,  though  a  now  breach 
lias  been  made  across  it  abont  f  of  a  mile  north  of  the  main  swash.  The  main  swash, 
-which  has  been  open  ever  since  the  great  storm  of  April  13,  1877,  continues  to  show 
indications  of  natural  closure  far  back  in  the  rear  of  the  main  line  of  the  beach.  It 
lias  formed  a  large  area  of  shoals,  bare  at  half  tide,  in  the  bay  (Buzzard's  Bay),  and 
t>here  can  be  but  little  doubt  of  its  natural  closure,  making  the  beach  stronger  and 
l>etter  than  before. 

The  new  northerly  swash  being  nearer  the  main  body  of  the  river  and  the  New  Inlet 
< though  2  miles  over  shoal  water  from  the  deep  water  and  channel  of  the  river),  is 
oonsidered  more  dangerous  on  account  of  the  greater  tidal  currents  through  it. 

Measures  are  being  taken  to  close  it  by  artiticial  mean«.  The  first  attempt  was  made 
in  Febnmry,  1881,  by  the  use  of  scantling  and  sheet-piling,  all  driven  by  hand,  which 
I>roved  inadequate  on  account  of  the  great  <litlerence  in  the  tides  of  the  bay  and  sea 
^ides.  Preparations  have  since  been  made  for  thorough  work  by  heavy  piles  driven 
l>y  a  macbine,  with  a  hammer  of  t*,000  pounds  weight,  and  sheet -piling  to  be  driven 
l>y  hand  and  protectecl  by  sand-bags.  The  piles,  to  the  number  of  more  than  400,  are 
already  driven  8  feet  apart  in  two  lines  y  feet  a]mrt.  They  are  thoroughly  cross-braced 
3ind  girdered  on  the  sea-face  to  receive  the  sheet*- pi  ling.  The  girders  placed  at  high 
amd  low  water  are  4  by  8  inches  and  4  by  6  inches,  and  the  braces  and  ties  3  by  0 
inches  and  3  by  7  inches.  The  fa.stenings  are  all  of  wrought-iron  screw  and  drift  l>olts 
.and  spikes. 
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The  distance  directly  across  the  swash  is  about  700  feet.  On  account  of  the  deptli* 
of  the  water  (12  feet  at  low-tide)  and  the  greater  expasure  to  the  sea,  it  was  decidQ<l 
to  buiUl  the  closing  work  around  the  rear  of  the  swash  in  shoal  water,  to  the  marsh 
ou  tlu)  southerly  side,  making  its  length  about  1,500  feet,  thus  leaving  an  area  which 
soon  after  the  closure  will  be  formed  into  a  solid  sand  beach,  which  will  he  the  futoi-e 
defense,  though  the  wood-work  of  the  dam  be  destroyed  by  tlur  teredo  worms. 

There  has  been  a  gradual  abrasure  on  the  sea  side  of  Baldhead  Point  an<l  an  accre- 
tion ou  the  inner  side.  This  has  Ween  going  ou  continually  since  the  stone  jetties  were 
built  on  the  point  in  1855,  and  probably  for  many  years  before. 

The  jetty  of  1855  is  now  about  i  of  a  mile  from  the  laiul.  The  site  of  the  land  worn 
away  is  shoal,  some  portions  of  it  being  above  low-water  at  times.  No  danage  seems 
to  be  done  to  the  main  channel  in  consequence  of  this  abrasion. 

No  great  changes  have  occurred  in  the  shore  lines  of  Oak  Island.  There  has  beeu 
Bonie  accretion  at  the  point  opposite  Baldhead  Point,  so  th  it  the  distance  across  the 
entrance  remains  about  the  same. 

The  work  of  the  suction  dredge  Woodbury  on  the  Baldhead  Channel  has  been  satis- 
factory. It  has  been  considerably  hindered  by  the  time  taken  for  necessary  repairs, 
and  by  being  detached  for  service-towing  in  place  of  the  tug  E<iston,  while  the  latter 
was  laid  up  for  repairs.  It  has  also  heen  occasionally  U8e<l  as  a  dispatch  boat,  while 
the  Boston  was  at  her  regular  service.  The  following  is  the  monthly  record  of  the 
work  done  at  dredging. 

The  materials  dredged  and  dumped  in  deep  water  consisted  mostly  of  sand  and 
shells.  ' 

('ubic  3'ard8. 

July,  1880 9,102 

August,  1880 5,217 

September.  1880 8,105 

October,  1880 8,040 

November,  1880 4,7:^6 

December,  18^0 3,925 

January,  1881 6,2:J3 

Febrnarv,  1881 3,945 

March,  1881 4,628 

April,  1881 5,247 

May,  1881 2,866 

Total 62,044 

The  whole  cost  of  operation,  including  service,  fuel,  oil,  waste,  repairs,  and  deteri- 
oration, does  not  exceed  ijl,000  per  month,  or  f  11,000. 

The  proportion  for  detached  service  is  not  less  than  51^1,693.40,  leaving  the  cost  of 
dredging  15  cents  per  cubic  yard. 

The  large  quantities  of  sand  and  shells  passing  rapidly  through  the  pump,  pipes,  aud 
valves,  causes  a  heavy  wear. 

It  has  been  necessary  to  purchase  a  new  pump  of  the  same  capacity  as  the  one  nsef}, 
but  with  increased  thickness  of  metal  in  the  parts  most  exposed  to  wear.  This  is  now 
being  placed  in  positicm,  and  at  the  same  tinie  extensive  repairs  in  the  boiler  are  being 
made. 

The  largest  amount  dredged  in  any  one  day  was  656  cubic  yards,  and  during  this 
and  the  four  succeeding  days  3,108  cubic  yards  were  dredged  and  dumped,  being  an 
average  of  621  yards  per  day.  The  sand-bins,  containing  the  usual  load  of  45  cubic 
yards,  are  often  filled  in  25  minutes  and  sometimes  in  less  than  20  minutes. 

It  requires  from  20  to  30  minutes  to  take  the  loads  to  deep-water,  dump  and  return. 

It  is  a)iparent  that  a  boat  of  larger  capacity  would  do  the  work  more  economically. 
A  load  three  times  as  large  could  be  dumped  in  about  the  same  time. 

The  good  eft'ect  of  the  dredging  is  apparent.  The  depth  on  the  areas  dredged  has 
continued  to  increase,  until  now  there  is  a  good  channel  of  nearly  200  feet  width  across 
the  main  bar,  of  16  feet  depth  at  mean  low^-water,  and  a  practicable  channel  across  the 
inner  soft  shoal  of  14  feet  de])th,  thus  giving  a  ship  channel  across  the  bar  and  shoals 
to  the  deep  water  of  the  harbor  of  14  feet  depth  at  mean  low- water. 

The  greatest  depth  of  water  is  on  the  dredged  ureas,  but  the  increase  is  by  no  means 
confined  to  them,  but  is  general  over  wide  areas  adjacent. 

This  jrratifying  result  is  beyond  our  ])redictions  or  expectations,  and  brings  the 
channel  into  as  good  a  condition  as  before  the  breach  of  the  New  Inlet  in  1761.  It  is  a 
practical  d^Muoustration  of  the  advantage  of  the  closure  of  the  New  Inlet  by  the  dam 
just  complet«Hl. 

By  a  })roper  jetty  system  at  the  mouth  of  the  river,  there  is  good  reason  to  believe 
that  20  feet  depth  at  low-water  might  be  pertnanently  attained. 

The  western  entrance,  by  the  "Rip''  aud  Oak  Island  Channel,  is  seldom  used,  and 
only  by  vessels  of  very  light  draught.  There  is  about  12  feet  on  the  bar,  and  barely 
6^  feet  depth  at  mean  low-water  on  the  **Rip." 

No  marked  clianges  have  occurred  in  other  portions  of  the  river  and  harbor. 
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On  acconnt  of  the  less  range  of  the  tides  in  the  upper  river  towards  Wilmington, 
sfcnd  the  fact  that  the  deepest  loads  are  outward  and  caunot  take  the  full  advantage  of 
tihe  rise  of  the  tides  without  great  delay,  the  present  depth  on  the  bar  is  equivalent  to 
16  feet  depth  at  low-water  in  the  river  from  Smithville  to  Wilmington.  It  is  practi- 
cable to  bring  down  but  14^  feet  draught  to  Smithville,  while  18  feet  can  be  carried 
ont  over  the  bar  at  ordinary  spring  tides ;  hence  the  propriety  of  di*edging  a  channel 
*o  16  feet  depth,  where  it  does  not  already  exist,  from  SmithvlUe  to  Wilmington. 

An  estimate  of  its  cost  has  been  made  at  the  call  of  Congress,  and  an  appropriation 
jp-anted  for  beginning  the  work.  Proposals  were  advertised  for,  to  be  opened  April 
i«6,  1881. 

The  work  was  awarded  to  Mr.  G.  H.  Ferris,  of  Baltimore^  at  14|  cents  per  cubic  yard. 

It  is  proposed  to  use  the  present  appropriation  in  dredging  the  Snow's  Marsh  Chan- 
nel throngh  from  deep-water  above  Price's  Creek  to  16  feet  in  depth  above  Reavers 
I»oint. 

Tables  are  annexed  showing  observations  of  high  and  low  water  at  Smithville  and 
Pederal  Point  for  most  of  the  working  days  in  the  year  ending  May  31,  1881.  The 
gauges  are  at  the  same  level  as  at  the  last  report.  Thirty  hundredths  of  a  foot  mnst  be 
subtracted  from  the  readings  at  Federal  Point  in  comparing  with  the  reports  previous 
to  1880. 

These  observations  exhibit  the  following  results,  compared  with  those  of  former 
years: 

At  Smithville.      !  At  Federftl  Point. 


1880-'81.     1870-*80.  j  188a-'81.     1879-'« 


Aver»}(e  high- water  . 
Average  low- water  .. 

Average  ran^e 


S.IO* 


5.01'  4.77'  4.71' 


O.W  COC  '         1.49'  '  1.42' 


4.11'  ,        4.11'  8.28'  3.29' 


From  184  similar  observations  in  1876  and  1877  it  appears  that — 

Average  high-water  was  at  Smithville 4. 88 ;  at  Federal  Point 4. 80 

Average  low- water  was  at  Smithville 0. 39 ;  at  Federal  Point 0. 92 

Average  range 4. 49  3. 88 

These  observations  and  results  are  more  for  comparison  as  showing  the  effect  of  the 
<rl(>8ure  of  the  New  lulet  than  to  show  the  absolute  average  range  of  the  tide  at  either 
place.  The  night  tides,  the  range  of  which  averages  greater,  are  all  omitted,  so  that 
the  ranges  shown  above  are  less  than  the  average. 

It  is  still  manifest  that  the  closure  of  the  New  lulet  has  resulted  in  raising  the  level 
of  mean  low-water  more  than  6  inches  both  at  Federal  Point  and  Smithville.  The 
level  of  mean  high-water  has  also  been  slightly  raised  at  Smithville  and  remains  nearly 
the  same  at  Federal  Point. 

A  few  thousand  small  trees  of  various  kinds  were  transplanted,  at  a  small  cost,  to 
Federal  Point,  Zeke's  and  Smith's  Islands  from  December,  1880,  to  April  1,  1881.  Com- 
paratively few  of  these  will  survive,  the  silver-leaf  poplar  proving  the  most  hardy. 
The  results  do  not  encourage  the  continuance  of  the  operation. 

The  original  condition  ot  the  entrance  to  Cape  Fear  River  before  the  opening  of  the 
^'ew  Inlet  in  1761,  according  to  the  rather  uncertain  information  obtained  from  old 
maps,  was  that  of  a  good  channel  over  the  bar  and  shoals  of  14  feet  depth  at  low- 
^water  on  the  Baldhead  Channel,  in  about  the  same  position  as  that  of  the  present 
channel. 

The  position  and  depths  of  the  Smithville  Harbor  were  about  as  they  have  ever  since 
remained.  The  depth  at  the  Horseshoe  Shoals  appears  to  have  been  about  1*^  feet. 
The  earliest  information  as  to  the  upper  river  from  Campbell's  Island  to  Wilmington 
is  that  there  were  sboals  in  several  places,  where  there  was  not  more  than7i  feet  depth 
at  low-water. 

After  the  opening  of  the  New  Inlet  there  was  a  gradual  deterioration  at  the  Baldhead 
Channel,  and  variaole-conditions  in  the  ^*  Rip"  Channel  or  Bar  and  in  the  New  Inlet  Bar. 

There  are  no  certain  records  before  1839,  when  the  survey  of  Lieutenant  Glynn  shows 
9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Western  or  Rip  Channel,  and  10  feet  at 
the  New  Inlet. 

The  Coast  Survey  chart  of  1851  shows  the  low- water  depths  at  Baldhead  Channel  8 
feet,  the  Western  Channel  7  feet,  and  New  Inlet  Bar  8  feet.  The  Coast  Survey  chart 
of  1866  does  not  show  much  change,  the  available  depths  appearing  to  be  about  the 
aame. 

A  careful  survey,  made  by  Mr.  Vinal,  of  the  Coast  Survey,  in  1872,  shows  9  feet  at 
low-water  at  the  Baldhead  Channel,  and  the  same  depth  at  the  Rip,  and  10  feet  at  the 
Hew  Inlet  Bar. 
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No  changes  appear  to  have  occurred  in  the  upper  river  until  improvements  were 
made. 

The  improvement  of  the  river  below  Wilmington  wan  begun  by  the  State  of  North 
Carolina^  and  c<mtiniied  from  1823  to  lb28.  In  1829  it  was  taken  in  hand  by  the  United 
States,  and  from  1829  to  1838  inclubive,  Congress  made  annual  appropriations  amount- 
ing to  $202^.^39,  which  were  expended  in  improving  the  river  from  Wilmington  to- 
Campbeir^  Island  about  9  miles  below. 

The  operations  consisted  mostly  of  pile  and  plank  jetties,  made  to  concentrate  the 
currents;  some  dredging  was  also  done.  The  plans  initiated  by  the  State  were  contin- 
ued by  tiie  Unit**d  States. 

An  available  increase  of  abont  2  feet  in  depth  was  obtained,  so  that  9  to  9^  feet  could 
be  carried  at  low-water. 

Projects  for  improvement  were  revived  in  1852,  when  Congress  appropriated  $20,000,, 
and  $140,000  was  appropriated  in  1854.  These  appropriations  were  expended  for  the 
improvement  at  the  entrance  by  jetties  at  Baldhead  Point,  and  by  closing  the  breaches 
between  Soiith's  and  Zeke's  Islands.  When  the  latter  works  were  nearly  completed 
and  the  appropriation  exhausted,  a  great  storm  in  September,  1857,  destroyed  to  a  con- 
siderable extent  the  works  at  Zeke's  Island,  leaviutr  the  stone  foundations. 

Nothinc  further  was  done  towards  iraprovement.until  1870,  when  the  work  was  begun 
again.     1  he  following  appropriations  have  been  made  by  Congress : 

By  act  approved  July  11,  1870 $100,000 

By  act  approved  March  3,  1871 75,000 

By  act  approved  June  10,  1872.... 100,000 

By  act  approved  March  3, 1873 100,000 

By  act  approved  June  23,  1874 150,000 

By  act  approved  March  .3.  1875 150,000 

By  act  approved  August  14,  1876 1.32,500 

By  act  approved  June  18,  1878 160,000 

By  act  approved  March  3,  1879 100,000 

By  act  approved  June  14,  1880 :        70,000 

By  act  approved  March  3,  1881 140,000 

Total 1,277,500 

Thirty  thousand  dollars  was  appropriated  March  3,  1881,  for  the  Cape  Fear  River 
from  Wilmington  to  Fayetteville,  which  is  not  in  our  jurisdiction. 

The  project  adopted  in  1870  was  the  closure  of  the  breaches  between  Smith's  and 
Zeke's  Islands,  with  the  ultimate  closure  of  the  New  Inlet  in  view. 

In  1873  and  1874,  the  additional  work  projected  was  the  dredging  of  the  new  channel 
behind  the  Horse  Shoe  Shoals  near  Snow's  Marsh  and  dredging  the  Baldhead  Channel, 
(which  had  already  begun  to  improve),  and  also  dredging  and  removing  obstacles  from 
the  river  between  Campbell's  Island  and  Wilmington,  so  as  to  obtain  12  feet  depth  at 
mean  low-water. 

In  1875  the  work  of  closing  the  New  Inlet  was  begun  in  earnest. 

The  amount  expended  on  these  projects  from  1870  to  the  close  of  the  fiscal  year 
ending  June  30,  1880,  was  $1,042,390.55. 

At  the  beginning  of  the  present  fiscal  year  there  was  a  channel  of  13  feet  depth  at 
mean  low-water  across  the  bar  and  shoals  of  the  Baldhead  Channel.  The  least  depth 
on  the  Horse  Shoe  Shoals  was  11  feet,  and  thence  to  Wilmington,  the  least  depth  was. 
12  feet. 

At  present  the  depth  has  been  increased  to  14  feet  on  the  Baldhead  Channel,  and  uo 
diminution  has  occurred  elsewhere.  Vessels  drawing  14|  feet  of  water  can,  at  ordi- 
nary sprinc  tides,  be  carried  from  Wilmington  to  Smithville,  and  18  feet  draught  from 
thence  to  t-ne  sea. 

The  early  completion  of  the  channel  of  16  feet  depth  at  low- water  is  highly  necessary 
for  the  interests  of  commerce  and  navigation. 

It  can  be  more  economically  done,  if  done  quickly.  It  can  be  fully  completed  by 
the  close  of  the  fiscal  year  ending  June  30,  1883,  if  the  funds  are  available. 

The  following  is  the  estimate  of  the  amount  required  for  the  completion  of  the 
present  projects,  embracing  a  channel  of  270  feet  width  and  16  feet  depth  at  mean  low- 
water,  from  Smithville  to  Wilmington : 
773,109^  cubic  yards  dredging,  under  the  contract  of  G.  H.  Ferris,  at  14|, 

cents .* $115,000  OO 

1,657,575  cubic  yards  dredging  at  20  cents 331,515  00 

Work  for  protection  of  Smith's  Island,  &c 20,000  00 

Operation  of  suction  dredge,  one  year 12,000  00 

Add  10  per  cent,  for  superintendence  and  contingencies 47, 851  50 

Total 526,.366  50 

Amount  available  June  30,  1881 

Amount  retiuired  for  year  ending  J une  30,  1883 
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On  accoant  of  the  large  amount  of  dredging  to  be  done  in  the  oonntry,  and  the  in- 
creased price  demanded  and  obtained  for  the  same  since  the  preliminary  report  on 
this  work  was  made,  the  estimated  price  has  been 'increased  to  20  cents  per  cubic 
yard. 

A  statement  of  the  commercial  statistics  of  Wilmington  will  be  prepared  and  for- 
warded herewith,  or  directly  by  Mr.  A.  H.  VanBokelen,  the  president  of  the  Chamber 
of  Commerce  at^Wilmington. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.  The  nearest  port  of 
entry  is  Wilmington.  It  is  near  Oak  Island  and  Baldbead  light-houses,  at  the  mouth 
of  the  river. 

Before  closing  this  report  great  credit  must  be  awarded  to  my  assistant,  Mr.  B.  F. 
Mackall,  who  has  ably  seconded  me.  He  has  had  special  care  of  the  work  at  the  New 
Inlet  dam,  and 'the  care  of  the  whole  work  during  my  temporary  absence  on  other 
government  duty. 

Respectfully  submitted, 

Henry  Bacon, 
Assistant  Engineer, 

Lieut.  Col.  Wm.  P.  Craighill, 

Corps  of  Engineers, 
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Beoord  of  ob»ervnti&n8  of  high  and  lotr  watrr — CoDtinued. 
JULY.  1880. 
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8.15  a.m.  1.40  ... 
9. 15  a.m.  1.  80  ... 
iai5a.ra.  1.60  ... 


4. 45a.ro.  4. 85    a  00  p.  m.  4. 60^ . 

a  45  a.m.  a  05    7. 00  p.  m.  4. 80  . 

6  15  p.  m.  5,  05    7. 00  p.  m.  4. 00; . 

ai5a.ro.  4. 20 

7. 00a.ro.  4.  3)    a  00  a.m.  4. 20. 

7. 15  a.m.  4.45    8. 30  a.  ro.  4.  30  . 

a  00  a.  m.  a  06    9. 00  a.  ro.  4. 80  . 

9. 30  a.  m.  a  15  la  30  a.  ro.  a  10  . 
la  15  a.  ro.  a  35  11. 30  a.  ro.  a  40  . 
lL15a.ro.  a  30  12.00  m.     a  50. 


AUGUST,  1880. 


la  15  a.  ro. 
:  11.15  a.m. 
.  12.15p.ro.; 


112.00  m.     a  55 

1. 


L  00  p.m.  5. 80 


1.00  p.m. 
1.45  p.  m. 


a  60. 


a  70  . 


2. 00  p.  ro. 

4. 15  p.  ro. 

ai5p.ro. 

5. 15  a.  ro. 

a  45  p.  m. 

a  IS  a.  ro. 

7. 00  p.  m. 

7. 15  a.  m. 

8.15  a.m. 

9.45  a.m. 
10  30  a.  m. 
IL  15  a.m. 


a  85 
a  70 

a  10 
a  35 

6  30! 

aso 
a  25' 
aso. 

5  50 

a  46 
a  15 
a  25 


2.45  p.m. 
4. 45  p.m. 
a  45  p.  ro. 
a0Oa.ni 
a  30  p.  m. 
a45a  m. 


aoo| 
aso. 
aooi. 
a  30 

6  10: 

a  20 


1.30 

a'l5a.m.la30  12.00  m 


}p.  ro.5. 50, 

-i-l 


1.  IS  p.m. 
L30p.ro. 
2.30  p.m. 
3. 45  p.ro. 
4.30p.ro.l 
5. 15  a.  m. ! 
5. 15p.ro.' 
a  30  a.  ro. 
a  00  p.m.) 
a  15  a.m.' 
7. 15p.ro.' 
7. 30  a.  m. 
9.45  a.m. 
la  45  a.  m.l 


LIO 
a  95 

0  85! 

'o.'75' 
a  65 
LIO 
LIO 
L45i 

L2o; 

1.45' 
1.30 
L55. 
LOS, 
1.80' 
L35 
a  60, 
a  66 

a7oi 


lLl5a.m.  L30 
12. 30  p.  ro.  1. 30  . 
L15p.oi.  L30  . 


2. 15  p.m.  1.40. 
2. 45  p.  TO.  1.30. 
3. 30 p.  m.l.  70  . 
4. 45  p.  m.l.  80. 
5.15p.ro.  2.  00  . 
a  15  p.  m.l.  90. 
I- 


a  45  a.  ro.  2. 00. . 


7.15a.  m.L80 


a45a.m.'2.0o!. 
la  45  a.  ml.  40'. 
lL30a.m.  1.40|. 

LOOp.m.  L40  . 


7. 45a.m 
a45a.m 
la  IS  a.  m. 
11. 00  a.  m, 
IL  45  a.  m 


a  30. 
a20i 

a  10^ 


4.90 

aio' 


7. 15  a.  m. 
9. 00  a.  m. 
9. 45  a.  m. 


a  10 
a  30 
aso 


1.00  p.  I 


1L45a.m.aiS  12. 30  a.  m.  4. 90  . 


1.00  p.m.  5. 30|  1.45p.  m 
1.45p.m.  a  15  2. 15 p.m. 
a 45 p.m. '4.55    4. 15 p.ro 


4.80p.m.:4.  80 


aoop.  1 


.aoo 

.aoo 

.4.40, 

.4.60 


1. 45  p.  m. 
2. 80  p.  m. 
4.00  p.m. 
4. 45p.ro. 
a  00  a.m. 
5. 45  p.  m. 
a  30  a.m. 
a  15  p.m. 
a  15  a.m. 
7.15  a.m. 
9. 00  a.  m. 
ia  15  a.  m. 


a  4 


aso 
aso; 

0.90, 
1.05 
1. 10 
L75' 
L35 
1.80 
L651 
1. 95 
L3o! 
L20; 


2. 90  p.  m. 

L80 

t 

2.30  p.m. 
a  45  p.m. 
a  16  p.m. 
5. 45  p.  m. 
a  15  a.  m. 
a  30  p.  m. 
a45a.m. 

1.30 

L30, 

L30 

L50 

L40 

2.00 



LOO 

...I 



7. 15  a.  m. 
a  80  a.m. 

LTD ::.;...:::: 

2.00 

la  00  a.  m. 
11. 00  a.m. 

H-.:::::::::: 
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Becord  of  obserralionB  of  high  and  lotc  water — Continued. 
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High-water. 


LoW'Water. 


Smithville. 


Fedend  Point. 


SmithvUle. 


§  • 


1  I 

2  ' 
2 

3  ! 
4 

«  • 
7  , 
8 
9 

10 
10  1 

11 

13  I 

14 ; 

15 
16  ' 
16  > 

"  1 

17 

18 

20  t 

21  I 
22. 

23 

24  ' 

25  I 
26| 
27 
28  > 

29 : 

30 


Federal  Point. 


Time. 


5. 80  p.  m. 

5. 45  a.  ui. 

5. 45  p.m. 

6. 3>ii.ni. 

7.  00  a.  m. 

8. 30  a.  m. 

0. 30  a.  m. 
10. 15  a.  m. 
10.4oa.ni. 
11.45  a.  m. 


Time. 


Time.     I  1 


6.00 
6.15 


i 

5.40 

4.95 

5.55. 

5. 10 

5.25 

5.35 

5  80 

eioo  10.45 

5.65  11.00 

5.  95,  12. 30 


p.m. 
a.m 


5.10. 
4.70. 


Time. 


7.00 
7.45 
9.30 
9.45 


a.m, 
a.m 
a.m 
a.  m. 
a.m. 
a.m. 
p.  m 


•i: 


12.30  p.m. 

2. 45  p.  in. 

4.00  p.m. 

5. 00  p.  m. 

5. 45  a.  in 

5. 45p.  m 

6. 15  a.  m. 

6. 30  p.  m. 

7.00a.m 

8. 30  a.  m. 

9. 15  a.  m. 
10. 15  a.  m 


5.  80 
5.65. 
6. 10 
16.35 
,5.60 
6.05 
5.50 
5.65 
5.50 
5.70 
5.50 
5.25, 


L30p.m 
3. 45  p.  m 
4. 30  p.  m 
5. 45  p.  m 
6.00a.m 
6. 30  p.  m 
6. 45  a.  m 


4.90. 
5.00. 
5.  00  . 
5.40. 
5.70. 
;5. 40  . 
5.50. 

,5.*40J! 
,5.40'. 
,5.70. 
,  5.  90  . 
,  5. 30  . 

5.60. 

5.10. 


I 


5.10. 
5.30. 
6.20. 
4.90>. 
5.00,. 
4.90. 
4.90|. 

2. 00  p.  m.J5. 05  3. 00  p.  m.  4. 90  . 

2.30p.m.|3. 10  3. 45  p.  m.  4. 90  . 

3.  45  p.  m.  5.  00  4. 30  p.  m.  4. 80  . 

5. 00  p.  m.  5. 10.  5. 45  p.  m.  4. 80| . 


11. 30  a.m.  5. 25 
12.15p.m.|5.25 


8. 00  a.  m. 

9. 15  a.  m. 
10. 00  a.  m. 
10. 45  a.  m. 
11.30  a.m. 
12. 15  p.m. 

1. 15  p.  m. 


.1. 


•■I-' 


.  11.00  a.m. 
. ,  12. 00  m. 
.  1.00p.m. 
.,  12.45  p.m. 
.j  1.15  p.m. 
.|  2.45  p.m. 
.|  3.30p.m. 
.     4.15  p.m. 


Time. 


1.50 
-1.40. 


Time. 


5. 45  a.  m. 

6. 00  p.  m. 

6. 15  a.  m, 

a  15  a.  m. 

9. 30  a.  m. 
10. 45  a.  m. 
12.00  m. 


1. 00  !».  m. 


..t 


I.:: 


1.30  p.m. 
3. 00  p.  m. 
3. 45  p.  m. 
4. 15  p.  m. 
4. 45  p.  m 
5. 80  p.  m, 
6.00  a.m. 
&  15p.m. 
7. 30  a.  m. 
8. 15  a.  ra. 
9.30a.fti. 
10. 15  a.  m. 


L20| 
L05 
0.85 
1. 35, 
L55| 

*i.'25l 
1.80> 
1.40 
1.401 
1.20i 
L50, 
L15 


12.00  m.     1.50|'. 
12.45  p.m.  1.70. 

'       -I- 


1.30p.ra.l.50| 
2. 15  p.  ra.  1.60. 
2. 45  p.  m.  1. 50  . 
4.30  p.m.  1.70'. 
5. 15  p.  ra.  L  90, . 
5. 45  a.  m.  1. 80, . 
6. 45  a.m.  1.40. 


0.70 

0.75 
0.95 

i.ioi 

1.25 
1.55 
2.I0I 
1.951 
2.85' 
2.10 
2.20, 
1  90 
L40 


9.00a.ra.l.70l. 
10.]5a.m.,1.60|. 
11.30  a.m.  1.80' 
12.45p.m.'L70. 

....l.-.-l- 

1.30  p.m.  1.50|. 


2. 45  p.  ra.il.  30; 
4. 15  p.m., 1.65; 
4. 45  p.m. ,1.60 
5. 30  p.  ra.tl.  60 
6. 15p.m.|l.60 
6. 15  a.  m.  1. 70 
7. 00  a.  mL  90 


a80a.m.;2.10 
9.30a.m.:2.40l 

10. 15  a.  m.  2. 00; 

11. 15  a.  m. 


I t 


OCTOBER,  1880. 


1 

5. 

2 

1  6. 

4 

1  7. 

5 

«• 

6 

'  9. 

7 

!  »• 

8 

'lu. 

0 

11. 

11 

1. 

12 

2. 

13 

3. 

14 

4. 

15 

5. 

16 

5. 

18 

7. 

19 

8. 

20 

9. 

21 

9. 

22 

10. 

23 

10. 

25 

12. 

26 

1. 

27 


30  p.  m. 
00a.ni. 
30a.ra. 
00  a.m. 
00a.ra. 
45  a.  m. 
30  a.m. 
30  a.m. 
30  p.m. 
45  p.  m. 
45  p.  m. 
30  p.  m. 
15  a.m. 
45  a.  m. 
30  a.  m. 
00  a.m. 
00  a.m. 
30  a.  m. 
00  a.m. 
30  a.m. 
30  p.m. 
00  p.m. 
00  p.m. 
15  p.  m. 
15  p.  m. 
30  p.  m. 


5. 60  6. 1» 
,5.50  6.30 
.5.  85|  C.  16 
l«.00  9.00 
|6.00  9.30 
6.05  10.30 
16.45  11.30 
|6.  6512. 15 
,6.10  2.30 
6.00  3.30 
«.  40  4. 15 
6.  25,  5. 15 
'6.00.  5.45 
16.05,  6.30 
5.  35'  8  00 
,5.65  a  45 
5.50,  9.30 
'5.  50  10.  00 
,6.  00  10. 30 
5.85  1L00 
'5  00  1. 15 
14.85,  1.45 
4.45  2.30 
4.40  3.45 
'5.40  4  30 
5.20 


p.  ra. 
a.m. 
a.m. 
a.m. 
a.m. 
a.m. 
a.  m. 
p.m. 
p  m. 
p.  m. 
p.  ra. 
p.m. 
p.m. 
a.  m. 
a.m. 


a.m. 
a.m. 
a.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 


5.201 

5.20I 

5.50, 

5.60 

5.50 

5.60 

5.90. 
a30 
5.70 
5.60 

aoo 

5.80 
5.60 
5.70 
5.10 
5.10 
5.10 


1.00 
2.00 
3.00 
4.00 
4.45 


p.m 
p.m. 
p.m. 
p.m. 
p.m. 


7.15 
a  15 
5.20|  9.00 
5.601  9.45 
5.10,10.00 
4.70  12.00 
4. 60I12.  30 
4.20|  1.15 
4. 20  2. 15 
5.  lOi  3. 00 


a.m.  5. 
a.m.  15. 
a.  m.  ,.5. 
a.m.  6. 
a.  m.  ,5. 
a.m.  4. 
p.  m.  4. 
p.m.  4. 
p.  m.  '4. 
p.m.  5. 


..'11.15 
..,12.00  m. 
..|  2.00  p. m. 
..,  2.30  p.m. 
...  3. 15  p.  m. 
..'  4. CO  p.m. 
...  4. 45  p.  m. 
..  5.45  p.m. 
80'  7. 30  a.  m. 
60,  8.45  a.m. 
30*  9. 30  a.  m. 
00 10. 45  a.  m. 
50111. 45  a.m. 
..'12.30  p.m. 
..  2.00  p.m. 
50  2.3(Lp.m. 
30  3.  l^.m. 
30  4. 15  p.  m. 
10;  4  45  p.m. 
80  5.  (  0  p.  m. 
70,  a  00  a.  m. 
60I  a  45  a.  m. 
20^  a  00  a.  m 
30,  a  45  a.  m. 
30!  9. 45  a.  m. 
..110.45  a.m. 


i 


1. 35 12. » 
1.8511.30 
0.90  a  00 
0.90  4.00 
0.90  4.45 
L25  5.15 
1. 85,  5. 45 
2. 10  a  00 
1. 80,  a  15 
1.50  9.30 
1.  60  10. 45 
1.7511.30 
1.5512.45 
1.80,  1.45 
0.95,  3.00 
1.15  3.80 
L20  4.30 
1.60  5.00 
2.15  5.30 
2.05  a  45 
L65,  7.00 
1.80  a  00 
1.65  a  45 
1. 40 10. 00 
1.  75 10.  45 
1. 70  11. 30 


p.ra.'l.70. 
p.m.  I.80I. 
p.  m.  1.  70|. 
p.  m.  1.60|. 
p.  m.  1. 60  . 
p.  ni.  1-.  70i . 
p.  m.  2. 20  . 
a.  m.  2.00,. 
a.  m.  2. 00  . 
a.m.  1.90. 
a.m.  'l.80|. 
a.m.  ,2.  lOi. 
p.m.  2.O0I. 
p.m.  il.00|. 
p.  m.  1.50,. 
p.  m.  1.50!. 
p.  m.  1.60  . 
p.  Qi.  L80,'. 
p.  m.  ,2. 40  . 
p.m.  2.50.. 
a.nt.  1.90  . 
a.  m.  2. 00  . 
a.  m.  1. 80  . 
a.  m.  1. 60  . 
a.m.  1.70 . 
a.  m.  2. 10  . 
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High-water. 


Low-water. 


1 

2 

3 

4 

5 

6 

8 

0 

10 

U 

12 

13 

15 

16 

17 

18 

10 

90 

22 

23 

24 

25 

26 

27 

29 

30 


Smithvillo. 


Federal  Point. 


Smithville. 


Federal  Point. 


Time. 


Time. 


6.30  a.m. 

7. 00  a.  m. 

7.45  a.m. 

8. 45  a.  ro. 

9. 30  a.  m. 
10.30  a.m. 
12. 30  p.  m. 

1.30  p.m. 

2. 30p.ro 

3.15  p.m. 

4. 15  p.m. 

4.  45  p.m. 

6. 15  p.m. 

6. 45  a.  m. 

7. 45  a.  m. 

&  15  a.  m. 

9. 00  a.  m. 

9. 30  a.  m. 
11.15  a.m. 
11.45  a.m. 
12.15  p.m. 


6.05 
5.90 
6.10 
a  40 

5.  a*» 

6.20 
5.95 
5.65, 
5.  25 

i.7o; 

4.50 
i5.60 
5.50 
5.45^ 
5.30I 
5.30 
5.40 
5.95 
4.bO 
4.85 
4.70 


7.00  a.m. 
7. 45  a.  m. 
8. 30  a.  ni. 
0.15  a.m. 
10. 00  a.  m 
11.00  a.m. 
1. 00  p.  m 
2.  00  p.  ni 
8. 00  p.  ni 
4. 00  p.  m 


;2_^ 
5.70' 

5.40 
.5.60 
6.00 
5.50 

I ».  8O' 
I'..  50 

5.30 
,4.90 

4.40 


Time. 


7. 00  a.  m.  6. 10 
a  00  a.m.  6.50, 
&45a.ui.,5.80 
9.30a,m.la30 
11. 15  a.m.  16.  Oui 
12. 45  p.m.  15.60 
1.45  p.m.  5. 10 


•1- 


Time. 


12. 45  p.  I 
l.aop.  E 
2. 30  p.  I 
3. 15  p.  I 
4  OOp.r 
4. 45  p.  I 
6.00a.x 
7. 15  a.  I 
8. 00  a.  I 
9. 15  a.  I 
10. 30  a.  X 
11. 30  a.  I 


Time. 


Time.         1 


-1- 


1.20 
0.60 
0.80 
0.85 
0.70 
1.20 
1.15 
1,70 
1.30 
0.95 
0.60 
0.80 


2.  .30  p.m. 
3. 00  p.  m. 
4. 45  p.  m. 


4.30 
4!S>, 


7.16  a.m. 

ai5a.m 

9. 00  a.  m. 

9.45  a.m. 
10. 00  a.  m. 
12. 00     m. 

1. 00  p.  m. 

1.30  p.m. 

1.30  p.m. 

2. 45  p.  m. 

3. 15  p.  111. 

4.45  p.m. 


5.20 
5.10 
5.10 
5.20, 

5.  70t 
4.60 
4.6i', 
4.60, 
4.80 
4.2»' 
4.10 
4.00 


6. 30  a.  m.  5. 301  1.45p.m  0.90 

7. 15  a.  m.  5. 50  2. 15  p.  m.  0. 80 

7. 45  a.m.  5. 10  3.15p.m.  0.65 

&  30  a.  m.  5. 70  8  30  p.  m.  1. 40 

9. 00  a.  ro  5. 80  4.  l-**  p.  m.  1. 30 

5.00  p.m.  1.45 

11.30a.m.5.30 

12.00  m.     |.10  &  45  a.m.  1.35 


8.15  a.m. 

9.00  a.m. 
11.30  a.m. 
12.30  p.m. 


1.20 
1.25 
0.75 
0.80 


I 


1.30  p.m.  1.80.. 
2.30p.m   1.5(».. 
3. 30  p.  m.  1. 60  . . 
4.30  p.m.  1.50.. 
5. 15  p.  m.  1. 50  . . 

V.ioim.ii.io.! 

8.15a.m.'l.90.. 

9. 00  a.  m.  1. 70  . . 
10. 00  a.  m.  I.  50    . 
11. 15  a.m..  1.30.. 

! 

1.45  p.m.  1.90  .. 
2. 30  p.  m.  1. 60  . . 
3.15p.m.  1.40    . 
4.00  p.m.  1.40.. 
4.15  p.m.  1.70.. 

7.15a.ra.i.5o!.. 
7. 45a.m   I.6U  .. 

ai5a,m.  1.70   . 

9.15  a.m.  1. 5o  .. 
10  15  a.  ra.  1.50.. 
12. 15  p.  m   1.30.. 

1.15  p.m.  1.40  .. 

........  C.'.'.V. 

DECEMBER,  1880. 


1  '  6. 

2  7. 

3  8. 

4  9. 
6  .11. 

'  11 


,.m 


8 

9 
10 
11 

^3  , 

14 

15 

16 

17 

18 

20 


21  10. 

22  11. 


45 
30 
30  a.m. 
80  a.m. 
00  a.m. 
45  a.  m, 
00  p.m. 
30  p.m. 
00  p.  m 
00  pm 
15p.ro 
00a.ro. 
80  a.m. 
15a.m. 
45  a.m. 
a.m. 
•Oa.m 
80  a.m. 
80  a.m. 
80  a.m. 

15  p.  m 

16  p.  n*. 
45p.  ni 
80  p.  m 


28  11 

24  12. 

27  8. 

28  4. 

29  4. 

30  .... 

31  7. 15a.ro.  1.5. 95 


'6.55 
6.10 
6.45 
6.55 
5.65, 
'4.85 
4.75 
4.65 
'4.50 
4.50 
4.55 
'5. 25 
4.80 
5.15 
'5.55! 
5.60 
6.95 
14.20 
'5.00 
14.  951 
'5.00 
4.85 
|5.25 
4.70 


7. 15  a.  m. 

8.00a.m 

8.45  a.m. 

9. 80  H.  m. 
12.15  p.m. 
12. 30  p.  m. 

1.45  p.m. 

2. 45  p.  m. 

3. 45  p.  m. 

4. 15  p.  m. 

6. 45  a.  m. 
7. 45a.ro. 
8.00  a.m. 
8.45  a.m. 
9. 30  a.  m. 


6.20. 

5.80 

6.00, 

6. 10! 

5.50 

4.80 

4.00 

4.30. 

4.30 

4.40  . 

5."i6' 
4. 70' . 
4.90! 
5.30L 
5. 80!. 


11. 15  a.m. 14. 20. 
11.30n.m.  4.70. 
12.16p.m.|4.80! 
12. 30 p.m.  14.70  . 

5.6op.m  !5.ioj! 
5. 15  p.m.  4.501 
6. 45  a.m.  5. 30 
7. 30a.m. '5. 60  . 


— '    1. 15p.m. 

7. 00a.m.  5. 90    2.16p.m. 

7. 30a.m.'6.70|    8.15p.m. 

8. 80a.ro.  6. 10'    4.00  p.m. 

11.00  a.m.  5.90 ,. 

6.00  a.m.' 

6.45  a.m. 

7. 80  a.  m. 

8.45  a.m. 

9.45  a.m. 
11.46  a.m. 
12. 30  p.m.  I 

1.15  p.m. 

2.00  p.m. 

2.30  p.m. 

3. 15  p.  m. 

4. 30p.ro.' 

4. 45  p.m.! 

5.00  p.m. 


m.7. 


9. 45  a.  m. 
10.45  a  m. 
3.45  a.m.  4.90  11.45  a.m. 
4. 45 a.m.  5.101  1.15p.m. 
2.0Ca.m. 


.1. 


O.Ro' 
0.55 
0.60 
0.75 

0.35 
1.10 
0.65 
O.8O' 
0.90 
LIO, 
0.951 
0.80 
0.85 
L30 
1.25 
1.50 
ai5 
1.60 


1.45' 
1.70, 
1.35 
0.60| 
0.30 


2.80  p.m.  1.70  .. 
3.15  p.m.  1.40j.. 
a  45  p.m.  1.50.., 

1 

^EE 

7. 00  a.m.  0.80  .. 
7. 45  a.  m.  1. 75  . . 
8.45  a.m.  1.20.. 
10. 00  a.  m  1.30  .. 

.::]:::::: 

10.30  a.m.  1.30.. 
12.45p.m.  1.50  .. 

1.45p.m.l..*K)  .. 
2. 00  p.  m.  1.  30  . . 
2.45p  m.  1.30.. 
8.15  p.m.  1.60.. 
4.00p.ra.  1.60  .. 
4.30  p.m.  1.90.. 

::i;::;:: 

6. 30  a.  m  1.  40  . . 

6. 45  a.m.  2. 00  .. 

"1 

10. 45  a.m.  1.70.. 
ll.45iumi2.io  .*.' 

'  j 

12.30  p.m.  1.90  IC 
2. 00  p.m.  1.30  12 
2.45p.m.L20     1 

.4^ 
-45 

.oc 

»a. 
P 
P 

m.l    i.26 
m.  —0. 10 
m.;    0.10 
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High-wator. 


I 


Low-water. 


SmithviUe. 


Federal  Point 


Sinithville. 


Federal  Point. 


Time. 


I 

4  ' 

5 

6 

7 

8  : 

10  1 

11 

12 

13 

14  I 

15 

17 

18 

19 

20 

21 

22 

24 

25 

26 

27 

28  I 

29  I 
31. 


7. 45  SL  m. 

9. 45a.ro. 
10. 30  a.  m. 
11.30  a.m. 
12.15  p.m. 
12f45p.m. 

2.15  p.m. 

4. 00  p.  m. 

5.15  p.m. 


.5.90 
5.90 
5.65 

'5. 35 
14.65 
|4.20 
4.10 
3.95 
4.85 


6.15a.m.i 

7. 15a.m.| 

«.15a.ra., 

8. 30  a.  ro. 

9. 15  a.  m. 

9. 45  a.  m. 
10. 15  a.  m. 
11. 00  a.  m. 
11.45  a.m. 

1. 45  p.  ra. 

2. 30  p.  m. 

4. 15  p.m. 

5. 0«  p.  m. 

6.15  p.m. 

6. 45  3.  m. 

a  30  a.m. 


5. 15, 
5.00! 
5.35 
5.30. 
5.25| 
5.40 
6.35 
5.00 
4.50| 
3. 95 
4.  0.i| 
4.30, 
4.30 
4.90 
5.70 
5.601 


Time. 


a  30  a.  ro. 
10. 30  a.  ro. 
11.00  a.m. 
12. 30  p.  m. 

1. 00  p.  m. 

1.  30  p.  m. 

2.15  p.m. 

4. 45  p.  m. 

6.45a.ra. 

7. 15  a.  m. 

8. 00  a.  m. 

8. 30  a.  m 

9. 15  a.  m. 
10. 00  a.  m. 
10. 45  a.  m. 
11.30  a.m. 
12. 15  p.  ra. 
12. 45  p.  m. 

2.15  p.m. 

3. 15  p.  m. 

5.00  p.m. 

5. 30  p.  m. 

7. 45  aim. 
9. 15  a.  m. 


5. 40' 
5.40! 

6.yo, 

4.60 
4.10 
3.  80 
4.00 

4.70; 
5.201 
5.00 
5.30i 
5.30 
5.20 
5.30 
5.30 
5.10, 
4.50 
3.90' 
4.101 
4.30 
4.20 


Time. 


7.00a.m 
8  45  a.  m. 
9. 15  a.  m 
10..S0a.m 
12. 00  ro. 
12.  'Mi  p.  m, 
1. 15  p.  m 
2.45p.m 
4. 30  p.  m. 


,'5. 80 
15.80 
|5.60 
6.30 
"4.80 
'4.10 
4.60 
3.00 
5.50 


5. 
6.3Ui 


7. 00  a.  m. 

a30a.m 

9.15  a.m. 

9. 30  a.  m. 
10. 15  ft.  m 
11.15  a.m. 
11.30  a.m. 
12. 45  p.  m. 

1.30  p.m. 

3. 15  p.  m. 

6. 15  p.m. 

5.45  p.m. 

8.36  a.m. 


.V50 

5.H 

5.20 

.5.20 

5  30, 

4.70 

4.00 

3.80 

3.80 

3.6OI 

4.201 

4.60 

5.30 


Time. 


3. 00  p.  m. 
4. 15  p.  m. 
5. 00  p.  m. 


7.30  a.m. 

a  00  a.m. 

9. 45  a.  m. 
11.  .30  a.m. 
11. 45  a.  m. 
12. 45  p.m. 

1. 30  p.  m. 

2. 15  p.  ro. 

3.00  p.m. 

3.45  p.m. 

4. 00  p.  m. 

4. 30  p.  m. 

5. 15  p.  ro. 

7. 15  a.  m. 

7. 45  a,  m. 

8.  45  a.  m. 
10.  00  a.  ro. 
11. 15  a.  m 
12. 15  p.  m, 

1.45p.  m 

3. 00  p.  m 


Time. 


5. 16  p.  m. 

6. 46a.ro. 

7. 00  a.  m. 

a  15  a.  m. 

9. 00a.ro. 
11.30  a.m. 
12.15p.ro. 
12.45  p.m. 

2.00  p.m. 

2.45  p.m. 
3. 00  p.  ra. 
4.15  p.m. 

4. 46  p.  m. 
5. 15  p.  m. 
5. 30  p.  m. 


2  I 


1.20! 


Time.     ,    -s 


1.30: 
1.80 
1.40 
1.60; 
2.00' 
1. 801  10. 
1.60;  11. 
.  70, 12. 


I.i 
1. 70l 
1.70, 
1.601 
1. 70, 
2.10, 


30p.  m  . 

15  p.m. 
00  p.m.  I 

16  a.m. I 
45  a.m. I 
4.1  a.  m . 
45  a.  ra. 
00  a.m. 
.-  p.  m.. 
15  p.m. 
30  p.  IT. 
45  p.  m.j 
15  p.m.' 
45p.  m.l 
15  p.  m. 
45  p.m.. 


0.00 
0.30 
0.80 

i.bo 

1.80 
1.30 
1.70 
l.-IO 
I.IK) 
0.70 
1.20 
0.  H'» 
0.  KO 
0.90 
1.50 
0.60 


9. 15  a.  m.l  40    a  30  a.m.     1.30 

9. 15  a.m.  1.50,    9.30  a.m.     1.00 

11. 15  a.  m.l.  60  10. 00  a.  m.     0.60 

12. 30  p.m.!].  20  10. 45  a.  m. —f.  20 

1.45p.  m.)l.  10  11.45  a.m.,    0. 'JO 

2.45  p.m.  1.10    1. 00  a.  ni.  — 0.  40 

4.30p.m.:i.  10    2.  30  a.m.— 0.. 50 

I 


FEBRUARY,  1881. 


V 

8  ; 
4 

5 

I; 

10  ' 

11  I 

12  1 

1^  I 

16 
16 
17 

18  t 

19  I 

21  I 

22  I 
23 
24 
26 
26  ' 


9. 15  a.  m. 
10. 15  a.  m. 
10.46  a.m. 

11.45  a.m. 
12. 30  p.  m 

2. 20  p.  ra. 
3. 00  p.  m. 
6. 00  p.  m. 
5. 15  p.  m. 
5. 45  p.  m. 
a  15  a.m. 
7. 30  a.  m. 
8. 00  a.  m. 
o.  a5  a.  m. 
9. 30  a.  m. 
10. 15  a.  m 

10. 46  a.  m. 
12.30  p.m. 

LOOp.m 
3. 00  p.  m. 
S.  45 1(.  m. 


5.90 
'5.50 
5.25 
4.65 
4.30, 
4.10 
'4. 40 
!4. 15, 
|3.80, 
;4.20 
5. 10 
14.  40 
'4.80' 
,4.40| 
'4.75' 
,4.651 
4. 20| 
4.05 
4.00 
,4. 15 
4.55 


5. 45  p.  m.  4. 90 
7. 30  a.m.  5. 70 


10.15 
11.30  a.m. 
11. 45  a.  m 
12.30  p.m. 

1. 00  p.  m. 

3. 15  p.  m. 

4. 00  p.  m. 

6. 00  p.  m. 

6. 00  p.  m. 

6. 45  a.  m 
8. 30  a.  m, 
9. 00  a.  m. 
9.30a.m, 

10. 00  a.  m. 

10. 45  a.  m. 

11. 16  a.  ro 
1. 15  p.  m 
2. 00  p.  m. 


I 


5.50 
5.30 
'5.00 
4. 50. 
4.20* 
3.80 
3.90 
,4. 00, 
'3. 80; 


I 


|5. 10 
|4.20| 
|4.60| 
4.40 
14.50 
'4.  .'^O 
14.  20 
;4.00 
,3.90 


4. 45 p.m.  4. 40 


a00a.m.|5.40 


a  45  a.m. 

9. 15a.m 
10.30  a.m. 
11.30  a.m. 
12.15  p.m. 

2.00p.m 

2  30  p.m. 

4.15  p.m. 

5. 15p.ro. 

6. 30  p.  m 

7. 15  a.  m. 

7.45  a.m. 

9.00a.ni. 

0. 15  a.  m. 

9. 30  a.  m. 
10.00  a.m. 
12. 15  p.  m. 

1.00  p.m. 


.'5.70 
5.90 
15.50 
4.80I 
4.30| 
4.30| 

3.90 

'3.80, 
3. 90j 

4.'3o! 
|4.80i 
4..'Wi 
4. 70 
4.70, 

la  80 

j3.80' 
4.001 


2. 45  p.  m. 
4. 00  p.  m. 
4. 45  p.  m. 
7. 00  a.  m. 


4.30, 
3.70 

[4. 70' 
5.101 


4. 00  p.  m. 
4. 30  p.  m. 
5. 16  p.  ro. 

6. 15  a.  m. 
a  45  a.  m. 
8. 30  a.  m. 
9. 30  a.  m 

10. 30  a.  ro. 
11.30  a.m. 
12. 00     m. 

1. 30  p.  m. 

2. 00  p.  m. 

2. 46  p.  m. 

3. 00  p.  m. 

3. 30  p.  m. 

4. 16  p.  m. 
4. 45  p.  m. 
a  30  a.  ro. 
7. 30  a.  m. 
a  30  a.m. 

10. 16  a.  m. 

12. 66  m. 
2. 00  p.  m. 


0.25 
0.30 
0.65 
0.80 
1.10 
1.70 
1.80 
1.70 
1.00 
0.80, 
0.60, 
0.10' 
0.35 
0.00 
0.3,51 

'0.45 
0.40 
1.20 
0.90 
1.10 
0.80 

I 

0.10 
0.15 


5.  00  p.  m. 
6. 15  p.  m. 

a  45  a.m. 

7. 45  a.  m. 
10.00  a.m. 
10. 30  a.  m. 
IL  15  a.  m. 
12.45  p.m. 

1. 00  p.  m. 

1. 30  p.  m. 

3. 15  p.  m. 

3. 30  p.  m. 

4. 00  p.  m. 

4.45  p.m. 

a  00  p.  m. 

5. 30  p.  m. 

a  00  u.  m. 

a  30  a.  m 


1. 30i 
1.30; 


1.-.W 

'l.SOi 
jl.70 
1.  70 
11.80 
,1.40 

|1 
1.40 

'0.90 

ll.OO 

il.OO 

ll.lO 

L20 
1.50 
1.40 


3. 15p.m.  - 
4.00  p.m. 
4.30  p.m. 
4.30  p.m., 

9.30a.ra. 

9. 30  a.  m. 
10.15  a.m. 
11.15  a.m. 
11.45  a.m. 
12.30  p.m., 

1.30  p.m. 

L  45  p.m. 

2.  30  p.  m.  - 

3. 00p.ro.! 

3.30  p.m. 

4.16  p.m. 


0.30 
0.40 
0.00 
0.80 

'2.16 
1.80 
1.60 
1.00 
0.80 
0.10 

0. 1:0 

0.60 
0.  10 
0.60 
0.30 
0.10 


7. 30  a.  m.     1. 00 


11. 16a.ro. 11.40    9.30aro. 

12..%  p.  m.l  1.10  10.30  a.m.- 

L15p.m.|0. 00  11.30  a.m. 

r-"\   !•  15p.m.  - 


1.30 
0.10 
0.00 
0.10 
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Iii){h-water. 


SmithvUle.    I 

t 


Federal  Point. 


Time.     >  ^  |     Time. 

I  >   I 


8. 00  a.  m. 
9. 00  a.  ni. 
9. 45  a.  in, 
10.  UO  a  m. 
11. 30  a.  m. 
12. 45  p.  m 
2. 00  p.  m, 
_  ,  2. 30 p.m. 
10  !  3.ir»p.m 


4. 15  p.  m 
5. 15p.  m 
6.45  a.  m 
7. 15  a.  m. 
7. 45  a.  m, 
8. 30  a.  m. 
9. 15a.ni. 

10.15  a.m. 

11.30  a.  m. 


22  12.0Um. 


5.15  9.00  a.m. 
5. 2'»  9. 30  a.  m. 
5.50  10.00  a.m. 
4.60  U.  15a.ni. 
4.30  12.15  p.m. 
4. 10  1. 30  p.  m. 
4.25  2.30  p.m. 
4.00  3.15p,m. 
4.15  4  00 p.m. 
,4.40.  5.00  p.m. 

.4.40 

4.H0.  7. 15a.ra. 
5.05,  7.30  a.m.' 
.5.00;  8.00  a.m. 
5.451  8.45  a.m. 
5.15,  9.30  a.m. 
5.75  10.30  a.m. 
4. 50  12. 00  ra. 
4.80,  12  30  p.m. 


4.00 

7.45  a.m. 

4.90 

8. 15  a.  m. 

5.10 

9. 00  a.  m. 

4.60 

9. 45  a.  m. 

4.30 

11.00  a.m. 

4.00  11.45  a.m. 

4.10 

1. 00  p.  m. 

3.80 

1. 30  p.  m. 

4.00 

2.45  p.m. 

4.70 

3.  30  p.  m. 

4.'66 

7.00  a.m. 

'4.90 

7. 00  a.  m. 

4.80 

7. 00  a.  ra. 

5.10 

7.  .30  a.  m. 

4.90 

8.30a.ni. 

5.50 

9.15  a.m. 

4.80 

10.45  a.m. 

4  70 

11. 30  a.  m. 

.  Low-water. 


Smithville. 


Federal  Loint. 


Time.     I 


Time.     I   ?        Time. 

l« 


23  1.30  p.m. 

24  2.  30  p.  m. 

25  I    3.30  p.m. 

26  I  4.15  p.m. 
6. 00  a.  m. 
6.15  p.m. 
6. 45  a.  m. 
7. 15  a.  m. 
8. 15  a.  m. 


28 

28  I 

29  , 

30  I 
81  I 


I 


4.70,  1.45  p.m. 

4.  75  3  30  p.  m. 

4.70  4.30  p.m. 

4.20 

5.35»  7.00  a.m. 

5.35    

5. 10  7.  30  a.  m 

5.10  7.45  a.m. 

3. 95,  9. 15  a.  m. 


5.00 


4.80 
5.00 
5.60 
4.  30 
3.70 

4.oo! 

4.10j 
3.60 
3.80' 

,4.20| 

4.50' 
5.10. 
4.80. 
5.30 
4.90 
5.70, 
4.60 
5.10| 

12.  30  p.  m.  4.60* 
1.45p.ni.'4.50 
2. 30  p.m. '4. 30 

...I 
6. 00  p.m. '5. 10 


2. 45  p.  m. 

3. 15  p.  m. 

3. 45  p.  m. 

4.45  p.m. 

5  30  p.m. 

6.45  a.m.' 

7. 45  a.  m. 

9.30  a.m.' 
10. 00  a.  m. 
10. 30  a.  m. 
11  00  a.m.' 
12.45  p.m.! 

1.15  p.m.! 

2. 00  p.  m. 

3. 00  p.  m.' 

3.30  p.m., 

4. 15  p.m.' 

5.30p.m.i 

6.30  a.m.! 

5.30  p.m.' 

7. 30  a.  m. 

8.15  a.m. 

9.45  a.m., 
ll.OOa.m.1 
12, 30  p.m.  I 


0.20 

3. 30  p.  m. 

0.15 

4. 15  p.  m. 

0.85 

4.  30  p.  m. 

0.45 

5. 30  p.  m. 

0.50 

1.40 

7.45  a.m. 

1.80 

8. 30  a.  m 

1.70 

10. 15  a.  m. 

1.80 

10.45  a.m. 

1. 65  11. 15  a.  m. 

1.50 

12. 15  p.  m. 

0.70 

1. 15  p.  m. 

0.80 

2.00p  m. 

0.50 

2. 45  p.  m. 

0.75 

3. 45  p.  ra. 

0.70 

4. 15  p.  m, 

1.30 

0.95 

&  15  p.  m. 

1.35 

7. 00  a.  m. 

1.10 

1.20 

8. 00  a.  m. 

1.05 

9. 30  a.  m. 

0  60 

10.30  a.m. 

0. 45  12. 00  m. 

0.20 

1. 30  p.  m. 

0. 90  2. 30  p.  m.  - 

1.00  2  45p  m.  - 

1. 40  3. 00  p.  Hi. 

1.40  4.15p.m 


1.70 
1.90 
1.70 
1.60 
1.70 
1.70 
1.40 
1.30 
1.20 
1.50 
1.30 


S 
'm 

Ji_ 

-0.70 
-0.10 
0.80 
0.00 


I 

'i.'co 

1.80, 


7. 15  a.  m. 

9. 15  a.  m. 

9.45  a.m.; 

10.  I5a.m.i 

10. 45  a.  m.l 

12. 15  p.  m. 

1.15  p.m.' 

L  30  p.  m.l 

1.45  p.  m.l 

2. 45  p.  m. 

3.30  p.m.' 

4.45  p.m.! 

5. 30  p.  m.l 


1.70    7.00  a.m.! 
1.  60    7. 30  a.  m. 
1.30     9.30  a.m.' 
1. 30  10. 45  u.  m.  - 
1.00  11.45a.m.| 


4.80 1  ...I    1.15p.m. 

4.90    6. 45  a.m.  4.  90    2.  30 p.m.; 
3.90,    7.45  a.m.  3.60    2.45  p.m.; 

I l_ , 


0. 00  2. 15  p.  m. 
0.10  3.30  p.m. 
0. 30    3. 30  p.  m. 


.1 


1.70 
1.20 
1.10 
1.40 
1.30 
0.tO 
0.80 
0.50 
0.50 
0.60 
0.90 
0.80 
0.70 

1.30 
1.20 
0.40 
-0.10 
0.10 


1.00  12. .30 p.m. - 
1.10  L45p.m. - 
0. 70    2. 00  p.  m.  - 

■        1  I 


4).  20 
0.10 
-0.80 


APRIL,  1881. 


18  1 1(». 

19  11. 

19  . 

20  ;  12. 

21  ■  1. 


30  a.m. 
30a.ra. 
30  a.m. 
30  p.  m 
00  p.  m. 
45  p.  m. 
15  p  m. 
00  p.m. 
30  p.  m. 
00  p.m. 
30  p.  m. 
30  p.  m. 
45  p.  m. 
~~  p.m. 
30  p.  m. 
00  p.m. 


15  p.  m. 
15  p.  m. 
45  p.  m. 
30  p.  m. 
15  p.  m. 
45  a.m. 
00  p.  m. 
15  a  m. 
45  p.  m. 
on  ti.  m. 
45  a.  m. 
a.m. 


4.  55 
3.45 
3.80! 
3.75, 
3.  50' 

3.  8i»' 
4.35 
4.40, 
5.00' 
4.60; 

4.  60' 
4.95 
5.00 
4.80 
4.20 
4.25 


9. 45  p.m.  4. 
10.  30  p.m.  3. 
It.  4')  p.  m.  3 

1.  00  p.  m.  3. 

1.  30  p.  m.  3. 

2.15  p.m.  3. 

2. 45  p.m.. '4. 

4. 00  p.m.  4. 

5. 45  p.m. '4 

6.00  p.m., '4. 

7. 15  a.m. '4. 

7. 30  a.m.  4. 

8. 30  a.  m.  4. 

9. 15  a.  m.  4. 
10. 4i  a.m.  4. 
11.30a.m.:4. 


4.70  12. 45  p.  m.  4. 50 

70 

HO 
70 
80 
40 


9. 00  a.  m.  4, 
9.  30  a.  m.  3. 
n.00a.m  3. 
11.30  am.  3. 
12. 00  m.  .3. 
1.  00  p.  m.  3. 
1.  30  p.  m.  4. 
2.4^p.m.'4. 
4. 30  p.m.  5. 
6. 15  p.m.  5. 
6. 00  p.m.  4. 
.6. 15  p.m.  4. 
7.  30  a.  ra.  5 
7. 45  a.  m.  4. 
0. 45  a.  m.  3. 
10. 30  a.  ra.  4. 
-I- 


L  J 


50,  3. 30  p.  m 
50'  4  15  p.  m 
60|  6. 00  p.  m. 
70|  5.45  a.m. 
50  6.45  a.m. 
60  7.45  a.m. 
80|  8.00  a.m. 
10  9.30  a.m. 
10,11.30  a.m. 
00  12. 00  a.  m. 
60, 12. 45  p.  m. 
80,  1. 00  p.  m. 
10  2.15  p.m. 
80  3.00  p.m. 
80  4.  30  p.  m. 
20'   5.00  p.m.' 


5.00 
5.00, 
5.00 
.5. 15: 


4.65, 
5.40' 
4.65' 
5.  30' 
4.55 
4.45 
4. 20, 


1. 45  p.  m.  4, 
3. 00  p.  m.  4.  h 
4. 15  p.  m.  4. 1 

6. 00  p.  m.  4.  ti 

6. 30  p.  m.  4. '' 


7. 00  a.  m.  4. 

7. 45  a.  m.  4. 
8. 15  a.  ra  4. 
9. 00  a.  m.  3. 

I 


11. 30  a.  ra.  4. 
12. 30  p.  m.  5. 

2. 15  p.m.  4. 

2. 45  p.  ni.  4. 

4. 45  p.  m.  4. 

5. 30  p.  m.  5. 

6. 15  p.  m.  5. 10  12. 45  p.  m. 


50  6. 30  a.  m.  I 
10|  7. 15  a.  m.l 
80|  8. 15  a.m.  I 
90'  9.30  a.m. 
90:  11. 15  a.  m. : 
10  12. 15  p.  m. 


30  6  30  a.  m.  4. 50 

20  7. 00  a.  m.  4. 

60  8. 15  a.  m.  4. 

I  I 


1. 30  p.  m, 
2. 00  p.  m. 
2. 30  p.  m. 


-0. 10, 
-0.  20 
0.45' 
1. 05 
1.20 
LI5! 


^    5. 00  a.  m. 

5. 15  a.  m. 

6.30  a.m. 

6. 30  a.  m. 

8.  00  a.  m. 

&45  n.m. 
1.75.  9. 00  a.m. 
1.40  10.30  a.m. 
0. 75, 12. 15  p.  m. 
0. 50, 12. 30  p.  m. 
0.40  1.30  p.m. 
0.55  1.45  p.m. 
0.70  2.45  p.m. 
0.30  4.00  p.m. 
0. 30|  5. 15  p.  m. 
0.301  6.30  a.m. 

6.00p.ra. 

LIO 

1.10    8.15  a.m. 
L15'    9.15  a.m. 
0.70  10.30  a.m. 
0.15  12.00  m. 
0. 00    1. 00  p.  m. 


1.10 
0.80 
1.50 
1.30, 
1.30' 
1.20 
1,80, 
1.50 

1.  20,  10. 
1.10  11. 
1.20  12. 
1.  30,  12. 
1.40,  I. 
1.10'  2 
1.10,  4. 
1  20  4 
1.10  ... 


00  a.m. 
15  a,  m. 
15  a.  m. 
15  a.m.  I 
00  a  m., 
45  a.  m.l 
45  a.m. 
15  a.  m. 
00  a.m. 
15  a.m. 
15  p.  m. 
00  m. 
15  p.m. 
00  p.m. 
00  p.  m. 
,  SO  p.  m. 


-1.00 

-0.20 

0.30 

1.10 

1.30 

1.30 

2.00 

1.30 

0.90 

0.50 

-0.10 

1.10 

0.50 

-0.20 

-0.10 

O.fO 


0.00 

*o.*io 

0.10 
0.10 


1.50  7.00  a.m. 
1.60  8.00  a.m. 
1.30  9.00  a.m. 
1.00  10.30  a.m. 
0. 90,  11. 15  a.  m.  - 


•1. 


L50 
1.10 
0.60 

aoo 

-0.10 


1. 30  p.  m.'l.  00  12.00      m.  0.00 

2. 30  p.  m.  0. 00  '  1.  do  p'.  m.  *0.'  10 

3. 00  p.  m.  0. 00    1. 30  p.  m.  0. 10 

3.15  p.m.  0.80    L  15  p.m.  a  60 

1        I 
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Record  of  observations  of  high  and  low  xcater — Continued. 
MAY,  1881. 


High-water. 


2I 

3  , 
4 

4  '. 
5 

6 
9  I 

10  I 

11  I 

12  I 
12 
13 
13 
14 
16 
17 
18 
19. 
20 
21 
23 
24 
25 
26 
26 
27 
27 
28 
30 
31 


SmithvlUe. 


Time. 


0.45  a. 
11.00  a. 
11. 45  a. 


Federal  Point. 


m.  3. 75 
iii.i3.60, 
m.3.80 


Time. 


10. 30  n.  m. 
11.30  a  m. 
12. 15  p.  m. 


Time. 


3. 60,  9  15  a.  m. 
3.  50,  10. 00  a.  m. 
3. 70  11.  30  a.  m. 


Low-water. 


SmithviUe. 


Time. 


Fedeial  Point. 


3.70' 
3.6O1 
4. 00' 


12. 45  p. 

1. 15  p. 

4.  00  p. 

5. 00  p. 

5. 15  p. 

5. 45  p. 

5.45  a. 

6.  15  p. 

6.45U. 

7. 15  p. 

7.30  a. 

9. 15  a. 
10.00  a 
11.00  a. 
11. 45  a. 

1. 00  p. 

1.45  p. 

4. 00  p. 

4. 45  p. 

5. 30  p. 

6.15  a. 

6. 30  p. 

6.45  a. 

7. 00  p. 

7.45  a. 

9.00  a. 

9.30  a. 


m.,4.20 
m.'4.  25 
m.;4.60, 
m.4.80: 
m.'4.20 
m.  5. 05  . 
mM.2i) 
m.,5.20' 
m.'4.20l 
m.'5.65|. 
m.i4.75 
m. 15. 051 
m.  15.  361 
m.  15. 451 
m.5.301 
m.,5.25' 
m.;5. 20| 
ni.  5.50 
m.  6. 001 
m.  6. 00 
m.  5. 15 
m.6.25 
m.  5.  50 
m.  6. 60 
m.  5. 20 
m.  4.  55 
m.  4. 50, 


1. 15  p.  ni. 
1. 30  p.  m. 
4. 45  p.  ni. 
5.30  p.m. 
6.00  p.m. 


4.00  11.45  a.m. 
4.10  12. 30  p.  m 
4.40  3.15  p.m. 
4.6Ui  4.00  p.m. 
4.70    4.45  p.m. 


6.30  a.m. 


4. 00    5. 15  p.  m. 


7. 15  a.  m. 


8.00  a.m. 

9. 45  a.  m. 
10. 46  a.  m. 
11.15  a.m. 
12. 30  p.  m. 

1.30  p.m. 

2. 15  p.  ni. 

4,30  p.m. 

5.30  p.m. 

6. 00  p.  m. 

6. 30  a.  m. 


4. 10 
4.  30, 
4  50 

4.  70 
5.00 


4.00:    6.15  p.m. 


4.50 

;4.  70 

'4.90' 
5.00I 

,5.  00, 
5.00 
4.90| 
5. 10; 
.5.  50t 
5.60, 
4.90' 


7. 00  a.  m.  5. 10 


6. 45  a.  ro. 

8.45  a.m. 

9.15  a.m. 
10. 00  a.  m. 
11. 15  a.m. 
12.15  p.m. 

1. 30  p.m. 

3.  00  p.  m 

3.  30  p.  m. 

5. 15  p.  m. 

5. 30  a.  m. 

5. 15  p.  m. 

6. 30  p.  m. 


3. 45  p.  m. 

4.  45  p.  m. 

5. 30  a.  m. 

5. 15  p.m. 

6. 30  p.  m. 

7.  00  a.  m. 

9. 45  a.  m. 
10.30  a.m. 
11. 15  a.  m, 


•I- 


5. 10  12. 00  m. 


—6.10    1.00p.m.0.80|11.30a.m. 


5.70  12.45  p.m. 


4.70 
5.00 
15.30 
,5.30 
5.30 
5.30 
'5.30 
5.50 
5.80 
6.00 
6.10 
6.80 
6.50 


8. 00  a.  m.  4. 90 
9. 30  a.  m.  4. 40 
10. 00  a.  m.  4. 30, 


6. 45  a.  m. 
8. 15  a.  m. 


5.10 
4.50 
4.50 


0.30! 
0.501 
0.  80; 
I.20I 
1.40, 
I.50I 


Time. 


4.30  p.m.  1.00  3. 15  p. 
5. 15  p.  m.  1  00  4. 00  p. 
6. 30  p.  m.  1. 20|    4. 30  p. 


0.60 
0.60 
1.60 


7.15  a.m.  1.60    6.00a.m.i  1.60 

8. 00  a.  m.  1. 6o|    6. 45  a.  m. '  1.  60 

1. 001  10. 39  a.  m.  1. 30*    8. 30  a.  m.  {  1.  00 

0.55  11. 30  a.m.  [1.10     1.00p.m.'  0.60 

0.20:  12. 45 p.m.  0.90  10. 45  a.m. I  0.30 


-0. 101    1. 45  p.  m.  ,0. 70,  12. 00  m. 
I. ...I 


1. 45  p.  m 

3. 30  p.  m. 

4.15  p.m. 

5.15  p.m. 

6. 00  a.  m. 

7. 00  a.  m. 

8. 00  a.  m. 

9. 45  a.  m.'i 
10. 30  a.m.  I 
11.30  a.  m.  I 
12.30  p.m. 
f  .. 

1.00  p.m. 


1.40 


1.45  p.m.  1. 
3. 00  p.m. I  1. 
3.45  p.m.     1. 


2.00  p.m. 

4. 30  p.  m. 

5.15  p.m. 

6. 00  p.  m. 

7.00  a.m. 

8. 1 0  flk  m. 

9. 00  a.  m 
10.45  a.m. 
10. 30  a.,  m. 
12.15  p.m. 

1. 00  p.  m. 


1. 30  p.  m, 


2.15  p.m. 
4. 00  p.  m. 
4. 15  p.  m. 


1.00 
1.20 
1.50 
1.60 
1.70 
1.60 
1.30 
11.20 
;i.  30 
1.  50: 
1.60'_ 

1.80. 

I.60' 
I.60I 


2. 30  p.  m. 
3. 30  p.  m. 
4. 00  p.  m. 
5.30  p.m. 
6.  00  a.  m. 
7. 15  a.  m. 
8. 45  a.  m. 
9. 45  a.  m. 
10. 30  a.  m. 


0.00 


0.10 


0.40 
0.80 
1.30 
1.30 
1.00 
0.70 
O.fiO 
1.30 
1.20 


12.45  p.m. 
2. 00  p.  m. 
2.45  p.m. 


1.20 
1.20 
1.30 


LETTER  OF  COLLECTOR  OF  CUSTOMS  AT  WILMINGTON,  NORTH  CAROLINA. 

C  usTOM  House,  Wilmington,  N.  C, 

Collector's  Office,  Jvty  5,  1881. 
Sir:  Complying  to  your  request  of  the  4th  int-tant.  I  h<  ivwith  luinisb  you  with  the 
amount  of  customs  revenue  collections  at  the  port  of  Wilmington,  N.  C,  for  the  lineal 
year  ending  Jun«  30,  1881,  amounting  to  $69,I-<59.H5. 

It  is  very  gratifying  to  me  to  be  able  to  state  that  there  has  been  an  increase  of  about 
25  per  cent,  over  the  collections  for  the  fiscal  year  ending  June  30,  IcttO. 
Very  respectfully, 

W.  P.  Cannadav, 

Collector. 
Henry  Bacon,  Esq., 

Assistant  Engineer. 


commercial  statistics. 

Chamber  of  Commerce, 
Wilmivgtotty  N,  C,  Jnne  30,  1881. 

Colonel  :  I  herewith  forward  statistics  relating  %o  the  ocean  commerce  of  this  port, 
foreign  and  coastwise,  for  past  five  years. 

You  will  observe  tht-  increase  is  a  fair  per  centage  in  the  aggregate,  but  largest  in  the 
article  of  cotton  foreign,  also  lumber  foreign  and  coastwise.  Both  or  these  will  largely 
increase  in  the  future,  especially  when  16  feet  depth  at  low-water  is  obtained. 

Owners  of  large  class  foreign  steMuships  and  sailing-vessels  have  expressed  determi- 
nation to  run  their  ships  to  this  port.  First-class  steamers  between  this  and  coastwise 
ports  are  in  contemplation,  and  railroad  connections  with  the  far  West  will  be  con- 
summated as  soon  as  we  have  desired  depth. 
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I  trust  Confess  will,  at  its  next  sessiou,  appropriate  sufficient  means  to  complete 
the  project  of  obtaining  16  feet  at  low- water  from  Smith ville  to  Wilmington,  also  con- 
tinning  operations  in  Bald-Head  Channel  to  Huch  depth  over  IK  feet  as  may  be  obtain- 
able. This  is  a  work  of  acknowledged  merit,  producing  results,  benetieial  to  the 
commerce  of  the  world  and  in  many  other  manners  to  our  own  national  govemment. 
With  respect,  yours,  tnily, 

A.  H.  Van  Bokklex, 
President  Chamber  of  Cinnmem. 
Lieut.  Col.  Wm.  P.  Craighill, 

United  States  Engineer  Carps. 


Shipments  from  Port  of  Wilmington^  X,  C,  of  principal  articles  of  export  for  twelre  montkt 
ending  'Mst  May^  for  five  ytars. 


Cotton. 

a 

SI 

i 

Rosin. 

Tar. 

li  ■  1  ■  * 

si     1    ■  1 

s:           eg          ; 

1881. 
Foreiirn  ...... .............. 

Bales. 

79, 810 
47, 895 

Casks. 

54,203 
29.950 

Barrels. 

444,754 
50,916 

Barrels 
and  ease*. 
15, 147 
47. 203 

BarreU.         Feet,         .YuaW 
85  '  16  053  6*5     3  OS  M 

Coastwise 

12  197     26.306.019     4.t2L«3i 

Total 

127,  705  1      84, 153 

495, 670 

62,330 

12, 282     42. 350.  634     7,  M7.0M 

1880. 
Koreijjn 

36,  586         77,  213 
39, 663         28, 987 

472,792 
38.390 

11,963 
44,780 

95       9,315,580     S.StfJTS 

Coiistwise .................. 

12.457     20  030  092     4,nK4?i 

Total 

76.  249  1    106.  200 

511. 182 

56,752 

24,517 
45.864 

12,552     29  345  1572      7  577.431 

1879. 
Foreign 

64,431 
45.791 

83.^2 
16. 182 

443,603 
66,265 

533 
10, 107 

8.  783,  735     2, 612. !« 

Coastwise .................. 

9  494  220      4  607.45* 

Total 

110,222  1      99.504 

509,958 

70,381 

10.640 

18, 277.  955     7.  Z2t.  tf* 

1878. 
Foreign 

56,667         91.31-2 
68,  .370         18.450 

477,188 
75,343 

32,558 
31,388 

1.393 
10  013 

8, 889,  008     2.  ;9S  91 

Coastwise   

7  OIA  K*»a     1  <;&»  iM 

'   Total 

125,037  1     109.762 

552,831 

63,946 

11,406  '  16.805,921      0,847.  SH 

1877. 

Foreign 

Coastwise 

36,480 
74,394 

75.2?4 
22.597 

389.518 
114,809 

33.018 
39,  782 

2.095 
10,107 

8,918,741      2.8M.» 
7.945,991     4.3ir7.0 

Total 

110,  874 

97,821 

503,827 

72,800 

12, 202  !  lA  «M  739     7  ■•»'  SB. 

^                 1 

In  addition  to  above,  a  variety  of  products  and  manufactures  of  this  and  other  8ta««i 
make  up  the  valuation  of  foreign  and  coastwise  shipments  for  years  ending  Mav,  1?^, 
$12,481,330;  May,  1880,  $10,224,396;  May,  1879,  $10,644,138.  Value  of  inward  cargw* 
are  estimated  at  $6,000,000  to  $8,000,000  annually. 


Statement  of  steamships  and  sailing  vesselSj  over  60  tonSj  engaged  in  ocean  commerce  only,  it- 
parting  with  full  cargoesy  from  the  port  of  HilmingtoHf  X.  C,^  for  ttcelte  months  prectdimf 
the  3I«<  day  of  May^  for  five  years. 


Vessels. 


To  foreign  ports  — 
Tonnage 

To  American  ports. 
Tonnage  

Total  vessi^ls 

Total  tonnage 


1881.   {  1880. 


309  317 

101,228  1  97,259 

280  I  269 

125, 974  121, 061 

589  5.% 

227,202  .  218,820 


1879. 


1878. 


91,684 
252 

118,776 
540 

210,460 


2M 

80.843 

?ft9 

123,558 

557 

201,401 


lun. 


2H 
6i,7B 

lAST? 


The  steady  increase  of  foreign  commerce  and  increased  capacity  of  vessels  engacrd 
in  same  gives  evidence  of  the  benefits  already  gained  bv  what  additional  depth  of  watcn 
has  been  obtained.  Assurance  of  large  increase,  botn  foreign  and  domestic,  as  soon  u 
depth  of  16  feet  is  obtained  from  Smithville  to  city,  comes  from  various  qoart«ri. 
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DEEPENING  ENTRANCE  TO  SAINT  JEROME'S  RIVER,  MARYLAND. 

United  States  Engineer  Office, 

Baltimore^  Md,^  December  16, 1880. 
General  :  I  received  to  day,  embodied  in  the  letter  from  your  office 
of  December  15,  a  resolution  of  the  Senate,  dated  December  13,  which 
is  in  the  following  words : 

Brsolvedf  That  the  Si'cretary  of  War  be  requested  to  furnish  to  the  Senate,  at  the 
earliest  practicable  period,  an  estimate  of  the  cost  of  deepening  the  entrance  to  Saint 
Jerome's  River,  in  Maryland,  so  as  to  make  it  an  available  harbor. 

It  is  supposed  the  "  Saiut  Jerome's  River''  mentioned  is  Saint  Jerome's 
Creek,  which  empties  into  Chesapeake  Bay  about  five  or  six  miles  north 
of  Poiut  Lookout,  at  the  mouth  of  the  Potomac  River. 

The  resolution  of  the  Senate  gives  no  idea  of  the  character  of  craft 
for  which  the  proposed  harbor  is  to  be  made  available.  This  informa- 
tion is  essential  in  order  to  a  determination  of  the  proper  width  and 
depth  to  be  given  to  the  entrance  of  the  creek. 

1  am  informed,  however,  by  the  assistant  United  States  Commissioner 
of  Fisheries,  in  person,  that  the  resolution  was  introduced  in  the  interest 
of  the  Fish  Commission. 

An  examination  of  the  locality  was  made  last  summer,  under  the 
supervision  of  the  Fish  Commission,  by  Mr.  William  R.  Hutton,  a  civil 
engi'»eer  of  skill  and  experience. 

The  estimates  submitted  below  are  derived  from  information  based 
upon  his  examination,  and  are  believed  to  be  reliable,  though  only  claim- 
ing to  be  approximate.  To  accomplish  the  object  indicated  by  the  Fish 
Commissioner  and  the  resolution  of  the  Senate,  will  require  the  sum  of 
$6,500. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S,  A. 


REPORT  OF   MR.   W.    R.  UUTTON,   ASSISTANT  ENGINEKR. 

Baltimore,  Md.,  December  16,  1880. 

COLOXKL :  I  herewith  suhmit  an  estimate  of  the  cost  of  opening  a  channel  into  Saini. 
Jerome's  Creek. 

Maj.  T.  B.  Fercuson,  fish  commissioner  of  the  State  of  Maryland,  informs  nie  that  a 
channel  is  needed  into  thesoath  prong  of  Saint  Jerome's  Creek,  4  feet  deep  and  U^  feet 
wide.  It  will  be  necessary  to  make  a  channel  at  least  6  feet  deep  below  mean  low- 
water,  to  enable  a  dredge  to  work  in  it,  and  also  to  permit  boats  to  enter  at  extreme 
low  stages  of  the  water.  An  estimate  is  therefore  presented  for  a  channel  6  feet  deep 
and  25  teet  wide  at  bottom.  But  a  channel  of  this  width  will  be  too  narrow  for  easy 
navigation,  and  I  have  therefore  sabmitted  a  supplemental  estimate  for  iucreiibiug  iis 
width  to  40  feet. 

The  resolution,  however,  calls  for  an  estimate  of  the  cost  of  making  the  creek  a  safe 
and  practicable  harbor.  There  is  deep  water  (12  to  15  feet)  in  the  mouth  of  the 
creek,  and  deep  water  inside,  although  the  extent  of  it  is  not  known  with  accuracy. 
But  there  is  a  uar  off  the  mouth  having  but  4  feet  at  meau  low-tide.  The  creek  will 
be  formed  a  practicable  harbor  for  any  vessels  which  will  probably  have  occasion  to  use 
it,  by  the  opening  of  a  channel  through  the  bar  to  a  depth  of  9  feet  below  meau  low 
water,  and  100  feet  in  width. 
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The  njaterial  to  be  excavated  in  niaking  the  smaller  channel  will  be,  to  some  extent 
mud.  but  chiefly  sand  and  shells,  which  may  be  deposited  on  one  side  withour  farther 
handling.  That  upon  the  bar  is  altogether  sand,  which  can  be  removed  in  scows  and 
deposited  in  deep  water  at  a  very  short  distance. 

ESTIMATE  OF  THE  COST  OF  OPENING  CHANNELS   AT  SAINT  JEROME'S  CREEK,   CHESA- 
PEAKE BAY. 

1.  Channel  25  feet  wide,  6  feet  deep  below  mean  low.-water,  13,560  cubic 

yards  of  dredging,  at  20  cents |2,712  00 

Surveys,  superintendence,  and  contingencies,  15  per  cent 401  80 

3, 113  80 

2.  Additional  sum  to  increase  the  width  of  channel  from  25  feet 

to  40  feet,  5,068  yards,  at  20  cents $1,013  60 

Add  10  per  cent.,  as  above 101  30 

1,114  90 

4,228  70 

3.  Cut  through  bar  opposite  the  month  of  Saint  Jerome's  Creek,  to  give  9 

feet  at  mean  low-water,  100  feet  wide,  9,900  yards,  at  20  cents 1, 980  00 

Ten  per  cent,  for  superintendence  and  contingencies .* 198  00 

2, 178  00 
Respectfully, 

Wm.  R.  Hutton, 

Civil  Engineer, 
Col.  W.  P.  Craighill, 

United  States  Engineer, 
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IMPROVE^fENT  OF  THE  HAEBOES  AT  WASHINGTON  AND  GEORGETOWN, 
DISTRICT  OF  COLUMBIA,  AND  AT  BEETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON,  VIR- 
GINIA; OF  RAPPAHANNOCK  RIVER;  OF  TRIBUTARIES  OF  THE  LOWER 
POTOMAC,  AND  OP  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CARO- 
LINA. 


REPORT  BY  MR,    8,    T,    ABERT,   UNITED   STATES  CIVIL    ENGINEER,  IN 

charge,  for  the  fiscal  year  ending  june  30,  1881,  with  other 
documents  relating  to  the  works. 

United  States  Engineer  Office, 

Washington^  D.  C,  August  10,  1881. 
General  :  I  have  tbe  honor  to  submit  herewith  my  annual  report 
relating  to  the  works  of  river  and  harbor  improvement  under  my  charge 
for  the  fiscal  year  ending  June  30,  1881. 

Very  respectfully,  your  obedient  servant, 

S.  T.  AberTj 
United  States  Civil  Engineer. 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  S.  A. 


H  I. 

improvement  OF  HARBORS  AT  WASHINGTON  AND  GEORGETOWN,  DIS- 
TRICT OF  COLUMBIA. 

history   OF  the  IMPROVEMENT. 

The  improvement  of  the  harbors  at  Washington  and  Georgetown, 
District  of  Columbia,  comprising  that  part  of  the  Potomac  River  along 
the  water  front  of  the  cities  of  Washington  and  Georgetown,  was  defi- 
nitely commenced  under  the  direction  of  the  Chief  of  Engineers,  July  11, 
1870,  when  an  appropriation  of  $50,000  was  made  for  the  improvement 
of  the  Potomac  River  between  the  Long  Bridge  and  the  city  of  George- 
town. This  appropriation  was  expended  in  dredging  a  channel  200  feet 
wide  and  15  feet  deep  at  low-water  through  the  bar  which  has  existed 
for  a  long  period  and  formed  the  principal  obstruction  to  the  navigation. 
The  channel  was  completed  in  December,  1871,  the  improvement  having 
been  In  tbe  charge  of  Maj.  N.  Michler,  Corps  of  Engineers,  until  Novem- 
ber, 1870,  when  it  was  transferred  to  Maj.  William  P.  Craighill,  Corps 
of  Engineers. 

937 
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By  act  of  Congress  approved  March  5, 1872,  a  Board  of  Survey  was 
created  in  order  to  prepare  a  plan  for  the  permanent  improvement  of 
WavShington  and  Georgetown  harbors. 

The  plan  recommended  by  this  Board,  providing  for  the  reelamatioo 
of  the  flats,  deepening  and  widening  the  Virginia  Channel,  and  the  cor- 
rection of  the  curvature  of  the  river,  has  been  fully  describetl  in  previous 
annual  reports,  and  will  be  found  at  length  in  Senate  Mis.  Doc.  Ko.  15, 
forty-second  Congress,  first  session. 

On  March  3, 1873,  an  appropriation  of  $50,000  was  made,  but  was  not 
expended  during  that  year. 

In  the  river  and  harbor  act  of  June  23, 1874,  it  was  provided  that  this 
appropriation  be  applied  to  dredging  the  Virginia  Cham  el,  an<l  that  the 
excavated  material  be  deposited  so  as  to  conform  to  the  plan  of  the 
Board  of  Survey. 

The  improvement  was  transferred  to  my  charge  in-  July,  1874,  and 
during  the  fiscal  year  ending  June  30, 1875,  a  channel  200  feet  wide  and 
15  feet  deep  was  dredged  through  the  bar  above  the  Long  Bridge  and 
through  a  bar  near  Giesborough  Point.  The  balance  of  the  appropria- 
tion was  applied  to  the  removal  of  3  rocks  in  Georgetown  Harbor  in  1S76, 
by  hired  labor.  The  details  of  this  work  are  contained  in  the  re|)ort  of 
the  Chief  of  Engineers  for  1877,  part  1,  page  351. 

The  high  freshet  which  occurred  November  25, 1877,  resulted  in  large 
deposits  of  sediment,  reducing  the  depth  to  9  feet  at  low- water  on  the 
bar  below  Easby's  Point. 

The  river  and  harbor  act  of  June  18,  1878,  appropriated  $50,000  for 
the  continuation  of  the  improvement,  $20,000  to  be  expended  ou  the 
Washington  Channel,  and  $30,000  on  the  Georgetown  Channel.  The 
contractors,  Messrs.  Brainard  &  Eice,  to  whom  the  contract  for  dredir- 
ing  was  first  a  warded,  after  doing  a  small  amount  of  work,  failed,  and 
their  contract  was  annulled,  their  sureties  also  having  failed  to  do  the 
work. 

The  dredging  was  re-let  January  5, 1879,  and  the  new  contract  awarded 
to  Messrs.  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.  Under  this  con- 
tract a  channel  was  dredged  along  the  Washington  wharv^es  to  a  width 
of  200  feet  and  depth  of  12  to  13  feet  at  low-water,  extending  from  a 
point  near  the  Long  Bridge  to  the  upper  end  of  the  Arsenal  Grounds. 

This  portion  of  the  contract  was  completed  July  9,  1879. 

Under  the  same  contract  a  channel  200  feet  wide  and  16  feet  deep  at 
low- water  was  dredged  through  the  bar  above  the  Long  Bridge  in  the 
Georgetown  Channel.  This  portion  of  the  contract  was  complete*!  AprQ 
14,  1880. 

The  river  and  harbor  act  approved  March  3,  1879,  appropriated 
$50,000  for  this  improvement,  $20,000  of  which  was  directed  to  l)e  ex- 
I)ended  in  Washington  Channel  below  the  Long  Bridge,  and  $30,00()  in 
Geor^ietown  Harbor  and  Channel. 

As  the  Georgetown  Channel  was  completed  to  the  dimensions  above- 
named,  under  the  previous  appropriation,  it  was  decided  not  to  expend 
tliat  portion  of  the  appropriation  of  1879  designated  for  Georgetown 
Harbor  and  Channel,  until  the  depth  over  the  bar  had  been  materially 
reduced,  and  that  sum  yet  remains  unexpended. 

Under  that  portion  of  the  appropriation  of  1879  designated  for  Wash- 
ington Channel,  a  contract  was  made  with  George  C.  Fobes  &  Co.  for 
deepening  Washington  Channel.  At  the  close  of  this  contract,  June  3, 
1881,  the  channel  for  a  width  of  75  feet  next  the  wharves  had  been  deep- 
ened to  15  feet  at  low-water. 
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WORK  OF  THE  PAST  FISCAL  YEAR. — WASHINGTON  CHANNEL. 

The  river  and  harbor  act  apijroved  June  14, 1880,  appropriated  $40,000 
for  "continuing  the  improvements,  including  the  removal  of  rocks.'' 

Under  this  appropriation  specifications  Mere  prepared  for  dredging 
the  Washington  Channel,  and  with  a  view  to  subsequently  deciding 
upon  the  deposition  of  the  dredged  material,  proposals  were  invited  by 
public  advertisement  for  depositing  it  at  either  of  two  localities,  desig- 
nated respectively  as  Harbor  Flats  and  Potomac  Flats.  By  the  first  was 
meant  that  portion  of  the  river  immediately  below  the  Long  Bridgeand 
between  tlie  two  navigable  channels.  By  the  second  was  meant  any 
locality  below  the  city,  sufliciently  removed  from  the  channel  and  other- 
wise suitable  for  dumping,  which  the  bidder  might  be  able  to  find. 

The  following  bids  were  received  and  opened,  September  11,  1880. 

Abstract  of  proposals  for  dredging  in  fVaBhington  Channel,  Harbors  of  Washington  and 
Georgttotcnf  D,  C,  opened  September  II,  1880. 
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22'         2«   Clamshell 

17  j         28  .  Sept.  11.'  Jane30.|  Two  Osgood  dredges.. 


.  '^or 
more. 


The  National  Dredging  Company  were  the  lowest  bidders  for  both 
localities  of  deposit,  and  it  was  held  that  inasmuch  as  the  appropriation 
was  for  "  continning  the  improvements"  provided  for  by  the  act  of  March 
3,  1879,  which  directed  that  the  amount  therein  appropriated  "be  so 
expend<*d  as  to  produce  the  greatest  immediate  benefit  to  navigation," 
that  bid  must  be  accepted  which  permitted  the  greatest  amount  of  mate- 
rial to  be  taken  from  the  channel. 

The  contract  was  accordingly  awarded  to  the  National  Dredging 
Company  at  14  ceuts  per  cubic  yard,  deposited  on  the  Potomac  Fiats, 
and  articles  of  agreement  were  entered  into  with  them  October  9, 1880, 
the  work  to  begin  on  or  before  March  1,  1881,  and  to  be  completed  on 
or  before  June  30, 1881. 

Early  in  the  spring  the  contractors  brought  their  plant  around  and 
the  channel  was  laid  out  for  work,  but  their  eflforts  to  find  a  dumping 
gronnd  were  fruitless,  all  suitable  localities  being  claimed  by  the  owners 
of  acyacent  lands  as  valuable  to  them  for  fishing  privileges,  and  the  con- 
tractors threatened  with  injunctions  and  suits  for  damages  in  case  they 
were  used  for  dumping  grounds. 

The  contractors,  under  date  of  March  26,  1881,  communicated  the 
obstacles  in  the  way  of  a  fulfillment  of  the  contract,  by  the  terms  of 
which  they  were  required  to  find  dumping  grounds,  and  while  avowing 
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their  readiness  to  proceed  in  its  execution  if,  by  any  means,  the  reqoifiite 
dumping  grounds  could  be  secured  to  them  by  the  government,  a^ed 
that,  in  case  such  arrangements  could  not  be  made,  their  contract  be 
annulled.  There  being  no  practicable  way  in  which  the  dumping  grounds 
could  be  secured  (except  at  the  risk  of  involving  the  government  by 
claims  for  damages  in  invading  private  rights,  or  by  an  outlay  for  the 
purchase  of  these  rights,  which  could  not  be  recommended  on  the  part 
of  the  government,  nor  reasonably  demanded  of  the  contractors),  it  was 
recommended,  March  28,  1881,  that  the  contract  be  annulled,  and  that 
the  amount  available  therefor  be  added  to  the  amount  appropriated, 
March  3,  1881,  and  let  under  a  new  contract 

This  accommodation  was  approved  June  6,  1881,  and  the  contract 
annulled  by  order  of  the  Secretary  of  War. 

Accordingly  estimates  were  made,  and  specifications  prepared  for 
work  with  the  combined  funds  of  the  two  appropriations,  from  the  former 
of  which  $10,000  had  been  reserved,  and  from  the  latter  $15,000  set 
apart,  for  the  removal  of  rocks  in  Georgetown  Harbor. 

Proposals  were  solicited  by  public  advertisement  dated  June  9, 1881, 
to  be  opened  July  9, 1881. 

GEORGETOWN  HARBOR  AND  CHANNEL. 

Ko  work  was  done  during  the  year  upon  Georgetown  Channel  for  the 
reason  stated  before,  that  a  channel  sufficient  for  the  needs  of  commerce 
had  been  obtained  by  work  under  a  previous  appropriation. 

Georgetown  Harbor  was  again  examined  for  rocks,  several  of  which, 
not  hitherto  located,  were  found,  located,  and  minutely  surveyed  by 
soundings  from  rafts  anchored  over  them. 

Estimates  of  the  amoun}:  of  excavation  needful  to  secure  safe  passage 
to  vessels  over  them  were  made,  and  specifications  prepared. 

Proposals  for  the  work  were  solicited  by  advertisement  dated  Jane  9, 
1881,  the  proposals  to  be  opened  July  9, 1881. 

THE  FLOOD   OP  FEBRUARY,  1881. 

The  year  was  marked  by  a  flood  nnprecedented  in  the  extent  of  its 
encroachment  upon  the  city  limits  as  well  as  in  the  amount  of  damage 
inflicted  upon  shipping  and  wharf  property. 

The  winter  had  been  unusually  severe  in  the  long  continuance  and 
intensity  of  its  period  of  cold,  during  which  23.2  inches  of  snow  had 
fallen  and  unusually  thick  ice  had  formed  over  the  river.  A  lise  of 
a  few  feet  only  in  the  river  from  rains  and  melted  snow  caused  a  break- 
ing up  of  this  ice,  which  gorged  and  so  obstructed  the  water-way  that, 
although  the  freshet  above  Georgetown  did  not  attain  the  height  of  1877 
by  3  feet,  it  rose  to  a  height  of  12.25  feet  above  low -water  at  the  Long 
Bridge,  or  3.19  feet  higher  than  the  freshet  of  1877. 

The  accompanying  map  exhibits  the  line  of  overflow,  and  the  profile 
shows  the  water-surface  of  both  floods» 

The  ice  broke  at  Georgetown  about  1  a.  m.  on  Saturday,  February  12, 
1881,  the  stage  of  the  river  being  2  to  3  feet  above  high-tide,  but  rap- 
idly rising  as  the  ice  passed  down  and  added  to  the  gorge  below,  untQ 
the  highest  water  was  reached  at  7  p.m.,  being  about .8  of  a  foot  higher, 
than  the  flood  of  1877. 

At  Georgetown  comparatively  little  damage  was  done,  owing  chiefly 
to  the  precautions  taken  to  secure  shipping  and  movable  property  on 
the  wharves.    Along  the  Washington  wharves  the  ice  began  to  break 
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about  2  a.  m.,  the  water  being  4  to  5  feet  above  high-tide,  and  moved 
off  rapidly  with  the  current,  the  (channel  at  times  being  nearly  clear  of 
ice. 

That  the  gorge  did  not  first  form  at  the  Long  Bridge,  so  far,  at  least, 
as  concerned  the  Washington  Channel,  is  proved  from  the  fact  that  be- 
tween 3  and  4  o'clock  a.  m.,  on  Saturday,  February  12,  a  longboat  and 
several  scows  were  swept  away  from  Seventeenth-street  Wharf  and  car- 
ried through  the  Washington  draw,  and  the  longboat  was  found  during 
Saturday  lodged  in  the  gorge  below  Arsenal  Point,  the  scows  having 
been  carried  still  further  down  the  river. 

The  complete  gorge  was  formed  below  Arsenal  Point,  commencing 
about  7.30  a.  m.,  and  the  successive  additions  of  floating  ice  soon  caused 
it  to  extend  to  the  Long  Bridge. 

Whether  a  gorge  was  complete  across  Georgetown  Channel  at  this 
point  before  the  lower  gorge  extended  to  the  bridge  is  not  determined, 
but  subsequently  to  it  the  gorge  became  complete  the  whole  length  of 
the  bridge.  It  is  believed,  however,  from  the  fact  that  large  quantities 
of  ice  came  across  the  flats  above  the  Long  Bridge  and  passed  through 
the  VV^ashington  Channel,  that  a  gorge,  independent  of  that  below,  was 
formed  across  Georgetown  Channel  at  the  Long  Bridge,  at  or  about  the 
time  of  its  formation  below. 

By  9  a.m.  the  entire  water-way  of  the  Long  Bridge  was  choked.  An 
occasional  movement  of  short  duration  only  served  to  jam  the  ice  more 
closely  and  raise  it  higher,  until  the  water  passed  over  the  causeway 
and  2.2  feet  above  it.  The  pressure  upon  the  bridge  became  greater 
than  it  could  withstand,  and  about  8.30  i>.  m.  three  spans  of  the  north 
end  gave  way  and  were  swung  around  upon  the  flats  below.  This  move- 
ment, together  with  a  break  in  the  railroad  embankment  between  the 
river  and  Fort  Runyon  (which  is  one-thiid  of  a  mile  from  the  Virginia 
end  of  the  Long  Bridge,  and  on  the  railroad  to  Alexandria),  1,000  feet 
in  length,  so  far  relieved  the  pressure  that  no  further  damage  was  done 
the  bridge. 

By  Sunday  morning  the  water,  which  had  been  2J  feet  higher  on  the 
Washington  wharves  than  in  the  freshet  of  1877,  was  off  the  wharves, 
but  large  piles  of  ice  remained  upon  them,  and  many  which  escaped  seri- 
ous injury  from  lateral  pressure  while  the  ice  was  running,  were  crushed 
when  the  water,  by  its  subsidence,  withdrew  its  buoyant  support. 

As  usual  during  freshets,  though  to  an  unprecedented  extent,  the 
low  portion  of  the  city  along  the  Mall  and  extending  across  Tennsyl- 
vania  avenue  was  flomled,  and  a  large  amount  of  damage  was  caused 
by  the  flooding  of  cellars  and  first  floors. 

The  area  ot  the  flomled  district  was  about  254  acres. 

The  time  of  highest  water  was  about  7  p.  in. 

The  following  are  the  heights  above  low-water  of  the  freshets  of  1877 
and  1881,  at  the  several  points  named: 


Localities. 


1877. 


188L 


Outlet  lock  above  Georgetown 19. 72  16. 73 

Aqueduct  Bridge '  15.96  '  14.if9 

Rock  Creek j  13.:J5  i:j.77 

Easbv'ePoint 11.99  ;  .   13.54 

Above  Lontf  Bridge  I  9.06  j  12.26 

Below  Ln-ng  Bridge ' '  11.20 

>^r8en»l  Point 8.44  ,  7.01 

Giesborough  Point ,  7.  66  ,  4. 93 

llavyyanf 7.73  5.01 
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The  map  and  profile  hereinafter  mentioned  as  accompanying  this  re- 
port, show  the  line  of  overflow  of  the  two  floods  and  profiles  of  water 
surfaces  at  highest  water. 

PROPOSED  WORK  FOR  THE  YEAR  ENpiNG  JUNE  30,  1882 — WASHOG- 

TON  CHANNEL. 

The  channel  along  the  Washington  wharves  (now  200  feet  wide  and 
12  to  13  feet  deep,  except  for  a  width  of  75  feet  next  the  wharves,  where 
the  depth  is  15  feet)  is  to  be  deepened  to  15  feet  at  low- water  for  such 
width  as  the  funds  will  permit,  and  extending  from  the  Long  Biidge  to 
deep  water  at  Arsenal  Point.  The  material  is  to  be  deposited  on  the 
flats  next  below  the  causeway  of  the  Long  Bridge. 

GEORGETOWN  HARBOR  AND  CHANNEL. 

Nine  rocks  in  Georgetown  Harbor  requiring  an  excavation  of  1,064 
cubic  yards,  are  to  be  removed  or  so  much  thereof  as  the  funds  will 
permit.  One  very  small  rock  lies  about  400  feet  below  AqniMluct 
Bridge,  and  350  feet  oft'  the  wharf  line.  Five  of  the  rocks  are  from  15 
to  40  feet  olf  the  wharves  at  and  below  the  Kennebeck  Ice  Company's 
wliarf.  The  remaining  four  rocks  are  off  the  Gstreet  Wharf,  the  greater 
Ijortion  being  within  50  feet,  though  two  of  the  smaller  rocks  are  reai^ect- 
ively  125  and  250  feet  oft'  the  wharf. 

Georgetown  Channel  shows  some  shoaling  at  the  usual  locality  of 
bar  formation,  between  Easby's  Point  and  Long  Bridge,  and  shonld  it 
reach  a  degree  to  cause  inconvenience  to  navigation,  the  $30,000  of  the 
appropriation  of  1879,  reserved  for  that  purpose,  will  be  applied  to  re- 
dredging  the  channel. 

The  greatest  draught  of  vessels  clearing  from  Georgetown  daring  the 
year  was  18J  feet. 

PERMANENT  IMPROVEMENT. 

I  would  respectfully  refer  to  the  remarks  under  this  head  in  my  ]a;>t 
annual  rei)ort  on  the  harbors  at  Washington  and  Georgetown.  (IleiKut 
of  Chief  of  Engineers,  1880,  page  748.) 

With  regard  to  the  improvement  of  that  portion  of  the  river  imtnetli- 
ately  below  the  Long  Biidge,  the  views  of  engineers  and  commercial 
men  interested  seem  to  be  in  accord. 

The  plan  is  to  fill  up  the  flats  below  the  Long  Bridge  between  the 
Virginia  Channel  and  a  line  parallel  with  the  line  of  wharves  and  SUO 
feet  from  them,  to  a  level  1  foot  above  the  highest  known  freshet.  The 
plan  might  be  economized  by  at  first  filling  only  to  1  or  2  feet  above 
ordinary  high-tide,  and  afterwards  using  the  ground  as  a  dump  for 
excavations  and  waste  earth  from  the  city,  by  approaches  from  the  Long 
Bridge. 

For  the  improvement  above  the  bridge,  three  plans  have  been  pro- 
posed: 

1.  That  of  the  commission  of  1872,  which  provides  for  but  one 
channel,  following  generally  the  present  Virginia  Channel,  and  for  the 
reclamation  of  all  the  area  between  that  channel  and  the  present  wat» 
front  of  the  city. 

This, plan  involves  the  removal  of  part  of  Alexander's  Island  at  the 
south  eud  of  the  bridge,  and  a  rebuilding  of  the  Long  Bridge  to  con. 
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form  to  the  plan.  A  modifieation  of  this  plan  provider  for  a  channel 
as  a  winter  harbor,  800  feet  wide  along  the  Washington  front  as  far  up 
as  the  Long  Bridge. 

2.  A  plan  which  provides  for  two  channels,  the  existing  Virginia 
Channel,  and  a  channel  next  the  present  water  front  of  the  city,  the 
intervening  area  to  be  filled  up  above  high-water  mark. 

A  modification  of  this  plan  provides  for  a  wide  channel  only  along  the 
wharves  below  the  Long  Bridge,  while  it  is  to  be  continued  at  a  much 
reduced  width  to  a  point  near  Easby's  wharf,  where  it  will  join  the  main 
channel,  and  where  it  should  be  closed  by  guard-gates  in  time  of  freshet. 

This  is  claimed  by  its  advocates  as  necessary  for  flushing  the  lower 
channel,  and  also  as  a  commercial  facility  in  permitting  the  passage  of 
vessels  direct  from  the  Washington  wharves  to  Georgetown,  and  thus 
avoiding  the  expense  and  delay  m  towing  around  by  Arsenal  Point. 

A  single  channel,  as  contemplated  in  the  first  plan,  but  differing  from 
it  in  simply  providing  a  sufficiently  high  and  wide  embankment  around 
the  area  between  the  channel  and  present  water  front,  and  utilizing  the 
space  thus  inclosed  for  ponds  for  the  United  States  Fish  Commission. 

The  embankment  is  to  be  provided  with  inlet  and  outlet  gates  to 
retain  the  water  entering  at  high-tide  and  discharge  it  at  low-tide  into 
the  Washington  Channel. 

To  this  simple  statement  of  the  plans  which  have  been  discussed,  I 
would  add  that  any  further  discussion  of  the  subject  should,  in  view  of 
the  survey  ordered  by  Congress,  and  w  ith  the  execution  of  which  1  am 
charged  by  you,  be  deferred  until  my  report  upon  the  results  of  that 
survey  shall  provide  an  opportunity  to  present  the  subject  in  connection 
with  such  information  as  the  survey  may  add  to  what  is  already  known 
of  the  natural  and  artificial  peculiarities  of  the  portion  of  the  river  com- 
posing or  influencing  this  harbor. 

A  greater  reason  for  deferring  discussion  exists  in  the  fact  that  a 
subcommittee  of  the  Senate  Committee  on  Commerce  was,  at  the  last 
session,  ordered  to  report  to  the  committee  on  this  subject,  and  it  is 
understood  their  labors  will  soon  be  commenced. 

Their  report  will,  doubtless,  be  thorough  and  exhaustive,  and,  instead 
of  forestalling  their  conclusions  by  a  further  presentation  or  the  question 
at  this  juncture,  it  seems  proper  to  endeavor,  in  the  execution  of  the 
duty  with  which  I  am  charged,  to  work  in  harmony  with  the  committee, 
and  to  arrive  at  such  conclusions,  even  though  they  be  the  result  of  a 
compromise  of  opinions,  as  will  commend  themselves  as  most  likely  to 
secure  that  unity  of  influence  and  purpose  the  want  of  which  hitherto 
has  clearly  been  the  chief  barrier  to  favorable  consideration  of  the 
question  by  Congress. 

CONTINUATION  OF  THE  IMPEOVBMENT  UNDER  PRESENT  PROJECT. 

The  continuation  of  the  improvement  of  the  harbors  at  Washington 
and  Georgetown,  under  the  project  so  far  approved  or  recognized,  con- 
templates— 

1.  Keeping  open  and  extending  in  width  the  Washington  Channel  as 
far  as  the  Long  Bridge,  depositing  the  material  taken  therefrom  on  the 
adjacent  flats. 

For  this  work  I  respectfully  recommend  an  appropriation  of  $100,000 
for  the  year  ending  June  30,  1883.  A  smaller  sum  than  this  amount 
cannot  be  economically  applied  in  works  like  this,'  requiriug  the  pro- 
vision by  the  contractor  of  a  plant  specially  adapted  to  the  work. 

2.  Bedredging  Greorgetown  Channel,  at  intervals  of  two  to  three 
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years,  at  the  two  localities  where  bars  have  been  found  to  form  to  such 
an  extent,  in  about  that  period,  as  to  interfere  with  the  navigation  of 
the  channel. 

One  of  these  points  is  between  Basby's  Point  and  the  Long  Bridge; 
the  other  opposite  the  United  States  arsenal  grounds.  For  this  work 
no  additional  funds  are  required  at  present. 

3.  Kemoving  rocks  in  Georgetown  Harbor  and  at  the  outlet  lock  and 
inclined  plane  of  the  Chesapeake  and  Ohio  Canal  above  Georgetown. 

For  cornplering  the  removal  of  rocks  in  Georgetown  Harbor  and  at 
the  outlet  lock,  I  respectfully  recommend  an  appropriation  of  $30,000 
for  the  year  ending  June  30,  1883. 

This  work  also  requires  special  appliances,  and,  to  secure  economical 
results,  the  whole  amount  asked  for  should  be  appropriated  in  one  sum. 

Appropriations  have  been  made  as  follows: 

June  11,1870 $50,000 

March  3, 1873 50,000 

June  18, 1878 50,000 

March  3, 1879 50,000 

June  14, 1880 , 40,000 

March  3, 1881 - 50,000 

The  work  is  in  the  collection  district  of  Georgetown,  which  is  the  nearest  port  of 
entry. 
The  collections  for  the  year  ending  June  30, 1881,  were  $18,104.23. 
Fifth  light-house  district ;  nearest  light- house,  Jones's  Point. 

A  map  accompanies  this  report  showing  present  condition  of  the 
improvement,  and  the  lines  of  overflow  of  the  floods  of  1877  and  1881 ; 
also,  a  profile  of  water  surfaces  of  these  floods. 

Money  statement. 

July  1,1880,  araouirt  available $75,227  92 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$125,227  92 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4, 359  61 

July  1, 1881,  outstanding  liabilities 70  30 

4,429  91 

July  1,1881,  amount  available 120,798  01 

Amount  (estimated)  required  for  completion  of  existiuff  project 240, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     150, 000  CO 


STATISTICS  OF  TRADE. 


The  following  items  have  been  collected  as  comprising  the  principal  articles  of 
traffic  during  tbe  year  1880,  but  are  not  to  be  understood  as  showing  the  total  trade, 
which  would  no  doubt  be  largely  increased  by  the  numerous  smaller  items  which  have 
not  been  reported. 


Articles. 

Quantity. 

Value. 

Coal 

...» 

tons . 

802,190 

28.066 

90,000 

2,167 

3,000 

19,927 

2,083,900 

219,422 

83,000 

$2,966,643  00 
151, 640  00 
36(t,  000  00 

Stone,  building  and  paving. . . 
Ice 

do... 

do... 

Asphalt 

...      .                 do  . 

25,089  00 

8i3t 

do... 

30,000  00 

Hfty  and  stiiiw 

do 

370,790  00 
1,892  335  00 

Grain 

bushels 

Flour 

barrels  . 

1,261, 077  00 
113.000  00 

Cement 

do.... 

xioa 


•>i 


/ 


*ll  Jl         11  I       /         •!•#* 


4'' 


n  r 


I 


1 
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"f 

! 
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A 
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B; 
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Jl 
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Artioles. 


Quantity. 


Yalae. 


Plaster  of  Paris barrek. 

Lime do... 

Sand cabic  yards. 

Fish  and  oysters 

Hides  (beef) number. 

Beef  cattle ; do.... 

Calves do — 


8.000 
23,000 
M.OOO 


Slieep do — 

Uogs do.,.. 

Lumber feetB.  M. 

Latbs  and  pickets number. 

Shingles,  c>'press do — 

Cedar  posts do  ... 

Wood oords. 

Potatoes barrels. 

Naphtha  and  erude  oil do... 

Cast  iron  pipe tons. 


Total  of  aboTS^named  itema . 


mSCBLLAHSOUS  FBBIOHT. 

By  railroad tons.. 

By  New  York  steamers do. 

By  Philadelphia  steamers do. 

By  Norfolk  steamers do. 

By  Baltimore  steamers do... 

By  river  steamers do.. 

MANUTACTUBIS. 

Flour barrels. 

Mill  feed bushels. 

Com  meal do... 

Flour  barrels,  new number. 

Flour  barrels,  repaired do — 

Lime  bushels. 

Limestone  dust tons. 

'Brioks n. number. 

Fertilizers tons. 

Chemicals ^ 

Products  of  coal  tar 

ChUvaaised  cornice 

Products  of  foundsries  and  forges 

Terra  cotta  manuflsctures 

Cigars 

Papers 

Lager  beer 


S2,500 

26,109 

2,601 

50,228 

82,500 

82,700,000 

19,000.000 

8,000,000 

21,000 

80,000 

20,000 

6,700 

200 


09,189 
56,250 
25,000 
40.000 
4.000 
81,000 


265,489 


176,000 
463,000 
850,000 
76,000 
150,000 
204,635 
800 
74, 600, 000 
15,000 


$12,000  00 

19, 700  00 

49,500  00 

77,185  00 

185, 000  00 

1,007,834  00 

47,896  00 

200,2n  00 

260,000  00 

588,600  00 

47, 150  00 

49,600  00 

4,200  00 

90,000  00 

85,000  00 

24.250  00 

1,560  00 


9,758,418  00 


1,114.000  00 
90.000  00 

210,000  00 

27,000  00 

80,000  00 

9,028  00 

4,800  00 

484.260  00 

163,000  00 
28,496  00 
20,000  00 
25,000  00 

443,760  00 
80,772  00 
30,500  00 
70,400  00 
29,448  00 


2,786,446  00 


Internal-reyenoe  ooUeotions $123,360  46 

AirivaU  Mid  departures  of  oteamen 734  00 

Arrivals  and  departures  of  sail-yeaseU «  3,424  00 

▲iriyals  and  departure  of  oanal-boats 5,934  00 

A  large  number  of  small  yessels  trading  on  the  river  in  firuits  and  vegetables  are  not 
inolud^  in  the  above. 

Greatest  draught  of  steamers 16  feet. 

Greatest  draught  of  sail-vessels 18.5  <' 


H  a. 

mPEOYEMENT  OP  POTOBIAC  BIYER  AT  MOUNT  VEBNOK,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 


Previous  to  the  oommencement  of  this  improvement  great  difficalty 
liad  been  experienced  in  navigating  the  wide  flats  between  the  main 
channel  of  the  Potomac  Biver  and  the  wharf  at  Mount  Yemon. 
60  E 
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The  ruling  depth  over  the  flats  at  low- water  was  but4feet^  and  the 
Mount  VemoD  steamer  carrying  passengers  and  mails  was  often  unable 
to  reach  the  wharf. 

The  Potomac  River  is  subject  to  extremely  low  tides  during  the  preva- 
lence  of  northwest  winds  in  the  spring  and  fall,  and  at  such  times  the 
difficulty  was  greatly  increased. 

The  approv^  project  for  the  imjprovemfent  was  the  excavation  of  i 
channel  160  feet  wide,  and  6  to  7  feet  deep  at  low- water,  between  the 
ship  channel  of  the  ^otomac  and  the  wharf  at  Mount  Vernon,  with  a 
turning  basin  of  adequate  dimensions  at  the  wharf. 

An  appropriation  of  $4,000  was  made  March  3, 1879. 

A  contract  was  entered  into  September  26, 1879,  with  6.  H.  Ferris, 
for  executing  such  portion  of  the  project  as  th.e  funds  would  permit. 

Work  under  this  contract  was  begun  October  11, 1879,  and  completed 
December  4, 1879,  when  a  channel  75  feet  wide  and  6^  feet  deep  at  low- 
water,  had  been  excavated  from  the  Potomac  channel  to  the  whs^  and 
also  a  circular  turning  basin  at  the  wharf  of  the  same  depUi. 

WORK  OF  THE  PAST  FISCAL   YEAR. 

Under  the  appropriation  of  $3,000  by  act  of  June  14, 1880,  specifica- 
tions were  prepared  and  the  work  oflfered  for  contract  by  public  adver- 
tisement dated  July  21, 1880.    Proposals  were  opened  September  11, 

1»80. 


Ahatract  of  propoaaU  for  dredging  hi  channel  in  PoUmae  River  at  Mount  Vemo9, 

September  11,  1881. 


Ko. 


Kamt  and  address. 


G.  H.  Ferris,  Baltimore,  Md. . 

Henry  P.  Gilbert,  George- 
town, D.'C. 

National  Dredging  Compa- 
ny, Washington,  D.  C. 

Henry  Birch,  Washington, 
D.C. 


I 


$0  14 
17 
12* 
18 


Time  of  com- 
mencement. 


March  15, 1881. 

Spring  of  1881. 

As    early  as 

practicable. 

October  1, 1880. 


Time  of  earn- 
pletion. 


July  1, 1881. 

As    eariy  as 

practicable. 

June  80, 1881. 


1^ 


i. 
il 


C%.9* 


An    machinery 
required. 

One    O8go#4 
dredge. 

Beqoitite     ma- 
chinery. 

One    O'sfcoodJ         m 
dredge. 


The  National  Dredging  Company  being  the  lowest  bidders  the  con- 
tract was  awarded  to  them,  and  articles  of  agreement  entered  into  under 
date  of  October  6, 1880,  at  the  price  of  l^  cents  per  cubic  yard,  the 
work  to  be  completed  on  or  before  June  30, 1881. 

Work  was  begun  on  the  29th  of  Mardi,  1881 ,  with  one  clamshell  di^ge, 
and  completed  on  the  2l8t  of  April. 

The  various  delays  caused  principally  by  high  winds,  amounted  to  fbnr 
days,  leaving  seventeen  days  of  actual  work,  during  which  21,005J>  cubk 
yards  were  dredged,  or  an  average  of  l,238.5.per  full  working  day. 

The  material  to  a  depth  of  7  or  8  feet  was  soft  mud  easUy  dredged, 
with  an  occasional  log  found  which  had  lodged  during  some  fireshet. 

But  when  the  center  of  the  old  channel  was  dredged  deeper  (9  to  10 
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feet)  a  tenacions  mud  was  found,  mixed  with  partially  decayed  vegetation^ 
which  rendered  the  material  difficult  to  clear  from  the  scows  in  dumping. 

The  material  was  deposited  on  the  flats  three-fourths  of  a  mile  above 
the  channel  dredged,  and  to  the  right  of  the  Potomac  channel  looking 
down  stream. 

The  work  of  the  year  has  resulted  in  widening  and  deepening  the 
channel  to  the  dimensions  of  110  feet  in  width  and  9  feet  in  depth  at 
centre,  at  low- water,  and  enlarging  the  turning  basin  to  a  radius  of  150 
feet  from  the  outer  angle  of  the  wharf.  Both  the  wijLth  of  channel  and 
area  of  turning  basin  are,  however,  still  insufficient  to  prevent  the  boat 
being  borne  against  the  sides  of  the  channel  in  windy  weather,  or  to 
preserve  the  required  depth  in  such  soft  mud. 

To  increase  the  width  of  the  channel  to  a  degree  that  will  insure  per- 
manency of  depth,  and  to  enlarge  the  basin  to  the  dimensions  desired, 
an  appropriation  of  $5,500  is  respectfully  recommended. 

So  small  a  sum  required  to  complete  the  improvement  ought,  for  rea- 
sons of  economy  in  its  application,  to  be  appropriated  in  one  sum,  to  be 
expended  in  the  fiscal  year  ending  June  30, 1883. 

The  Regents  of  the  Mount  Yernon  Association  have  expended  large 
sums  in  improving  the  estate,  restoring  the  mansion  and  furniture  to  the 
semblance  of  its  early  days,  and  addc^  objects  of  curiosity  and  interest 
to  this  already  favorite  place  of  pilgrimage  to  the  patriotic,  and  it  seems 
a  proper  recognition  of  the  efforts  of  the  ladies  who  have  thjoB  preserved 
it  that  Congress  should  by  the  prompt  completion  of  the  channel,  afford 
the  needed  facilities  of  access  to  so  historical  a  spot  as  tiie  home  of 
Washington. 

The  following  appropriations  have  been  made : 

March  3,  1879 $4,000 

June  14, 1880 3,000 

March  3,  1881 1,600 

The  work  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port  of 
entry.    The  coUections  for  the  fiscal  year  ending  Jnne  30, 1881,  were  (2,641.96. 

Money  statement 

July  1, 1880,  amount  ayailable $3,043  67 

Amount  appropriated  by  act  approved Mareh  3, 1881 1,600  00 

$4,543  67 

July  1,  1881,  amount  expended  during  fiscal  year,  exdnsiye  of 

outstanding  liabilities  July  1,  1880 3,036  76 

July  1, 1881,  outstanding  UabiUties 6  30 

3,043  05 

July  1, 1881,  amount  available 1,500  62 

Amo|int  (estimated)  requiredfor  completion  of  existing  project 6, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    5, 600  00 


H3- 

IMPROVEMENT  OF  NEABSOO  CREEK,  VIRGINI/L 

In  accordance  with  a  provision  in  the  river  and  harbor  act,  of  June 
14, 1880,  a  survey  of  Neabsco  Creek  was  made  in  Angost,  1880,  under 
your  instructions  of  June  17, 1880. 

My  report,  dated  January  7, 1881,  was  printed  in  House  Ex.  Doc.  No. 
41,  Forty-sixth  Congress,  third  session,  and  ^m  it  I  extract  the  follow- 
ing: 

Neabsco  Creek,  or  Neapseco,  as  it  is  speUed  on  the  Coast  Survey  chart,  is  abont  28 
miles  below  Washington  City,  and  is  situated  in  Prince  William  County,  Virginia,  and 
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in  the  collection  district  of  Alexandria.  It  is  a  tribntarj  of  the  Potomac  Ekwer  and  es- 
ters it  southwest  of  Occoquan  Creek.  It  widens  out  at  the  month,  extending  oyer  a 
flat  2,500  feet. 

The  shipments  from  the  landings  are  now  made  in  longboats,  drawing  from  3  to  4 
feet  of  water,  which  take  advantage  of  the  tide  to  run  over  the  flat  at  the  month  of 
the  creek,  and  passing  npward  enter  a  narrow  and  tortnons  channeL  which  ext4fiMli 
through  a  marsh  of  rank  vegetation  for  a  distance  of  6,470  feet  to  the  nead  of  nariiE^ 
tion.  The  channel  through  the  marsh  averages  about  40  feet  wide  at  the  surface,  witk 
a  depth  of  2.5  feet  at  the  center.  The  vegetation  on  each  side  would  greatly  incivaar 
t  he  cost  of  dredging  a  channel  of  a  width  greater  than  its  present  dimenm one. 

During  the  low-tides  which  prevail  with  winds  from  the  northwest,  boats  are  de- 
lated for  several  days.  The  improvement  of  the  creek  would  benefit  about  50  sqoai* 
miles  of  land. 

Four-fifths  of  this  section  is  well  timbered.  The  yearly  exports  are  4,000  e«rds  of 
wood,  10,000  cross-ties,  75,000  hoop-poles,  and  2,000,000  feet  of  lumber  fkt>m  Willis^ 
saw-mill,  besides  staves  and  smaller  articles.  The  fisheries  of  Col.  J.  W.  Fairfisx  at 
Frestone  Point  rent  for  |1 ,  300  per  annum.  The  fisheries  of  Mr.  J.  Negleeon  the  left  bauk 
near  the  mouth  of  the  stream  are  of  no  value  at  the  present  time.  The  soil  is  well 
adapted  to  grazing,  and  to  the  growth  of  grain  and  fruits,  and  attention  is  being  nven  to 
bringing  the  land  under  a  better  system  of  cul  ti  vat  ion .  A  good  qnahty  of  slate  n  fmind 
about  2  miles  from  the  head  of  tide,  but  is  not  quarried  owing  to  the  ooatof  traospofl 
ing  it  to  market.    Iron  was  at  one  time  smelted  in  the  vicinity. 

This  section  of  country  was  early  settled. 

Ships  were  formerly  built  on  the  banks  of  the  Neabsco,  which  were  engaged  in  for- 
eign oonunerce,  and  shipment  of  wheat  and  other  prodnoe  was  made.  Now  the  Atex- 
andria  and  Fredericksburg  Railroad  crosses  the  stream  near  its  mouth,  and  has  m  good 
station  on  its  right  bank.  The  draw  of  the  railroad  bridge  is  at  an  angle  with  the 
present  channel,  and  when  opened  gives  two  clear  passage-ways  for  vessela,  one  21  feet 
wide,  the  other  18  feet. 

CHARACTER  OF  THK  PBOP06ED  IMPBOTBlIBBrr. 

The  residents  who  are  interested  in  the  proposed  improvement  desire  a  fdianael  lor 
lights-draught  steamers  from  the  7-foot  curve,  in  the  Potomac  River,  to  a  point  aa  near 
as  may  be  practicable  to  the  crossing  of  the  Telegraph  and  Colchester  roads.  But  ia 
order  to  reach  the  cross-roads,  it  would  be  necessary  to  make  a  solid  cut  throogh  a 
marsh  for  a  distance  of  2,000  feet.  I  have  therefore  limited  the  length  of  the  estimated 
channel,  by  stopping  at  Atkinson's  upper  landing,  a  distance  of  14,770  feet  from  the 
7-foot  carve  in  the  river.  Atkinson's  lower  landing  is  11,650  feet  from  the  same  point, 
and  both  these  landings  are  upon  the  north  side  of  tne  creek.  Willis's  Landinr,  wbcfe 
the  proposed  channel  also  touches,  is  upon  the  south  side,  and  is  7,510  feet  fiom  the 
7-foot  curve  in  the  river. 

^Tbe  following  estimate  gives  the  cost  of  dredging  a  channel  7  feet  deep  at  low-water, 
and  100  feet  wide,  20  per  cent,  being  added  for  the  reflow  of  soft  material  from  the 
sides  of  the  cut : 

I.  Cost  of  a  channel  7  feet  by  100  feet  from  the  7-foot  carve  to  Willia'a  Land- 
ing, distance  7,510  feet : 

106,^  cubic  yaids,  at  20  cents  per  yard $81,980 

Add  10  per  cent,  for  contingencies 2,198 

Total S3,4» 

II.  Cost  of  a  channel  of  7  feet  by  100  feet  from  the  7-foot  curve  to  Atkinson's 
lower  landing,  including  the  landing  at  Willis's  Wharf,  distance  11,650  feet : 

184,300  etibic  yards,  at  20  cents  per  yard 36,980 

Add  lOperoent.  for  contingencies 3,686 

Tot^l 40,546 

III.  Cost  of  a  channel  7  feet  bv  100  feet  from  the  7-foot  carve  to  Atkinson's 
opper  landing,  including  a  channel  to  Atkinson's  lower  landing  and  Willla's 
Wharf;  distance  14,770  feet* 

154,200  eabio  yards,  atdOoeatsperyaid 50,810 

Add  lOperoent.  for  contingencies « 5,084 

Total 55,984 
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A  channel  of  smaller  croes-eection  than  that  giyen  above  wonld.  if  permanent, 
answer  for  the  present  and  prospective  need  of  triMe,  bnt  as  it  wonld  rapidly  deteri- 
orate,  the  chanrel  above  estimated  would  be  more  economical  and  satisfactory. 

A  cnt  of  the  same  cross-section  as  that  ffiven  above  as  far  as  Willis's  Wharf,  and 
oontinned  to  Atkinson's  npper  landing,  with  the  depth  reduced  to  6  feet  and  40  feet 
wide,  wonld  cost,  including  contingencies,  $37,000. 

The  first  appropriation  for  work  on  this  creek  was  made  in  the  river 
and  harbor  act  of  March  3, 18S1,  the  amoant  being  $5,000. 

Under  this  appropriation  specifications  were  prepared  and  proposals 
solicited  by  pabUc  advertisement,  dated  Jnne  9,  ISSl,  the  proposals  to 
be  opened  July  9, 1881. 

The  draw  of  the  railroad  bridge  being  insufficient  to  admit  a  dredge, 
the  superintendent  of  the  road,  at  my  request,  promptly  ordered  it  to 
be  widened,  and  it  is  understood  that  the  work  has  been  done. 

The  improvement  is  in  the  ooUection  district  of  Alexandria,  which  is  the  nearest 
port  of  entry.  The  collections  for  the  year  ending  Jnne  30, 1881,  were  $2,641.96.  The 
nearest  light-honse  is  Fort  .Washington,  in  the  fiuh  light-honse  district. 

Money  statement. 

Amonnt  appropriated  hy  act  apnroTed  March  3,  1881 |5,000  00 

July  1,  1881,  amoant  expeoded  during  fiscal,  exclnsiye  of  outstanding 

liabilities  July  1,  1880 |2  00 

July  1, 1881,  outstanding  liabilities 9  63 

11  68 

Julyl,  1881,  amount  ayailable 4,988  37 


Amount  (estimated)  required  for  completion  of  existing  project 61, 000  00 

Amount  that  can  be  profitably  exi>ended  In  fiscal  year  ending  June  30, 1883 .    20, 000  00 


H4. 

IMPBOVEBiENT  OF  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY  OF  OPERATIONS. 

The  survey  of  Breton  Bay  was  made  in  December,  1874^  under  the 
direction  of  Col.  William  P.  Graighill,  Corps  of  Engineers,  and  his  re- 
port upon  the  same,  together  with  estimates  of  the  cost  of  the  proposed 
improvement,  are  contained  in  the  report  of  the  Chief  of  Engineers  for 
1876,  Part  II,  page  108. 

The  improvement  was  authorized  by  the  riverand  harbor  act  approved 
June  18, 1878,  in  which  $5,000  was  appropriated  for  the  commencement 
of  the  work. 

The  obstruction  to  navigation  consisted  in  shoal  water  at  the  head 
of  Breton  Bay,  constituting  the  harl)or  of  Leonardtown,  where  there 
was  but  5  feet  of  water,  gradually  deepening  about  1  mile  below  Leonard- 
town  to  9  feet.    The  material  was  soft  mud. 

.  The  plan  of  operations  approved  by  the  Chief  of  Engineers  was  the 
excavation  of  a  channell50feetwideaud9  feet  deep  atlow-waterthrough 
the  shoal  to  the  Leonardtown  wharf. 

Proposals  for  dredging  the  channel  were  invited  by  public  advertise- 
ment June,  29, 1878,  and  opened  July  22.  The  contract  was  awarded 
to  Q.  H.  Ferris,  of  Baltimore,  at  12 J  cents  per  cubic  yard. 

Work  was  commenced  February  25, 1879,  and  closed  March  21, 1879. 

The  funds  were  sufficient  for  the  excavation  of  a  60-foot  channel. 
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tlirongh  the  shoalest  water  from  the  turn  in  the  bay,  to  Leonardtown 
Wha]?,aiidfordredgingapartof  the  proposad  basin  for  turning  steamers. 

Under  the  river  and  harbor  act  of  March  3, 1879,  appropriating  $4,000 
£Dr  continuing  the  improvement,  a  contract  was  entered  into  December 
12,  1879,  with  Geo.  C.  Fobes  &  Co.,  for  excavating  material  in  oontina* 
ation  of  the  project. 

Work  under  this  contract  was  begun  March  9, 1880,  and  completed 
March  20, 1880,  the  basin  being  eularged  to  a  width  of  250  feet  and  a 
length  of  400  feet,  and  the  channel  widened  30  feet  for  a  distance  of 
2,400  feet  from  the  wharf,  giving  a  total  width  of  90  feet  for  that  dis- 
tance, and  leaving  700  feet  of  the  channel  excavated  in  1879,  40  feet 
wide. 

WORK  OF  THE  PAST  FISCAL  TEAR. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $3,000  for 
continuing  the  improvement. 

The  appropriations  for.  Breton  Bay  and  l^omini  Creek  being  small  in 
amount,  and  the  localities  comparatively  near  each  other,  proposals 
were  invited  for  dredging  at  these  two  localities  with  a  view  of  letting 
both  works  under  one  contract.  The  following  bids  were  received  and 
opened  September  11, 1880. 

Abatract  of  propoeaU  fop  dredging  at  Breton  Bay,  Leonardiown,  Md,,  opened  Septemher  11, 

ltt80. 


NAine  and  address. 


lii 


S 

o 

e 
•  "Si 


b 


National  Dreds^ng  Company, 
1420  Kew  York  ATenne, 
Washinffton,  B.  C. 

Henry  P.  Gilbert,  Georgetown, 

G.  H.  Ferria,  Baltimore,  Md. ., 
Daniel  Oonatantine,  do 


$0  15 
17 


As    early  as 
praoiioable. 

October  1,1880. 

March  1, 1880 . 
January     1 , 
188L 


Jane30,1881 


July  1,1881 


The     Teqaiait« 
machimery. 

One  or  more  Os- 
good dredges. 


'C%.yrfs. 


One  Osgood 
dredge. 


The  contract  was  awarded  to  the  National  Dredging  Company  at  15 
cents  per  cubic  yard,  the  aggregate  of  their  bids  for  the  two  works  being 
the  lowest.  Articles  of  agreement  were  accordingly  entered  into  with 
them  October  6, 1880. 

Work  was  begun  on  the  11th  of  April,  1881,  with  one  clamshell  dredge 
and  was  completed  in  11  days,  during  which  time  the  total  delays 
amounted  to  about  two  days,  leaving  nine  days  as  the  actual  working 
time:  17,976  cubic  yards  of  material  were  taken  out,  or  an  avera^  of 
1,99y  cubic  yards  per  actual  day  of  work. 

The  material  was  deposited  in  Echo  Bend,  about  1^  mUes  below  the 
work,  and  on  the  left  going  out. 

The  channel  was  widen^  from  90  feet  to  116  feet,  for  a  distance  of 
2,700  feet,  and  the  basin  was  increased  in  width  40  feet 

The  amount  required  for  the  completion  of  this  improvement  is 
$15,000,  and  it  is  respectfully  recommended  that  that  amount  be  appro- 
priated for  the  year  ending  June  30, 1883. 

The  amount  originally  estimated  was  $30,000. 
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Appropriations  have  been  made  as  follows: 

Jnnel«,  1878 $5,000  00 

March  i  1879 4,000  00 

June  14,  18H0 3,000  00 

March  3,  1881 3,000  00 

The  work  is  in  the  coUeotion  district  of  Annapolis,  which  is  the  nearest  port  of 
entry. 

The  collections  for  the  year  ending  Jane  30,  1881,  were  |718.71. 

The  work  is  in  the  fifth  light-house  district,  and  the  nearest  light-honse  is  Black- 
istoue's  Island  light. 

Money  statement. 

July  1,  1880,  amount  available $3,116  40 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6.116  40 

July  1,  1881,  amount  expended  during  fiscal  year,  exoluslve  of  outstanding 

liabUities  July  1,  1880 3,101  U 

July  1,  1881,  amount  available * 3,015  16 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  15, 000  00 


STATISTICS  OF  TRADE. 

About  18  square  miles  of  country  are  tributary  to  Leonardtown,  containing  a  popu- 
lation of  about  1,200. 

Value  of  receipts  during  the  year  1880 $121,650  00 

Value  of  shipments  dunng  the  year  1880 59,750  00 

The  excess  of  receipts  over  shipments  is  accounted  for  by  the  residence  of  non-pro« 
duoing  visitors  as  summer  boarders,  and  by  the  residence  of  professional  men  in 
Leonardtown,  as  the  county  seat. 

There  is  invested  in  mills,  factories,  hotels,  and  business  houses,  a  capital  of  $64,500 
and  the  amount  of  business  in  1880  was  $128,700. 

Three  steamers  arrive  and  depart,  each  twice  per  week,  and  other  boats  run  in  from 
time  to  time. 

A  lar^e  portion  of  the  trade  naturally  tributary  to  this  harbor  has  been  drawn  off  to 
other  wharves  on  the  Potomac  and  Patuxent  on  account  of  insufficient  channel,  heie- 
tofore,  to  the  Leonardtown  Wharl 


IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
HISTORY  OP  OPERATIONS. 

A  survey  of  the  creek  was  made  in  November,  1872,  under  the  direc- 
tion of  Col.  William  P.  Oraighill,  Corps  of  Engineers,  whose  report, 
with  estimate  of  the  cost  of  the  work,  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  1873,  page  822. 

Komini  Creek  is  an  important  tributary  of  the  Potomac,  which  it  en- 
ters about  82  miles  below  Washington. 

It  drains  a  large  area  of  productive  country,  but  at  the  time  of  the 
survey  its  navigation  was  obstructed  by  a  bar  of  sand  and  oyster  shells 
at  its  mouth  over  which  but  3  feet  could  be  carried  at  low- water. 

The  dangers  and  difficulties  of  passing  the  bar  were  still  further  in- 
creased by  cross-tides  and  a  rapid  current,  caused  by  the  large  tidal 
space  in  the  creek  to  be  filled  and  emptied  at  each  tide. 
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After  passing  the  bar  a  wide  and  navigable  stream  is  fbond,  in  which 
8J  feet  can  be  carried  for  2 J  miles  above  the  ferry. 

The  improvement  propoi^  was  the  excavation  of  a  channel  100  feet 
wide  and  9  feet  deep  at  low*water  through  the  bar,  and  the  estimated 
cost  wa«  $20,000. 

The  first  appropriation  made,  March  3, 1873,  was  $10,000.  and  nnder 
it  a  channel  50  feet  wide,  and  having  a  least  depth  of  7  reet  at  low* 
water,  was  dredged  through  the  bar. 

An  additional  appropriation  of  $6,000  was  made  Jnne  23, 1874. 

In  July,  1874,  the  work  was  transferred  from  Oolonel  Craighill  to 
myself. 

Under  this  appropriation  the  channel  dredged  the  previous  year  waa 
widened  and  deex>ened. 

An  appropriation  of  $5,000  was  made  March  3, 1875.  Under  this  ap- 
propriation the  channel  near  White  Point,  and  between  Hickory  aiid 
Ice-House  Points,  was  further  widened  and  deepened. 

The  average  width  was  then  90  feet,  except  at  White  Point,  where 
the  width  was  increased  to  200  feet  to  counteract  the  effect  of  cross-cur- 
rents. 

No  further  appropriation  was  made  until  March  3, 1879,  when  $2,500 
was  appropriated,  with  which  sum  the  channel  between  White  Point 
and  Ice-House  Point  was  widened  about  25  feet,  and  a  small  bar.  which 
had  formed  across  the  channel  near  the  latter  point,  was  removed.  The 
increase  in  the  trade  and  the  great  public  benefit  derived  from  the 
work  up  to  this  time  calling  for  a  greater  width  of  channel,  both  to 
accommodate  the  existing  wants  of  commerce  and  to  insure  permanency 
of  the  improvement  already  affected,  a  modification  of  the  original 
project  was  proposed  in  1879,  providing  for  a  width  of  150  feet,  and  an 
estimate  of  $15,000  submitted  as  necessary  to  carry  out  the  modified 
project. 

WORK  OP  THE  PAST  PISOAL  YEAB. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $5,000  for 
continuing  operations. 

The  appropriations  for  l^omini  Greek  and  Breton  Bay  being  sinalL 
and  the  localities  comparatively  near  each  other,  proposals  were  invitea 
for  dredging  at  these  two  localities,  with  a  view  of  letting  both  works 
under  one  contract. 

The  following  bids  were  received  and  opened  September  11, 1880. 

Abstract  of  proposaU  for  dredging  at  Nomini  Creek,  Virginia,  opened  September  11,  1880. 


Ho. 


Name  and  addreas. 


I 


:; 


9: 

It 


National  Dredging  Company, 

Washington,  D.  O. 
Henry  P.  Gilbert,  Georgetown, 

G.  H.  Ferris.  Baltimore,  Hd. . . . 
Daniel  Constantino,  Baltimore, 
Md. 


lOSO 

25 

38 
82 


As  early  as 

practicable. 

Oct.  1,1880... 


Mar.  1, 1881. 
Jan.  1, 1881 . 


Jane  80, 1881 


O^Wde^ 


Joly  1,1881. 


Boqnisite 

oalnery. 
OneormoreOap  \  8>8  m 

good  drodgea. 


One   Osgood 
dredge. 
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The  contract  was  awarded  to  the  National  Dredging  Company,  at  20 
cents  per  cubic  yard,  the  aggregate  of  their  bids  for  the  two  works  of 
Nominl  and  Breton  Bay  being  the  lowest. 

Articles  of  agreement  were  accordingly  entered  into  with  them  Octo- 
ber 6, 1880. 

The  work  was  began  on  the  28th  of  April,  1881,  with  one  clamshell 
dredge,  which  was  not  well  adapted  to  the  hard  sand  to  be  taken  oat. 
The  limit  of  work  which  the  ftinds  allowed  was  reached  Jane  17,  when 
21,271.5  cubic  yards  had  been  taken  oat. 

Daring  this  period  of  fifty-four  days,  work  was  done  on  thirty-four 
days,  averaging  625.6  cubic  yards  per  day. 

The  material  dredged  was  principally  sand,  some  of  it  very  hard,  and 
was  deposited  in  the  bay,  outside  die  point. 

A  channel  100  feet  wide  and  9^  to  10  feet  deep  was  dredged  from  deep 
water  in  the  bay  to  White  Point. 

The  channel  should  be  widened  to  150  feet  and  continued  with  the 
same  width  and  depth  from  this  point  to  deep  water  in  tiie  creek  above. 

A  revision,  based  upon  surveys  made  since  my  last  annual  report,  of 
the  estimate  heretofore  given  shows  work  to  be  done  as  follows : 

56,000  cnbio  yards  dTedged;at  30  cents tl6,800  00 

Contingenoiesy  15  per  cent 2,520  00 

Total 19,320  00 

This  amount  includes  $1,500  for  a  training-channel  to  divert  the  cross- 
current at  White  Point  which  now  strikes  the  channel  at  right  angles, 
and  causes  it  to  enter  the  channel  as  nearly  as  may  be  in  the  direction 
of  its  axis. 

A  short  dam  will  also  be  needed  to  aid  this  diversion. 

250  linear  feet,  at  (4  per  linear  foot $1,000  00 

Contingencies,  15  per  cent • 150  00 

1, 150  00 

Total  estimate 20,470  00 

I  respectfully  recommend  that  $10,000  be  appropriated  for  the  year 
ending  June  30, 1883. 
Appropriations  have  been  made  as  follows: 

Maich3,  1873 $10,000  00 

June  23, 1874 6,000  00 

March  3,  1875 5,000  00 

March  3,  1879 2,500  00 

June  14,  1880 5,000  00 

March  3,  1881 2,000  00 

Ttie  work  is  in  the  ooileotion  district  of  Tappahannook,  which  is  the  nearest  port  of 
entry. 
The  collections  for  the  year  ending  Jane  30,  1880,  were  $1,177.54. 

Money  statement 

July  1,  1880,  amount  available |6,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

t7,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 4,985  91 

July  1,  1881,  outstanding  liabilities 9  63 

4.995  54 

July  1,  1881,  amount  available 2,004  46 

Amount  (estimated)  required  for  completion  of  existing  project 20,470  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10,000  00 
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STATISTICS  OF  TRADB. 

No  statistics  of  the  present  year  have  been  collected,  but  the  total  valne  of  ship- 
ments for  the  year  Iti79|  which  was  $166,782.00,  will  probably  represent  the  average 
yearly  shipments. 


survey  of  nohini  river,  from:  the  ferry  aoross  thb  same  to 
the  head  of  iidbwatkr. 

United  States  Engineer  Office, 

Waskingtofij  D.  0,,  January  7, 1881. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  a  sur- 
vey of  Nomini  River,  from  the  Ferry  to  the  head  of  tide- water,  made  in 
September,  1880,  in  accordance  with  a  provision  of  the  act  of  appropria- 
tion for  riven)  and  harbors  approved  Jane  14,  1880,  and  assigned  to  me 
by  your  letter  of  Jnne'17. 

The  survey  extended  fh)m  Holly  Wharf,  1,000  feet  below  the  Perry, 
to  Beale's  Mill. 

Nomini  Biver  unites  at  its  mouth  with  Currioman  Bay,  and  flows  into 
the  Potomac  about  82  miles  below  Washington  City. 

It  is  situated  in  Westmoreland  County,  Virginia,  and  in  the  collec- 
tion district  of  Tappahannock.  The  lower  portion  of  the  river  has  been 
improved  by  dredging  a  channel  fh)m  the  can-buoy  in  Ourrioman  Bay 
to  Hickory  Point,  a  distance  of  4,400  feet.  Sixteen  hundred  feet  of  this 
distance  is  outside  of  White  Point,  at  the  mouth  of  Nomini  Biver.  This 
work  was  begun  under  an  appropriation  approved  March  3, 1873,  and 
has  been  continued  by  successive  appropriations  up  to  the  present  date. 
A  marked  improvement  has  been  eii'ected  in  the  trade  of  this  section  of 
country  by  this  work.  The  channel,  which  formerly  had  a  ruling  depth 
of  3  feet,  has  now  a  depth  of  from  9  to  10  feet.  Four  steamers,  3  from 
Washington  and  1  from  Baltimore,  now  ply  to  Nomini  Biver.  The 
larger  part  of  the  freight  is  shipp^  from  Nomini  Wharf,  and  lesser 
quantities  from  Mount  Holly  Wharf,  1,000  feet  below,  and  Peach  Point 
Wharf,  1,070  feet  above.  Two  of  the  smaller  steamers  land  and  receive 
freight  at  Prospect  Wharf  (IJ  miles  above  Nomini  Wharf),  to  which 
point  the  channel  is  from  6  to  7  feet  deep  and  from  100  to  500  feet  wide, 
with  the  exception  of  one  bar,  where  2,000  cubic  yards  should  bo  dredged 
in  order  to  make  the  depth  correspond  with  the  rest  of  the  channel. 
The  improvement  now  desired  by  the  residents  is  to  make  a  channel 
from  Prospect  Wharf  to  Davis's  White  Point,  a  distance  of  8,830  feet, 
with  a  depth  of  7  feet  at  low- water,  and  a  width  of  100  feet 

Large  vessels  once  came  to  Davis's  White  Point,  but  the  placing  of 
Ashing  weirs  in  the  river,  and  the  deposition  of  sediment  by  the  floods, 
have  caused  a  shoaling  of  the  channel.  About  25  square  miles  will  be 
benefited  by  this  improvement.  Prom  Davis's  White  Point  to  a  bridge 
on  the  Warsaw  road  the  distance  is  3,400  feet,  following  a  narrow  chan- 
nel  through  a  marsh.  A  cut  through  this  marsh  is  also  desired,  and  an 
estimate  for  a  channel  40  feet  wide  and  5  feet  deep  is  given  below,  but 
the  coHt  seems  large  in  proportion  to  the  interest  to  be  beneflted.  The 
sum  would  be  better  expended  in  deepening  and  widening  the  channel 
from  the  can-buoy  in  Ourrioman  Bay  to  White's  Point,  at  the  mouth  of 
the  river. 

The  proposed  work  above  Davis's  White  Point  might  be  left  until  the 
trade  of  the  country  was  more  fully  developed,  or  at  least  until  the  chan- 
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Bel  was  improved  np  to  that  point.  Davis's  White  Point  Is  a  public 
landing  easily  accessible  to  the  25  square  miles  of  country  above  men- 
tioned, which  is  not  the  case  with  the  other  landings. 

ESTIMATES. 

The  following  estimates  give  the  probable  cost  of  dredging  a  channe 
100  feet  wide  and  7  feet  deep  ftom  Prospect  Wharf  to  Davis's  White 
Pointy  distance  8,830  feet;  and  from  Davis's  White  Point  to  the  bridge 
on  the  Warsaw  road,  width  40  feet,  depth  5  feet,  distance  3,400  feet ; 
and  also  the  cost  of  dredging  through  the  bar  below  Prospect  Wharf. 

From  Prospect  Wharf  to  Davis's  White  Point,  8,830  feet  by  100  feet  by  7  feet : 

159,900  cubic  yards,  at  25  cents $39,975 

2,000  cubic  yards  (bar  below  Prospect  Wharf),  25  cents  per  yard 500 

40,475 
Add  10  percent,  for  contingencies 4,048 

Total 44,623 

From  Davis's  White  Point  to  bridge  on  branch  of  Warsaw  road  3,400  feet  by  5  feet 
by  40  feet: 

20,400  cubic  yards, at  30 cenU... 16,120 

Add  10  per  cent,  for  contingencies 612 

Total '. 6,732 

Total  of  both  estimates 51,255 

A  gauge  was  left  at  iN^omini  Wharf  having  3  feet,  correspcmding  to 
mean  low- water,  as  observed  during  the  period  occupied  in  making  the 
survey.  The  plane  of  mean  low-water  was  established  at  ^  higher  than 
that  at  Currioman.  Both  should  be  corrected  by  a  longer  course  of  ob- 
servations. 

•  •••••• 

Bespectfully,  your  obedient  servant^ 

S.  T.  Abebt, 
United  8tate$  Civil  Engineer. 
Brig,  Gen.  H.  G.  Weight, 

Chief  of  Engineers  J  U.  8.  A. 


H  6. 

IMPROVEMENT  OF  HARBOR  AT  ENTRANCE  TO  SAINT  JEROME'S  CREEK, 

MARYLAND. 

To  comply  with  a  resolution  of  the  Senate  of  December  13, 1880,  Lieu- 
tenant-Colonel Craighill,  Corps  of  Engineers,  was  instructed  to  make  an 
estimate  of  the  cost  of  deepening  the  entrance  to  Saint  Jerome's  Creek,  in 
Maryland,  so  as  to  make  it  an  available  harbor.  This  was  transmitted 
to  Congress  in  a  report  dated  December  16, 1880,  and  will  be  found  in 
Appendix  G  28  {ante)  of  this  report. 

Upon  this  report  was  based  the  appropriation  of  $6,500  in  the  river 
and  harbor  act  of  March  3,  1881,  for  ^Mmproving  the  harbor  at  the  en- 
trance of  Saint  Jerome'H  Creek,  Maryland." 

Under  instructions  from'the  Chief  of  Engineers,  dated  March  26. 1881, 
specitications  were  prepared  and  immediately  submitted  to  five  sdected 
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contractors  and  proposals  invited  from  these  for  executing  the  work  with- 
out delay. 

The  following  is  an  abstract  of  the  proposals  received^  only  three  of 
the  contractors  bidding : 

Abstract  of  proposals  far  dredging  in  harbor  at  entrance  of  Saint  Jerome^s  Creek,  Margland 

opened  Apnl  12,  I88I. 


Ko. 


Name  and  address. 


Prioe  per  cubio 
yard. 


"2* 


^1 

§1 
§8 


Daaiel  Conatantine,  Balti- 
more, Md. 

Henry  P.  Gilbert,  George- 
town, D.  C. 

Thomas  P.  Morgan,  Jr., 
Cumberland,  Ma. 


10  29 
40 
85 


$0  25117.711  00 


7.610  00 
6,  MO  00 


June  11. 1881.  . 

April  20, 1881.. 

10  days  after 
signing  oon- 
tract. 


1  dipper  dredge. 
...do 


(hi.  yds, 
800 

200-800 


1  dipper  dredge 
ana  one  clam- 
shell dredge. 


The  work  was  awarded  to  Mr.  Thomas  P.  Morgan,  jr.,  the  lowest  bidder, 
and  articles  of  agreement  entered  into  with  him  under  date  of  April 
19,1881. 

The  contractor  having  announced  his  readiness  to  proceed  with  the 
work,  an  assistant  was  sent  down  to  lay  off  the  channels  in  accordance 
with  the  sketch  furnished  by  Mr.  Hutton,  upon  which  the  channel  lines 
were  projected. 

Mr.  Button's  examination  was  a  mere  reconnaissance,  and  was  only 
claimed  to  be  approximate.  Upon  a  re-examination,  the  bar  was  found 
to  be  larger  than  represented  by  him,  the  actual  amount  of  excavation 
required  being  found  to  be  34,000  cubic  yarids. 

The  propriety  of  modifying  somewhat  the  location  of  the  channels  was 
indicated  by  further  soundings,  which  were  made  with  a  view  of  deter- 
mining its  most  favorable  location,  and  the  channels  were  laid  out  in 

accordance  with  the  conditions  then  found  to  exist. 

•  •••••• 

The  channels  laid  out  were: 

1.  A  channel  (designated  as  '^the  outer  channel")  through  the  bar  at 
the  mouth  proper  of  the  estuary,  and  which  was  designed  to  be  100  feet 
wide,  and  9  feet  deep  at  low- water. 

2.  A  channel  obliquely  across  the  south  prong  of  the  creek,  designated 
^Hhe  inner  channel,"  and  designed  to  be  30  feet  wide,  and  6  feet  deep  at 
low-water,  the  material  from  which  was  to  be  thrown  up  on  the  up-stream 
side  so  as  to  form  a  dike  as  far  as  the  long  point  of  land  dividing  the 
south  prong  from  the  main  creek,  and  thus  make  a  pond  for  the  purposes 
of  the  Fish  Oommission.  It  was  understood  that  this  channel  was  to  be 
continued  by  the  Fish  Commission  through  the  low  neck  of  land,  and 
intercept  the  south  prong  at  the  first  bend  above  its  mouth. 

The  following  are  the  estimates  of  excavation  required  for  these  chan- 
nels: 

Cn.  yds. 

For  the  outer  channel,  100  feet  wide  and  9  feet  deep  at  low-water 34, 000 

For  the  inner  ohannel,  40  feet  wide  and  6  feet  deep  at  low- water 14, 200 

The  annual  evaporation  is  greater  than  the  rainfall,  and  the  force 
which  must  keep  the  new  cut  open  is  limited  by  the  small  tidal  capacity 
of  the  creek. 
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The  coanter  effects  of  the  storms  fh)m  the  east,  southeast,  and  south 
will  have  the  effect  of  closing  the  new  channel. 

The  work  of  the  contractor  was  delayed  until  May  16,  in  the  effort  to 
get  fresh  water  for  his  boilers,  Tljis  was  finally  accomplished  by  sinking 
wells  near  the  locality. 

The  dipper  dredge  began  work  May  16,  at  the  outer  end  of  the  inner 
channel,  and  for  want  of  snflBcient  water  to  float  the  scows  cast  the 
material  over,  the  intention  being  to  take  it  up  again  by  making  a  sec- 
ond cnt,  in  case  it  was  found  to  be  injurious  in  that  position  or  inclined 
to  return  to  the  cut.  The  material  was  found  to  be  very  hard  clay  witb 
some  shells.  Two  thousand  one  hundred  and  fifty  cubic  yards  were 
dredged  from  this  part  of  the  channel,  when  the  dredge  was  moved  to 
the  outer  channel,  on  the  1st  of  Jnne. 

The  grapple  dredge  began  work  May  20,  in  the  inner  portion  of  the 
inner  channel,  throwing  the  material  up  into  a  dike.  The  material  was 
found  to  be  very  soft  mud,  and  ran  back  into  the  cut  and  spread  over 
the  ground  back  of  the  dike  to  snch  an  extent  that  it  was  found  impos- 
sible to  work  to  the  specifications,  and  this  portion  of  the  work  was  dis- 
continued on  the  17th  of  June,  in  order  to  spend  the  remainder  of  the 
funds  on  the  outer  channel. 

Ninety  thousand  and  ninety-two  cubic  yards  from  the  inner  channel 
were  put  upon  the  dike,  two-thirds  of  which  had  been  completed  as 
nearly  in  accordance  with  the  specifications  as  was  x>08sible ;  the  remain- 
ing one-third  barely  showing  at  high-water,  owing  to  the  spreading  of 
the  soft  material. 

The  dipper  dredge  began  work  on  the  outer  channel  June  1,  and  the 
grapple  dredge  June  22. 

The  material  was  found  to  be  exceedingly  fine  sand,  closely  packed 
and  very  hard  to  dig. 

At  the  close  of  the  fiscal  year  the  work  was  in  progress,  with  not  suffi- 
cient funds  remaining  to  complete  the  first  cut  of  outer  channel. 

For  the  completion  of  this  work  $14,000  will  be  required,  and  I  re- 
spectfully recommend  an  appropriation  of  that  amount  for  the  fiscal  year 
ending  June  30, 1883. 

•  •••••• 

The  work  is  in  the  oollection  distriot  of  Annapolis,  which  is  the  nearest  port  of  entry. 
The  ooUeotions  for  the  year  ending  June  30,  1881,  were  |718.71. 
Nearest  H^hi-honse,  Point  Lookout,  in  the  fifth  light-honse  distriot. 
No  statistics  of  trade  have  been  obtained. 

Monejf  statement 


Amonnt  appropriated  by  act  approTed  March  3,  1881 

Jnlyl,  1881,  amonnt  expended  daring  fiscal  year,  ez( 

liabilities  Jnly  1,  IS* 


$6,500  00 

ezclnsiye  of  outstanding 

4,921  48 

Jnlyl,  1881,  amonnt  available 1,578  52 

Amonnt  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1883.  15, 000  Oq 


H7. 
IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

The  Bappahannock  Biver,  fi*om  Fredericksburg,  the  head  of  naviga- 
tion, to  Chesapeake  Bay,  is  104  miles  long. 


958         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  survey  from  which  the  present  operatioDS  for  its  improveineiit 
date  was  made  iu  November,  1870,  ander  the  direction  of  Col.  VVilliaa 
P.  Craighill,  Corps  of  Engineers,  and  his  report  will  be  foand  in  the 
Keport  of  the  Chief  of  Engineers  for  1874,  Part  II,  page  31. 

ACCOUNT  OF  OBSTRUCTIONS. 

The  following  table  shows  the  localities  which  the  Coast  Survey  mapi 
indicated  as  requiring  attention,  and  which  were  nearly  all  examined 
under  the  direction  of  Colonel  Craighill. 

They  were  re-examined  under  my  direction  in  June,  1881,  as  &r  dowa 
as  Farley  vale. 

The  table  exhibits  the  depths  found  at  the  three  periods  of  examina- 
tion. 


Table  of  looaliliea  on  Bappakannock  Biver,  Virginia,  from  Frtderick$hurt  to  FarUfrmlt, 
inolusivef  requiring  improvementf  tuith  comparisons  of  the  resulU  of  examimatioms  im  lc% 
1870,  and  1881,  and  present  estimate  of  cost  of  their  improvement 


No. 


NAine  of  locality. 


Colonel  Craifchin't 
turvey  of  1870. 


•I 


i 

o 

t 


Ex»mip»Uom  of 


^  0, 


t 


Fredericktborg  Bar . 

Pollock's  BftT 

Bernard's  Bar 

Pratt's  Bar     

SpoUawood  Bar 

Castle's  Ferry  Bar . . . 

Spring  Hill  Bar 

Moss  Neck  Bar 

FadeyraleBar 


JTOm. 


FbsL 
5.6 

7.6 

ia6 

6.5 
6 

5 
8 
7 


FeH. 

6.0 


Fmt 

6,400 


7.0 
7.0 
10.0 


6,400 
S.100 


a6 


JVft 

7.6 

ao 

8.4 

ao 

7.8 

7.0 

10.6 

0l9 

a6 


1,0 

la 

l.< 


No. 


Name  of  locality. 


Frederickshnrg  Bar . 


Pollock's  Bar 

Bernard's  Bar , 

Pratt's  Bar 

Spottswood  Bar  ... 
Castle's  Ferry  Bar. 
Spring  Hill  Bar  . . . . 

Moss  Nock  Bar 

Farleyvale  Bar 


Total. 


MOm. 


i 


Bstiaiates  for  improving  channd  100  feet  wUe  mI 
11  feet  deep  at  lew -water. 


•Si 

|8 


65,000 

4,000 
4.700 
8,000 
(t) 
13,336 

2,668 
4,000 


n 


U 


$16,260 

1,000 

1,175 

2.000 

(t) 

3,334 

(§) 

667 
1,000 


3 


360 

*aoo 

S80 
410 
450 

(!) 
1,100 

<$) 
450 
460 


•1,400 
8,000 
1,1» 
1,640 
1,800 
it) 
4,400 

ih 

1.800 
1,800 


at,Ti7M 
X4mm 

4,mm 

asM  n 

18MB 

a.s9o« 


4a  74541 


*Crib  dike,  at  $15  per  linear  foot, 
t  Dredging  in  progress. 


iDikes  oonatrscted.  • 
^Ko  work  reqinireA. 
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HISTOEY  OF  THE  DCPBOTBMENT. 

The  several  appropriations  for  improvement  and  the  work  done  under 
them  (full  details  of  which  will  be  found  in  the  annual  reports  for  tiie 
years  mentioned)  are  here  summarized,  as  follows: 

March  3, 1871,  $15,000.  Under  this  appropriation  channels  70  feet 
wide  and  8  feet  deep  at  low-water  were  dredged,  by  contract,  through 
Spottswood  and  Fredericksburg  bars,  and  completed  September,  1872. 
TVrecks  were  removed  by  contract  as  follows:  One  at  Fredericksburg, 
one  at  Spottswood  bar,  one  at  Piscataway  Greek,  one  at  Urbana,  one  at 
Laurie's  Point,  and  two  at  Mill  Creek. 

June  10, 1872,  $15,000.  The  channels  at  Fredericksburg  and  Spotts- 
wood bars  were  widened  to  120  feet  by  contract,  and  the  dredging  com- 
pleted in  April,  1873.  A  dike  1,600  feet  long  was  built  along  the  left 
bank  of  the  river  opposite  Fredericksburg,  to  confine  the  dredged 
material  which  was  placed  behind  it,  and  to  contract  the  water-way  of 
the  stream  over  the  bar.  A  dike  was  also  constructed  along  the  left 
bank,  below  the  steamboat  wharf,  to  rectify  the  wharf  line,  and  filled  with 
dredged  material. 

March  3, 1873,  $15,000.  A  freshet  of  unusual  duration  and  height 
occured  in  May,  1873,  which  caused  some  filling  in  the  Fredericksburg 
channel.  It  was  therefore  redredged  by  contract,  the  material  being 
deposited  behind  the  dikes  and  in  the  river  below  the  bar.  This  work 
was  concluded  in  November,  1873.  The  dike  on  the  left  bank  was  ex- 
tended and  connected  with  the  shore. 

Several  logs  and  snugs  were  removed  below  Spottswood  Bar. 

The  work  was  transferred  to  my  charge  by  Colonel  Craighill  in  July, 
1874.    In  his  report  of  August  11, 1874,  Colonel  Craighill  says: 

The  appropriations  bv  Congrees  since  the  estimate  of  1871  (of  |85.000  for  10-feet 
irater)  have  been  the  following:  $15,000  March  3,  1871;  $15,000  Jnne  10, 1872;  $15,000 
March  3,  1873 ;  $7,000  June  23, 1874 ;  total,  $52,000.  To  complete  the  estimate,  $33,000 
are  reqnired,  which  wonld  have  done  the  work  had  the  whole  sum  been  at  once  appro- 
priated and  operations  not  intermpted. 

June  23, 1874,  $7,000.  The  available  bcJanoe  July,  1874,  including 
this  appropriation,  was  nearly  $13,000.  A  dike  was  ouilt  by  contract 
on  the  left  bank  of  the  river,  between  the  railroad  bridge  and  the  ferry, 
and  completed  March  8,  1875.  The  channel  was  dredged  along  the 
wharf  front,  where  it  was  found  to  have  filled  in.  The  sand  was  placed 
behind  this  dike  (No.  2)  and  the  channel  completed  50  feet  wide  and  9 
feet  deep  at  low-water  July  28, 1875. 

March  3, 1875,  $5,000.  Applied  to  redredging  the  channel  between 
Deep  Bun  and  the  lower  wharves  as  far  as  the  funds  permitted,  the 
width  being  50  feet  and  the  depth  9  feet.  The  material  was  deposited 
behind  the  dike  (No.  1)  and  the  work  concluded  May  8, 1876. 

August  14, 1876,  $10,000.  This  appropriation  was  made  available  Jan- 
uary 22,  1877.  The  dike  built  in  1872  on  the  right  bank,  below  the 
steamboat  wharf,  had  been  injured  by  ice  and  was  in  danger  of  giving 
way  and  precipitating  the  sand  behind  into  the  channel.  A  new  dike 
(No.  3)  was  therefore  built  outside  of  it,  and  so  as  to  improve  the  line 
of  the  wharf  front.  This  was  done  by  contract,  and  completed  June  12, 
1877.  The  channel  was  also  dredged  between  the  steamboat  wharf 
and  Deep  Bun  50  feet  wide  and  9  feet  deep^  the  contract  being  concluded 
July  26,  1877.  Full  details  of  the  operations,  briefly  summarized,  will 
be  found  in  the  several  annual  reports  of  the  years  mentioned. 

June  18, 1878,  $13,500.  This  appropriation  was  applied  to  building 
dikes  and  dredging  at  Fredericksburg  Bar.    Two  dikes  were  buUt  (No. 
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4)  between  the  lower  end  of  the  city  wharves  and  Hazel  Ban  and  (Kb.  5) 
on  the  left  bank  of  the  river  (below  dike  No.  1),  The  work  was  dwie  by 
contract,  commenced  September  7, 1878,  and  completed  September  2U, 
1879.  The  dredging  incladed  the  excavation  of  a  channel  along  dike 
Ko.  4,  the  removal  of  the  bar  at  the  steamboat  wharf,  and  the  basiu  at 
this  point  for  turning  Steamers.  The  work  was  done  by  contract,  having 
been  commenced  November  26,  1878,  and  completed  April  9,  1879. 
The  sand  dredged  from  the  river  was  placed  behind  dikes  Nos.  1,  3, 
and  4. 

March  3, 1879,  $10,000.  This  appropriation  was  made  available  June 
6,  1879. 

Dike  No.  6,  at  Fredericksburg  Bar,  605.5  feet  long,  was  buUt  by  con- 
tract, for  the  protection  of  ihe  bank  below  Hazel  Run,  and  a  crib  dike, 
80  feet  long,  was  built  by  hired  labor  and  the  purchase  of  materiala. 
This  dike  is  nearly  opposite  the  steamboat  whaif,  and  was  designed  to 
reduce  the  water-way  and  preserve  the  depth  which  had  been  obtained 
by  dredging. 

At  Spottswood  15  spur-dikes  were  built,  of  aggregate  length  of  2,046.6 
feet.  The  entire  reach  in  which.  Spottswood  Bar  occurs  was  examined, 
and  50  snags,  6  drift-logs,  and  one  small  wreck  were  removed. 

WORK  OP  THE  PAST  FISCAL  YEAR. 

At  the  commencement  of  the  year  work  on  the  spur-dikes  at  Spotts* 
wood  Bar  (mentioned  above,  under  the  appropriation  of  1879)  was  in 
progress,  under  the  contract  with  Mr.  Alfred  Kishpaugh,  dated  Decem- 
ber 31, 1879.  The  entire  length,  as  stated  above,  was  2,046.6  feet,  but 
under  the  provision  of  section  14  of  the  specifications  forming  part  of  the 
contract,  515.3  linear  feet  were  estimated  as  shore  connection,  and  paid 
for  at  an  average  price  of  nearly  $1.94  per  linear  fbotj  1,531.3  linear  feet 
being  paid  for  at  the  contract  price  for  fall  dike,  $3.55  per  linear  foot 

The  entire  work  under  this  contract  was  completed  December  23, 1880, 
thus  carrying  over  to  the  present  year  work  which  should  have  been 
completed  during  the  previous  year,  and  thereby  entailing  upon  the 
government  the  expense  of  inspectors  salary  and  other  contingencies 
which  might  have  been  avoided  by  promptness  on  the  part  of  the  con- 
tractor in  supplying  material,  and  by  energy  in  t)U8hing  the  constroo- 
tion  of  the  dikes. 

There  seems  to  be  no  cure  for  dilatory  contractors  but  to  insist  opon 
the  strict  enforcement  of  the  penalty  of  their  bond  which  attaches  to 
failure  to  perform  the  contract  within  a  given  time  unless  prevented  by 
causes  sx)ecially  named.  To  contractors  of  this  class  in  future  notice 
of  such  strict  construction  of  contract  will  be  served  at  the  commence- 
ment of  operations. 

In  addition  to  the  work  by  contract  above  described,  cushions  of  brash 
were  staked  down  to  the  banks  at  and  immediately  below  the  shore  con- 
nection of  aU  dikes  which  had  not  sufQcient  durable  natural  connec- 
tions to  withstand  the  erosion  from  freshets  above  the  height  of  the 
dikes.  This  work  was  done  by  hired  labor,  and  was  deemed  a  necessary 
precaution  until  the  material  from  the  dredged  channel  could  be  depos- 
ited between  the  dikes. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $25,000  for 
continuing  the  improvement.  The  work  projected  under  this  appropria- 
tion was  as  follows: 

Ist.  At  Fredericksburg,  the  construction  of  eight  spur-dikes  to  fnrtha 
contract  the  channel,  aiaed  by  two  deflecting  dikes,  one  of  piles  in  shoal 
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water,  the  other  in  deep  water,  of  crib- work  filled  with  stone;  a  dike  for 
protecting  the  shore  between  Hazel  Run  and  Deep  liuu,  and  preserving 
the  contraction  of  water-way ;  and  a  retaining-dike  at  the  ferry  landing. 

2d.  At  Spottswood  Bar^  theconstruction  of  four  additional  spur-dikes  to 
complete  the  original  project  for  spur-dikes  at  that  locality,  and  the  ex- 
cavation of  a  channel  100  feet  wide  and  11  feet  deep  at  low-water,  the 
material  to  be  deposited  between  the  spur-dikes  (then  in  course  of  con- 
struction, but  now  completed). 

Separate  specifications  were  prepared  for  the  two  classes  of  work, 
dredging  and  dike  construction,  and  proposals  invited  in  the  usual  way. 

The  following  are  abstracts  of  the  bids  received  and oi>ened November 
27, 1880. 


opened 

Spotlsicood  Bavy  Rappahannock  Eiver,  Virginia, 
November  27,  1880. 

Na 

Name. 

AddieM. 

a 

Time  of  com- 
mencement. 

Time  of  com- 
pletion. 

Number  and  kind  of 
machines  used. 

1 
2 
3 

1 
Daniel  Constantine   Baltimore,  Md  . . . . 

Henry  Birch Washington,  D.  C . 

G.H.  Ferris Baltimore.  Md  ... . 

10  27    DecemberlO, 

1880. 

19}  As  early  as 

•   practicable^ 

27}  December  10, 

1     1880. 

Jnne  80, 1881. 
June  30, 1881. 
June  80, 1881. 

One  or  more  Osgood 
dredges. 
Do. 

AUiraci  of  proposals  for  oonstrMcHng  dikes  in  Rappahannock  River,  Virginia,  opened  No- 
vember 27,  im). 


Name  and  address. 

Price  per  linear  foot  for 
constructing  dikes. 

Total 
amount. 

2 

il 

"S 

No. 

1 

1 
1 

1 

1 

Remarks. 

1 

3 

4 

Wm.  H.  Wood,  New  Fork 
Ci^. 

Fnmk  Pidgeon,  Jr..  Phila- 
delphia, Pa. 

Md. 

Alfred  Kishpaugh,  Fred- 
ericksburg, Va. 

$3  65 
380 
849 
325 

1 

13  96  $3  90 

4  10     4  25 

8  40  i  3  49 

2  95  '  3  45 

1 

$19  50 
15  00 
18  00 
18  00 

$13,861  50 
13,899  75 
12.53175 
10, 866  75 

188L 
Jan.  4 

Jan.  4 

Jan.  4 

Jan.  4 

1881. 
June  30 

June  30 

June  80 

June  30 

Informal; 
no  bond. 

The  constmction  of  dikes  was  awarded  to  Mr.  Alfred  Kishpaagh,  of 
Fredericksburg,  and  articles  of  agreement  were  entered  into  December 
6,  18H0.  The  time  of  comraencemeDt  was  fixed  atf  January  4, 1881,  the 
work  to  be  completed  on  or  before  June  30, 1881. 

The  dredging  was  awarded  to  Mr.  Henry  Birch,  of  Washington,  and 
the  contract  was  dated  December  10, 1880.  The  10th  of  December  was 
the  time  fixed  for  the  commencement  of  the  work,  which  was  to  be  com- 
pleted on  or  before  June  30,  1881. 

The  construction  of  the  crib  dike,  an  extension  of  that  built  in  1879, 
61  E  ^ 
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was  begun  February  7, 1881,  and  completed  March  7, 1881.    Its  lengtli 
is  100  feet,  and  the  price  $13  per  linear  foot. 

Dikes  A,  B,  C,  D,  B,  and  F  had  been  constructed  by  the  4th  of  May, 
1881,  when  the  contractor  was  required  to  transfer  the  work  to  Spottfr 
wood  Bar,  so  as  to  complete  the  dikes  there,  in  readiness  for  the  deposi- 
tion of  material  between  them  by  the  contractor  for  dredging.  Tbe«e 
dikes  were  completed  June  27, 1881,  and  the  contractor  resumed' work 
at  Fredericksburg.  During  the  year  there  were  constructed  at  Spotts- 
wood  Bar  2,429.6  linear  feet  of  spur-dike;  and  at  Fredericksburg  100  feet 
of  crib-dike,  555  linear  feet  of  spur-dike,  and  91  linear  feet  of  dike  for 
protection  of  shore  below  Hazel  Run. 

The  contractor  for  dredging  at  Spottswood  Bar  was  unable,  on  aoconot 
of  the  severity  of  the  winter,  to  move  his  machinery  to  the  work,  and 
did  not  begin  operations  uutil  April  12, 1881.  Soon  after  the  beginning 
of  this  work,  an  examination  of  the  projected  channel  showed  that  the 
freshet  of  February  had  taken  away  about  12,000  cubic  yards  of  the 
amount  estimated,  and  by  your  approval  the  contract  was  modified  so 
as  to  permit  the  execution  of  this  amount  of  work  at  Fredericksburg, 
off  the  principal  wharves,  where  the  depth  had  decreased  to  such  an 
extent  as  to  seriously  inconvenience  the  approach  and  maneuver  of  ves- 
sels. To  this  work  the  contractor  was  directead  to  transfer  his  machin- 
ery, and  it  was  begun  May  12, 1881,  and  finished  June  25, 1881 ;  when 
the  machinery  was  ordered  back  to  Spottswood  Bar,  where  at  the  doae 
of  the  fiscal  year  the  work  was  in  progress,  and  at  a  rate  much  more 
satisfactory  than  at  the  beginning  of  his  operations,  when  an  insuffi- 
ciency of  scows  and  of  appliances  and  labor  for  promptly  moving  them 
and  discharging  their  contents  very  much  retarded  the  work  and  has 
caused  the  time  of  completion  to  run  over  the  fiscal  year. 

At  the  close  of  the  year  20,572  cubic  yards  had  been  removed  at 
Spottswood  and  Fredericksburg  bars,  under  this  contract,  at  19}  cent« 
per  cubic  yard. 

In  addition  to  work  under  these  contracts  those  portions  of  old  dikefr^ 
at  Fredericksburg  which  were  injured  by  ice  in  February  have  been 
repaired,  and  800  willow  bushes  have  been  set  out  upon  the  filling  be- 
hind them. 

The  ends  of  spur-dikes,  both  at  Fredericksburg  and  Spottswood,  have 
also  been  protected  from  the  action  of  the  current  by  deposits  of  stone 
upon  brush  mattresses.  This  last-named  work  was  done  by  a  minor 
contract  with  J.  W.  Mills  for  $1  per  cubic  yard  of  stone  deposits,  the 
price  including  cost  of  mattresses  used. 

The  shore  connections  of  such  dikes  at  Spottswood  Bar  as  seemed  to 
need  fortifying  have  been  further  secured  by  cushions  of  brush  staked 
down  to  the  banks.    This  work  was  done  by  hired  labor. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $15,000  for 
continuing  the  improvement.  It  is  thought  best  to  defer  its  application 
until ^the  behavior  of  the  channel  at  Fredericksburg,  under  the  infinence 
of  the  dikes  recently  built  and  in  progress,  shall  have  demonstrated 
how  far  the  expected  results  give  promise  of  realization.  It  is  exi>ected« 
however,  that  six  more  short  spur-dikes  and  two  short  crib-dikes  will  be 
needed  to  secure  uniformity  of  construction  throughout  the  entire  bar, 
and  that  the  fixation  ot  the  channel  and  its  proper  direction  and  uni- 
formity of  dimensions  will  be  most  satisfactorily  secured  by  dredging, 
after  which  it  is  believed  the  dikes  will  maintain  it  in  that  conditioD. 
It  may  therefore  be  several  months  before  specifications  are  submitted 
forwork  under  the  last  appropriation. 
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CONTINUATION  OP  THE  IMPROVEMENT. 

There  will  be  required  to  secure  a  channel  100  feet  wide  and  10  to  11 
feet  deep  at  low- water,  work  at  the  localities  named  as  follows: 

TRBDERICKSBURO  BAR. 

65,000  cabic  yards  dredging,  at  25  cents |16,250  00 

350  linear  feet  spur  dike,  at  $4 1,400  00 

200  linear  feet  crib-dike,  at$15 3,000  00 

20,650  00 
15  per  cent,  for  contingencies 3  097  50 

23,747  50 
pollock's  bar. 

4,000  cnbio  yards  dredging,  at  25  cents |1,000  00 

280  linear  feet  spur-dike,  at  $4 1,120  00 

2,120  00 
15  per  cent,  for  contingencies 318  00 

2,438  00 

BERNARD'S  BAR. 

4,700  cubic  yards  dredging,  at  25  cents fl,  175  00 

410  linear  feet  spur-dike,  at|4 1,640  00 

2,815  00 
15  per  cent,  for  contingencies 422  25 

3,237  25 
Pratt's  bar. 

8,000  cubic  yards  dredging,  at  25  cents $2,000  00 

450  linear  feet  spur-dike,  at|4 1,800  00 

3,800  00 
15  per  cent,  for  contingencies • 570  00 

4,370  00 
castlb's  ferry  bar. 

13,336  cubic  yards  dredging,  at  25  cents |3,334  00 

1, 100  linear  feet  spur-dike,  at  $4 4,400  00 

7,734  00 
15  per  cent,  for  contingencies 1, 160  10 

8,894  10 

MOSS  NECK  BAR. 

2,668  cubic  yards  dredging,  at  25  cents $667  00 

450  linear  feet  dike,  at$4 1,800  00 

2,467  00 
15  percent,  for  contingencies 371  55 

2,838  55 

FARLET  YALE  BAR. 

4,000  cubic  yards  dredging,  at  25  cents $1,000  00 

450  linear  feet  spur-dike,  at  $4 1,800  00 

2,800  00 
15  per  cent,  for  contingencies • 420  00 

3,220  00 

Total 48,745  40 

Deduct  appropriation  of  March  3, 1881 15,000  00 

33,745  40 
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As  this  sum  will  complete  the  improvement  as  far  down  as  Farley- 
vale,  including  that  bar,  I  respectfully  recommend  that  $34,000  (in  round 
numbers)  be  appropriated  for  the  year  ending  June  30, 1883. 

The  following  appropriations  have  been  made: 

March  3,  1871 $15,000 

JnnelO,  1872 15,000 

March  3,  1H73 15.000 

June  23, 1874 7,000 

March  3,  1875 5,000 

August  14,1876 10,000 

June  18,  1878 13,500 

March  3,  1879 10,000 

June  14,  1880 25,000 

March  3,  1881 , 15,000 

The  work  is  in  the  collection  district  of  Tpppannock,  which  is  the  nearest  port  of 
entry.  The  collections  for  the  year  ending  June  30,  1881,  were  $1,177.54.  Fifth  light- 
house district;  nearest  light- house,  Bowler's  Rock. 

Accompanying  this  report  are  maps  of  Fredericksburg  Bar  and  Spotts- 
w^ood  Bar,  showing  their  condition  at  the  close  of  the  fiscal  year. 

The  trade  of  Fredericksburg  for  1880  shows,  omitting  details  of  items, 
a  total  value  of  $4,000,000,  or  an  increase  of  $396,000  over  the  previous 
year. 

Money  statement 

July  1,  1880,  amount  availahle $31,835  13 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$46,835  13 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 17,324  02 

July  1,  1881,  outstanding  liabilities 862  51 

18, 186  53 

July  1,  1881,  amount  available 28,648  60 

Amount  (estimated)  required  for  completion  of  existing  project 222,345  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     34, 000  00 


H  8. 

IMPROVEMENT  OF  TOTUSKI  RIVER,  VIRGINIA. 

A  survey  and  examination  of  Totuski  Eiver  was  ordered  in  the  river 
and  harbor  act  approved  June  23,  1874,  and  this  duty  being  assigned 
to  me  by  the  Chief  of  Engineers,  July  9, 1874,  a  report  and  estimate 
were  submitted  March  3, 1875,  based  upon  a  personal  reconnaissance. 
I  quote  from  my  report: 

Totuski  River  rises  on  the  border  of  Northumberland  County,  Virginia,  flows  south- 
west through  Richmond  County,  and  empties  into  the  Rapiiahannock  River  35  miles 
from  its  mouth  and  7  miles  below  the  town  oi  Tappahannock.  It  is  20  miles  lon^, 
and  has  a  width  varying  from  200  t<o  500  feet.  About  5  miles  from  its  month  it  is 
crossed  by  a  bridge  without  a  draw,  over  which  passes  the  county  road.  The  exami- 
nation was,  therefore,  limited  to  the  portion  of  the  river  below  the  bridge. 

The  tides  reach  abovethe  bridge,  the  mean  range  at  the  mouth  being  about  1.6  feett 
and  the  stand  at  high- water  is  somewhat  prolonged  probably  by  the  contracted  outle, 
and  the  bar  at  the  mouth. 

The  obstructions  to  the  navigation  are  found  in  the  bar  at  the  month  in  the  Rappa- 
hannocky  and  in  Booker's  Bar,  about  half  way  between  the  bridge  and  the  mouth  of 
the  river.  The  bar  is  the  most  serious  obstruction,  and  it  is  stated  by  those  living 
near  this  i>oint  that  if  the  bar  were  removed  a  draw  would  be  placed  in  the  bridge, 
which  would  add  4  miles  to  the  navigation. 
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Booker's  Bar  is  2i  miles  below  the  bridfi^ey  and  between  these  points  tlie  depth  varies 
from  7i  to  24  feet,  shoaling  to  3  feet  at  low-water  on  the  bar.  If  the  bar  is  regarded 
as  being  limited  by  the  curves  of  6  feet  of  depth,  it  has  a  length  of  2,490  feet.  About 
750  feet  above  the  bar  the  river  has  a  width  of  about  200  feet,  which  increases  to  about 
900  feet  near  the  middle  of  the  bar,  and  is  reduced  to  GOO  feet  at  a  distance  of  650  below 
it.  The  channel  marked  by  the  curves  of  2  feet  of  depth  has  a  more  gradual  increase  and 
decrease,  the  width  at  the  head  being  195  feet,  at  the  middle  of  the  bar  482  feet,  and 
at  the  end  about  312  feet.  The  bar  can  be  further  described  as  occurring  at  the  cross- 
ing from  the  concave  channel-way  on  the  right  to  the  concave  channel-way  on  the 
leit,  caused  by  the  deflection  from  the  shore. 

The  bar  is  composed  of  soft  mud. 

Bet^veen  the  bar  and  the  mouth  the  maximum  depth  is  22  feet. 

The  bar  at  the  mouth  of  the  creek  in  the  Rappahannock  River,  has  li  feet  more 
water  on  it  than  Booker's  Bar.  The  cost  and  dimcultj^  of  improving  the  channel  on 
the  outer  bar  are  considerable.     I  have,  therefore,  not  included  it  in  my  estimate. 

The  low- water  depth  on  this  bar  is  4^  feet,  which  is  increased  to  6  feet  at  mean  high- 
water,  a  depth  sufficient  for  the  present  needs  of  navigation. 

To  correct  the  effect  of  Booker's  Bar  I  would  propose  to  dredge  a  channel  through 
it  with  a  width  of  60  feet  and  a  depth  of  8  feet  permitting  the  bottom  to  take  me 
natural  slopes,  and  to  construct  a  dike  as  indicated  by  an  unbroken  line  in  red  on  the 
chart  with  a  length  of  2,4(X)  feet. 

The  dike  should  have  a  height  not  greater  than  half- tide  and  should  be  pervious  to 
water 

During  the  year  an  examination  was  made  of  Booker's  Bar,  and  the 
following  estimates  are  submitted  in  Hue  of  those  previously  given. 

bookbr's  bar. 

2,400  linear  feet  of  dike,  at  $4  per  foot $9,600  00 

For  a  channel  60  feet  wide  and  8  feet  deep  at  low-water: 
25,520  cubic  yards  of  dredging,  at  35  cents 8,932  00 

18,532  00 
Contingencies,  15  per  cent 2,779  80 

21,311  80 

BAR  AT  MOUTH. 

For  a  channel  100  feet  wide  and  8  feet  deep  at  low-water : 

30,890  cubic  yards  dredging,  at  35  cents $10,811  50 

Contingencies,  15  percent 1,621  73 

12,4:^  23 

Total  for  the  two  bars 33,745  03 

The  act  of  June  14, 1880,  appropriated  $2,500  for  the  improvement  of 
this  river,  and  the  work  was  assigned  to  me  by  the  Chief  of  Engineers 
June  17, 1880. 

It  being  apparent  that  the  appropriation  was  too  small  to  be  expended 
economically,  no  effort  was  put  forth  to  make  the  examination,  neces- 
sary as  a  basis  for  a  project,  and  no  project  was  submitted  until  after 
the  further  appropriation  of  $2,500,  by  act  of  March  3, 1881,  gave  prom- 
ise of  better  results  from  the  expenditure  of  the  combined  appropriations. 

An  examination  was  then  made,  a  project  submitted  for  the  construc- 
tion of  a  dike  at  Booker's  Bar,  specifications  were  prepared,  and  the 
work  offered  for  contract,  by  public  advertisement  in  the  usual  way,  the 
proposals  to  be  opened  July  9, 1881. 

The  following  appropriations  have  been  made : 

Jnnel4,  1880 v $2,500 

March  3,  1881 2,500 

I  would  respectfully  recommend  an  appropriation  of  $17,000  for  the 
year  ending  June  30, 1883. 
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The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port  of 
entry. 
The  collections  in  this  district  for  the  fiscal  year  ending  June  30, 1681,  were  |1,177.54. 
The  nearest  light-house  18  Bowler's  Rock,  in  the  fifth  light-house  district. 

Money  statement. 

July  1, 1880,  amount  available $2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

15,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 45  00 

July  1,  1881,  outstanding  liabilities 9  19 

54  19 

July  1,  1881,  amount  available 4,945  81 

Amount  (es*  imated)  required  for  completion  of  existing  project 29, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1883.    17, 000  00 


STATISTICS  OP  TRADE. 

There  are  about  100  square  miles  of  country  tributary  to  the  landings  on  this  river, 
contaiuiuff  a  population  of  about  3,500. 

The  value  of  shipments  during  the  year  1880  are  estimated  at  $124,300,  and  of  re- 
ceipts, $40,000. 

The  stream  is  navigable  to  Totuski  Bridge,  5  miles  from  its  mouth,  and  3  miles  from 
Warsaw,  the  county  seat  of  Richmond  County. 

The  entire  business  of  the  conmiunity  is  increasing  yearly,  and  Totuski  Creek  is  one 
of  the  most  important  tributaries  of  the  Rappahannock. 


Hg. 

IMPROVEMENT  OF  URBANA  CREEK  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

This  creek  is  a  tidal  tributary  of  the  Eappahannock,  taking  the  char" 
acter  of  an  estuarj',  and  is  really  a  harbor,  and  the  only  harbor  on  that 
(the  right)  side  of  the  Eappahannock  for  a  distance  of  60  miles. 

A  survey  was  made  in  December,  1874,  a  report  of  which  will  be  found 
in  the  report  of  the  Chief  of  Engineers,  1875,  Part  I,  page  13D. 

The  obstruction  to  navigation  was  found  to  be  a  bar  at  its  mouth,  or 
strictly  a  flat  of  the  Rappahannock  River,  over  which  the  stream  makes 
its  way  to  the  main  channel  of  the  Rappahannock.  The  least  depth  of 
the  water  on  this  flat  was  6^  feet. 

The  landing  and  town  of  Urbana,  the  commerce  of  which,  with  its 
tributary  area  of  country,  this  improvement  was  designed  to  benefit,  is 
situated  three-quarters  of  a  mile  above  the  bar. 

The  project  for  the  improvement  was  the  excavation  of  a  channel 
through  the  bar  150  feet  wide  and  10  feet  deep  at  low-water,  at  an  esti- 
mated cost  of  $20,000. 

The  flrst  appropriation  for  the  improvement  was  made  March  3, 1879, 
amounting  to  $5,000.  Under  this  appropriation  a  contract  was  made 
with  Thomas  P.  Morgan,  jr.,  of  Cumberland,  Md.,  for  dredging,  at  24 
cents  per  cubic  yard,  in  confonnity  to  the  project  as  far  as  the  funds 
would  permit.    Work  was  begun  October  18, 1879,  and  completed  Feb- 
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niary  2, 1880,  resulting  in  securing  a  channel  throngh  the  bar  80  feet 
wide  and  10  feet  deep.  Full  details  of  the  work  may  be  found  in  the  report 
of  the  Chief  of  Engineers  for  the  year  ending  June  30,  1880. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,500  for  con- 
tinuing the  improvement.  Proposals  for  widening  the  channel  were  in- 
Tited  in  the  usual  way,  and  the  following  bids  were  received  and  opened 
September  11, 1880: 

Ahatraci  of  proposaU  for  dredging  in  Urhana  Creek,  Virginia,  opened  September  11,  1880 


No. 

Name  Mid  address. 

Time  of  com. 
menoement. 

Time  of  com- 
pletion. 

ll 

is 

1 
2 
8 

Daniel  ConstanUne,  Balti- 
more, Md. 

Henry  P.  Gilbert,  George- 
town, D.  C. 

National  Dredging  Company, 
Washington,  D.  C. 

10  88 
40 
80 

Jan.  1,1881 

One  Osgood 
dredge. 

One  Osgood 
dredjte. 

Kequisite 
machinery. 

Cu,yd$. 
300 

150-300 

Spring  of  1881. 

or  earlier. 
Early  as  practi- 

Jane  30,1881.... 

The  work  was  awarded  to  National  Dredging  Company,  at  30  cents 
per  cubic  yard,  and  a  contract  entered  into  witli  them  October  6, 1880, 
the  work  to  be  begun  by  the  1st  of  March,  1881,  and  completed  on  or 
before  June  30,  1881. 

At  the  close  of  the  fiscal  year  no  arrangements  had  been  perfected  by 
the  contractors  for  commencing  the  work,  and  30  days'  additional  time 
was  granted  them. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $4,000  for 
continuing  the  improvement,  and  specifications  were  prepared  and  pro- 
posals invited  by  advertisement  dated  June  9, 1881,  for  widening  and 
deepening  the  channel  through  the  bar  at  the  mouth  of  the  creek,  the 
proposals  to  be  opened  July  9,  1881. 

Appropriations  have  been  made  as  follows: 

March  3,  1879 $5,000 

Jane  14,  1880 2,500 

March  3,  1881 4,000 

For  the  completion  of  the  work  $8,500  will  be  needed,  and  I  respect- 
fully recommend  the  appropriation  of  that  sum  for  the  year  ending  June 
30,  1883. 

Urbana  is  a  port  of  entry,  and  is  in  the  collection  district  of  Tappahannock. 
The  collections  for  the  year  ending  June  30,  Iddl,  were  $1,177.54. 


Money  statement. 

July  1,  1880,  amount  available $2,636  66 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$6,636  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 60  44 

July  1,  1881,  amount  available 6,576  22 

Amount  (estimated)  required  for  completion  of  existing  project 8, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    8, 500  00 


968         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

STATISTICS  OF  TRADE. 

The  valne  of  shipments  for  the  yeax  1880  was  $219,200,  and  of  the  receipts  |76,400. 
This  report,  kindly  furnished  by  Mr.  T.  E.  Sutton,  was  accompanied  by  the  follow- 
ing remarks: 

"  By  the  improvement  of  this  creek  we  develop  a  country  that  has  been  entirely  cut 
off  fiom  water  communication,  a  country  in  which  many  poor  people  reside  who  own 
vast  tracts  of  forest  land,  the  timber  from  which  might  afford  them  a  comfortable 
support. 

"There  has  just  been  erected,  and  is  now  in  successful  operation,  a  large  oyster  and 
fruit  canning  house  at  this  place  that  must  necessarily  revive  fruit  culture. 

"Some  Philadelphia  parties  are  contemplating  the  erection  of  suitable  buildings  for 
a  summer  resort. 

"A  marine  railway  is  also  in  contemplation,  and  it  is  the  intention  of  those  inter- 
ested to  complete  it  at  an  early  date. 

*'A  petition  is  now  being  circulated  and  signed  by  vessel-owners,  captains,  and  others 
interested,  to  have  the  custom-house  removed  from  Tappahannock  to  this  place,  as 
being  more  convenient  and  accessible,  affording  a  much  better  harbor,  and  always  free 
from  ice." 


H  10. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

A  full  description  of  that  portion  of  the  river  requiring  improvement, 
about  36  miles  in  length,  and  an  account  of  the  obstructions  to  naviga- 
tion, are  contained  in  the  Report  of  the  Chief  of  Engineers  for  the  year 
1879-'80,  and  may  be  found  in  Part  I,  page  770. 

The  following  table  presents  a  summary  of  the  localities  requiring 
improvement,  nature  of  improvement,  and  estimate  of  cost: 


Name  of  locality. 


1^ 

r 


Description  of  work. 


I, 

I 


Pocket  Bend  Cut-oif 

Secoud  Cut-off 

Komovioglo}^8,  trees,  anddriftasfaras  Aylett's. 

"Wreck  at  A ylott's 

Old  Hall  Bar 

"Wreck  below  Aylett's 

"Walker's  Bar 

Sale's  Bar 

Presque  Isle  Bar 

Betwien  Presque  Isle  and  Robinson's 

Robinson's  Bar 

PoiQt«»r'8  or  Latane's  Bar 

Line  Tree  Bar 

At  other  points 


Milet. 
12? 
15 
26 
26 
27 
274 
82 
324 
33 


Closing  channel 

do 

Removinf;  suags,  Slo  . 

RemoTiug  wreck 

Dredgiug 

Removing  wreck 

Dredging 


-do. 


35 
38 
38} 


Removing  snags,  &c. 

Dredging 

do 

do    

Snags,  &o 


Add  for  contingencies  10  per  cent. . 
Total 


Ou.yd9. 


6,666 


7.407 
5. 925 
10,666 


8,888 
7,111 
4,742 


34,058 


The  distances  are  only  approsimatoly  correct. 

The  dredging  is  intended  to  ^ve  4^  feet  on  all  the  bars  at  extreme 
low- water,  5J  feet  at  ordinary  low-water,  and  from  7^  to  8J  feet  at  high- 
water. 
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The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,500  for 
the  improvement,  being  the  first  appropriation  for  this  river,  and  the 
work  was  assigned  to  me  by  the  Chief  of  Engineers  June  17, 1880. 

•The  project  for  the  improvement,  which  was  approved  October  1, 1880, 
contemplated  the  removal  of  all  such  obstructions  as  wrecks,  snags,  logs, 
and  overhanging  trees,  before  attempting  any  dredging  operations;  the 
work  to  be  done  by  hired  labor  under  an  overseer,  and  with  the  plant 
used  for  like  purposes  on  the  Pamunkey  Eiver. 

WOBK  OF  THE  PAST  FISCAL  YEAB. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $3,300  for  con- 
tinuing the  improvement.  It  was  then  seen  that,  with  the  increased 
funds  available  for  the  two  rivers,  Mattaponi  and  Pamunkey,  the  work 
on  Mattaponi  could  not  be  accomplished  without  unreasonable  delay  on 
the  plan  projected  under  the  previous  appropriation,  namely,  by  using 
the  Pamunkey  plant  after  that  work  should  have  been  completed.  It 
was  therefore  recommended  and  approved  that  a  separate  plant,  simi- 
lar to  that  on  the  Pamunkey,  be  constructed,  that  the  work  might  pro- 
ceed without  delay. 

Accordingly,  materials  were  purchased  in  open  market,  and  the  plant 
built  by  hired  labor  at  New  Castle  Landing,  on  the  Pamunkey  River, 
there  being  facilities  at  that  place  which  could  not  be  found  on  the 
Mattaponi. 

At  the  end  of  the  fiscal  year  the  plant,  consisting  of  derrick,  derrick- 
boat,  quarter-boat,  scow,  and  small  canoes,  together  with  the  necessary 
tools  and  appliances,  was  ready  for  work,  and  instructions  were  given 
to  take  it  around  by  West  Point  up  the  Mattaponi,  and  begin  operations 
at  Aylett's,  working  up  stream,  and  removing  all  snags,  dnft  logs,  over- 
hanging trees^  &c.,  found  to  obstruct  the  channel. 

Appropriations  have  been  made  as  follows : 

June  14,  1880 $2,500 

March  3,  1881 3,300 

The  amount  needed  to  complete  the  improvement  is  $28,300. 

I  respectfully  recommend  that  $10,000  be  appropriated  for  the  year 
ending  June  30, 1883. 

The  work  is  in  the  collection  district  of  Yorktown,  which  is  the  nearest  port  of  en- 
try.   The  collections  for  the  year  ending  June  30,  1881,  were  $1,186.08. 
The  nearest  light- house  is  JBell  Rock,  lu  the  fifth  light-house  district. 

Money  statement. 

July  1,  1880,  amount  available $2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 300  00 

$5,800  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 1,444  09 

July  1,  1881,  amount  available 4,355  91 

Amount  (estimated)  required  for  completion  of  existing  project 28, 300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  10,  GOO  00 
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IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

A  detailed  description  of  that  portion  of  the  river,  about  30  miles  in 
length,  which  requires  improvement,  with  an  account  of  the  obstructioiw 
to  navigation,  may  be  found  in  the  report  of  the  Chief  of  Engineers  for 
the  year  1879-'80,  Part  I,  p.  773. 

The  localities  requiring  improvement,  nature  of  improvement,  and 
estimates  of  cost,  are  summarized  in  the  following  table: 

Approximate  estimate, 
[The  diBtanoe  in  miles  is  reckoned  from  Hanovertown,  and  is  estimated,  n«t  measured.) 


1 

a 
.s 

Cost  of  removing— 

Dredging. 

LooaUties. 

1 

4 

1 

t 

1 

a 

s 

h 

{ 

5 

Potomoy  Creek '.. 

4 
5 

13 
14 
14i 
18 

m 

28 
31 
80 

2,000 

$1,17« 

i,a» 

Ml 

$i'666 

Whale's  Back  Bar 

i*766 

1,215 

New  Castle  Ferrv 

800 
400 

Skidmore's  Bar,  or  Upper  Basset 

Bassett's  Ferry 

2,700 

1,215 

l,tU 

Bassett's  Bar  

$3,000 
l.«00 

2.800 

1,260 

<aM 

Carter's  Island 

300 

1.  w 

Sprinf^  Bar 

8,400 

1,530 

1,5M 

TIpingTroe 

800 

"ms 

Garlic's  Bar 

800 

m 

Month  of  river 

Aggrefi^te 

6,400 

2.800 

14.200 

8,890 

14.9* 

Add  20  per  cent,  for  contlnffencies 

2.ni 

Total  estimate.. 


n,3 


WOBK  OF  THE  PAST  PISCAIi  YEAB. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,500  fo 
this  improvement,  being*  the  first  appropriation,  and  the  work  wu 
assigned  to  rvud  by  the  Oliief  of  EagiDeers  June  17,  1880. 

The  project  for  the  improvement,  approved  October  1, 1880,  was  ai 
follows :  ' 

To  purchase  in  open  market  the  necessary  snagging  equipment  and 
material  for  building  a  derrick-boat,  quarter-boat,  scows,'  &c.,  and  to 
build  the  boat,  and  remove  by  hired  labor,  under  an  overseer,  such 
obstructions  as  wrecks,  snags,  logs,  and  overhanging  trees, 

A  plan  for  derrick-boat  and  derrick  was  prepaS^,  and  proposals  in- 
vited for  lumber,  materials,  and  tools. 

Great  difficulty  was  experienced  in  getting  bids  for  an  amount  of  lum- 
ber so  small  and  of  special  dimensions,  but  a  contract  was  made  and 
the  lumber  inspected  in  December,  when  it  was  found  that  a  great  por- 
tion of  it  failed  to  conform  to  the  specifications  either  in  quality  or 
dimensions,  and  the  remainder  of  the  month  was  consumed  in  makiof 
good  the  deficiencies,  when  the  severe  weather  began  which  put  an  end 
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to  all  further  operations.    It  was  not  until  March,  1881,  that  the  overseer 
was  placed  on  duty  again. 

On  the  28th  of  April,  the  derrick,  derrick-boat,  quarter-boat,  and  scow 
having  been  completed,  snagging  operations  were  begun  at  Hanovertown 
(or  Dabney's  ferry)  and  prosecuted  without  interruption  till  the  close 
of  the  fiscal  year,  when  the  following  work  had  been  done : 

Miles  of  river  cleared  of  obstructions 4 

Snags  remoyed : 

Number 479 

Total  length ...feet..  11,679 

Average  diameter inches..       12.6 

Drift  logs  removed : 

Number 119 

Total  length ...feet..  1,561 

Average  diameter ...inches..  13.3 

Trees  feUed: 

Number 225 

Average  diameter  ...••• ...inches..        llf 

It  is  believed  that  the  portion  of  the  river  next  below  this  work  con- 
tains fewer  obstructions  of  this  class  as  the  distance  from  the  point  of 
beginning  increases. 

The  appropriation  of  $2,500,  by  act  of  March  3, 1880,  will  be  applied 
to  continuing  snagging  operations  in  the  same  way. 

Appropriations  have  been  made  as  follows : 

June  14,  1880 $2,500 

March3,  1881 2,500 

The  amount  required  for  the  completion  of  the  existing  project  is 
$12,500,  all  of  which  can  be  profitably  expended  in  the  year  ending 
June  30,  1883,  as  the  greater  part  of  it  will  be  expended  by  contract  in 
dredging.  I  therefore  respectfully  recommend  that  that  sum  be  ap- 
propriated. 

The  work  is  in  the  collection  district  of  Yorktown,  which  is  the  nearest  port  of  entry. 
The  collections  for  the  year  endiog  June  30,  1881,  were  |l, 186.08. 
The  nearest  light-house  is  BeU  Kock,  in  the  fifth  light-house  district. 

Money  statement. 

July  1,  1880,  amount  available |2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 '. 2, 500  00 

$5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 2,448  81 

July  1,  1881,  amount  available 2,551  19 

Amount  (estimated)  required  for  completion  of  existing  project 12, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  12, 500  00 


H    12. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

A  survey  of  the  bars  forming  the  obstructions  to  the  navigation  of 
this  river  was  made  in  1879  by  Capt  Ghas.  B.  Phillips,  whose  report 
and  estimate  for  the  improvement  may  be  found  in  the  report  of  the 
Chief  of  Engineers  for  the  year  ending  June  30, 1880,  Appendix  I,  p.  18. 
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The  project  for  the  improvement  was  the  excavation  of  channels  22 
feet  deep  and  200  feet  wide  through  the  bars  at  West  Point  and  Poto- 
potank,  with  an  increased  width  at  the  wharves  at  West  Point. 

WORK  OF  THE  PAST  FISCAI-  YEAR. 

The  first  appropriation  for  this  improvement  was  made  in  the  river 
and  harbor  act  of  June  14, 1880,  the  amount  being  $10,000. 

This  amount  being  insufficient  to  effect  a  satisfactory  improvement 
through  the  bars  at  West  Point,  the  recommendation  that  it  be  applied 
to  the  improvement  of  the  bar  at  Potopotank  Creek  was  approved,  and, 
after  the  usual  advertisement,  bids  as  follows  were  receivai  and  oi>ened 
September  11, 1880,  for  dredging  a  channel  through  Potopotank  Bar 
22  feet  deep  and  as  wide  as  t£e  ^nds  would  permit. 

Abstract  of  proposals  for  dredging  in  York  River,  Virginiaf  opened  September  11,  1880. 


No. 


Kame  and    ddress. 


•n-^ 

A^ 


H.  R  Culpepper.  Portamoiitli,  J  *|0^19|    |  ^^  ^^  ^^ 


O.   H.  Ferris,  Baltimore,  Md. 

National  Dredging,  Company, 
Waahington,  D.C. 

Geo.  C.  Fobea  &  Company,  Bal- 
timore, Md. 


Si 
15 


Deo.  15. 1890. 


A«    early    as 
practicable. 

[Between 
Oct.  15  and 
Nov.1,1880. 


Jane  30. 1881. 
July  1, 188L 


Komberand  kinds  if 
machtnea 


COne  or  more  Oagiri 
I     dredgcia. 

I  All      machiBery     n- 
qain*d. 
June  30, 188L     Requisite  machinery. 


^1«    liNov.MM       '''''         ^ 


One  or  more  rlsm  aWll 
dredges. 


*  For  material  moved  5  miles  or  less,    t  For  material  moved  over  5  miles. 

X  For  material  moved  average  distance  of  6  mUes.    §  For  material  moved  distuiee  of  7  to  11  ai  laa. 

The  award  of  work  was  made  to  the  National  Dredging  Company  at 
16  cents  per  cubic  yard,  and  the  contract  was  entered  into  Octol^er  6, 

1880,  the  work  to  be  begun  on  or  before  the  1st  of  March,  1881,  and 
completed  on  or  before  June  30, 1881. 

The  contractors  reported  their  readiness  to  begin  on  the  29th  of  No- 
vember, 1880. 

A  party  was  sent  down  to  lay  out  the  work  and  an  inspector  pro- 
vided, but  the  contractor's  plant  did  not  appear  till  the  16th  of  Decem- 
ber, thoQgh  inspected  daily,  being  prevented  by  rough  weather  from 
transferring  their  machine  from  the  Delaware  liiver.  A  further  delay, 
waiting  for  coal,  till  the  28th  of  December,  followed.  Three  days'  work 
was  then  accomplished,  followed  by  a  suspension  for  seven  days  on 
account  of  running  ice.  From  the  18th  of  January  up  to  JanaaVy  3L 
more  or  less  work  was  done  every  day,  but  great  difficulty  was  expe- 
rienced in  keeping  ranges  in  position,  and  frequent  delays  were  caut^ 
by  the  necessity  of  suspending  work  till  they  could  be  replaced.  From 
this  time  to  February  11  no  work  was  done,  owing  to  ice  and  stormy 
weather,  after  which  time  the  delays  were  less  frequent,  and  fair  prog- 
ress was  made  until  the  contract  was  completed  on  the  31st  of  March, 

1881,  58,809  cubic  yards  having  been  taken  out,  at  15  cents  per  calHc 
yard. 

The  result  of  the  work  was  a  channel  through  Potopotank  Bar,  106 
feet  wide  and  22  feet  deep  at  low- water,  which  is  all  the  improvement 
that  will  be  required  at  this  locality  at  present. 
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The  rivet  and  harbor  act  of  March  3, 1881,  appropriated  $25,000  for 
the  improvement  at  West  Point. 

Specifications  were  prepared  and  proposals  invited  by  public  adver- 
tisement dated  June  9,  1881,  the  proposals  to  be  opened  July  9,  1881. 

Appropriations  have  been  made  as  follows : 

June  14,  1880 $10,000 

March  3,  1881 25,000 

The  amount  required  for  the  completion  of  the  improvement  is  $93,000, 
and  I  respectfully  recommend  that  $50,000  be  appropriated  for  the  year 
ending  June  30, 1883. 

York  River  is  in  the  coUection  district  of  Yorktown,  which  is  the  nearest  port  of 
entry. 
The  collections  for  the  year  ending  June  30,  1881,  were  $1,186.08, 
The  nearest  light-house  is  Bell  Ruck  in  the  fifth  light-house  district. 

Money  statement 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  ifarch  3,  1881 25, 000  00 

$35,000  00 

July  I,  l!^l,  amount,  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1H80 10,a*>3  12 

July  1,  1881,  outstanding  liabilities 48  00 

10,901  12 

July  1,  1881,  amount  available 24,098  88 

Amount  (estimated)  required  for  completion  of  existing  project 93, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 


STATISTICS  OF  TRADK. 


The  value  of  shipments  at  West  Point  during  the  year  1880,   by  water,  was 
$30,569,567.80,  and  of  receipts  $0,911,862.32. 


Vessels  engaged  in  trade  during  the  year  ] 

1880. 

Description. 

Departures. 

Arrivals. 

No. 

ToUlton.   «-^,-* 

No. 

Total  tons. 

Greatest 
draaght. 

St«am 

512 

1      Feet. 

SI.OffiLfU                101 

512 
260 

84.645.69 
Light. 

Feet 
191 

Sail 

200       6S.  000  00                U 

1 

Sail  vessels  arrive  light  for  wood,  ties,  and  lumber. 

Average  value  of  each  cargo  delivered $59,706  18 

Average  value  of  each  cargo  received 13,500  60 


H  13. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 
HISTORY  OP  OPERATIONS. 


The  first  appropriation  for  the  improvement  of  this  river  was  made 
June  18, 1878,  amounting  to  85,000. 

The  obstruction  to  navigation  consisted  of  three  bars,  Binn's,  Old  Fort, 
and  Windsor  Shoals,  ftx)m  23  to  25  miles  above  the  mouth  of  the  river. 
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Under  this  appropriation  channels  60  feet  wide  and  8  feet  deep  at 
low- water  were  dredged  through  Windsor  Shoals  and  Old  Fort  Bare, 
and  a  channel  100  feet  wide  and  8  feet  deep  at  low- water  through  Binn's 
Bar.    This  work  was  completed  May  6,  1879. 

The  next  appropriation  was  made  March  3, 1879,  but  was  so  sniall  in 
amount  ($1,000)  that  no  improvement  could  be  economically  effected. 
Its  expenditure  was  therefore  deferred,  and  the  reason  therefor  ftdly 
stated  in  the  last  annual  report. 

WORK  OF  THE  PAST  FISCAL  YEAR. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,000  tot 
continuing  operations.  This,  with  the  previous  unexpended  appropria- 
tion, made  an  available  sum  at  the  beginning  of  the  fiscal  year  of  $3,000. 

Proposals  were  invited  for  widening  the  channels  through  the  three 
bars,  and  the  following  bids  were  received,  and  opened  Septenaber  11, 
1880: 

Abstract  of  proposals  for  dredging  in  Chickalioniiny  JBtver,  Virginia;  opened  Septttnher  11, 

looO, 


No. 


Name  and  address. 


H.  E.  Culpepper,  Portsmouth, 
Va. 

O.  H.  Ferris,  Baltimore,  Md  . . 

Alfred  Kishpaagh,  Freder- 
icksburg, Va. 

Henry  P.  Gilbert,  George- 
town, D.  C. 

National  DredgingCompany, 
Washington,  D.  C. 


|0  14.0 

C*16 

H18 

85 

C*21 

{  t25 

18 


o  S 

li 


Nov.  5, 1880.., 

Jan.  1,1881.... 

First  week  in 
April,  1881. 

As  early  as 
practicable. 

As  early  as 
practicable. 


i 

a 

H 


Apr.  80, 1881 
July   1,1881 


June  30, 1881 
June  30, 1881 


1  or  more  Osgood 
dredges. 


1  dipper  dredge. . . 

1  Osgood  dredge . . 

Necessaij  machiB- 
ery. 


II 


15 


II 


Ott.W«. 


*For  Binn*s  Bar  only. 

tFor  Old  Fort  and  Windsor  Shoals  Bars. 


The  work  was  awarded  to  H.  E.  Culpepper,  of  Portsmouth,  Va,,  at 
14.9  pents  per  cubic  yard,  and  the  contract  was  entered  into  September 
27J^880. 

Work  was  begun  November  13, 1880,  at  Binn^s  Bar,  and  completed 
December  16, 1880,  when  10,000  cubic  yards  had  been  removed,  securing 
an  additional  width  of  100  feet  to  the  channel  dredged  in  1879,  making 
the  channel  now  200  feet  wide,  and  8  feet  deep  at  low- water. 

At  Old  Fort  Bar  work  was  commenced  December  17, 1880,  and  com- 
pleted December  27, 1880.  The  channel  which  was  dredged  in  1879, 60 
feet  wide  and  8  feet  deep,  was  widened  to  100  feet,  2,440  cubic  yards 
having  been  removed. 

The  contractor's  plant  was  removed  to  Windsor  Shades  Bar,  but 
before  operations  could  be  begun,  ice  formed  over  the  river,  and  caused 
suspension  of  work  until  January  31, 1881,  when  two  days'  work  was 
done,  and  the  work  again  suspended  by  ice  in  the  river. 

Work  was  again  resumed  on  the  8th  of  February,  and  continued  till 
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the  18th  of  Febraary,  when  the  work  at  Windsor  Shades  Bar  was  com- 
pleted. 

The  channel,  which  wjis  dredged  in  1879  to  a  width  of  60  feet,  and 
depth  of  8  feet  at  low-water,  was  widened  to  100  feet,  4,493  cubic  yards 
having  been  removed. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $2,000  for 
continuing  the  improvement. 

The  work  remaining  to  be  done  is  the  construction  of  dikes  to  close 
several  subsidiary  channels,  and  the  removal  of  snags  and  drifts  at 
points  above  the  improved  bars. 

The  amount  available  is  too  small  to  economically  put  to  contract  the 
construction  of  dikes,  or  to  justify  the  construction  of  such  a  plant  as 
would  be  required  for  executing  the  work  by  hired  labor  without  assur- 
ances of  further  appropriation. 

The  removal  of  snags,  drift,  &c.,  being  work  of  such  a  nature  as  is  dif- 
ficult to  specify,  except  at  a  disproportionate  expense  for  the  necessary 
minute  surveys  and  estimates,  can  be  most  economically  and  satisfac- 
torily done  by  hired  labor,  with  a  plant  designed  for  such  work. 

As  two  such  plants  have  been  constructed  by  me  during  the  year,  for 
use  on  the  M attaponi  and  Pamunkey  Rivers,  it  is  respectfully  recom- 
mended that  the  entire  sum,  $5,000,  needed  for  the  completion  of  this 
work,  be  appropriated  for  the  year  ending  June  30, 1883,  and  that  one, 
or  both  of  the  plants  mentioned  be  transferred  to  the  Chickahominy  on 
the  completion  of  the  work  for  which  they  were  built,  or  whenever  funds 
are  not  available,  to  keep  them  in  operation,  and  complete  the  improve- 
ment of  Chickahominy  by  their  use  with  hired  labor. 

Appropriations  have  been  made  as  follows : 

June  18,  1878 $5,000 

March  3,  1879 1.000 

June  14,  1880 2,000 

March  3,  1881 2,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry. 

The  collections  for  the  year  endinc  June  30,  1881,  were  $19,397.93. 

The  nearest  light-house  is  Deep  Water  Shoal  light-house,  in  the  fifth  light-house 
district. 

Money  statement 

July  1,1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,976  35 

July  1, 1881,  amount  available 2, 023  65 

Amount  (estimated)  required  for  completion  of  existing  project 5,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 


STATISTICS  OF  TRADE. 


The  shipments  from  this  river  for  the  year  1880  amounted  in  value  to  $844,000,  and 
the  receipts  to  $430,500.  Mr.  C.  Perkins,  of  Providence  Forge,  to  whom  I  am  indebted 
ff»r  these  statistics,  adds,  that  *'the  removal  of  obstructions  and  drainage  is  very  much 
needed  in  the  upper  tributaries  of  the  stream.'' 
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H  14. 

IMPROVEMENT  OF  STAUNTON   RIVER,  VIRGINIA. 

HISTORY  OP  THE  IMPROVEMENT. 

An  examination  of  the  river  between  Brookneal  and  Roanoke  StaHoa 
was  made  in  1878,  in  obedience  to  the  instructions  of  the  Chief  of  En- 
gineers, and  my  report  may  be  found  in  his  report  for  1879,  p.  621. 

The  first  appropriation  for  improvement  was  made  March  3,  1879, 
when  $5,000  was  appropriated. 

A  survey  was  necessary  before  plans  for  improvement  conld  be  pre- 
pared, and  the  survey  was  made  in  October  and  November,  1879,  a  re- 
port of  which,  with  estimates  in  detail,  may  be  found  in  the  reiK>rt  of 
the  Chief  of  Engineers  for  1880,  p.  780. 

The  project  for  the  improvement  was  to  provide  a  channel  throngh 
the  bars  and  ledges,  not  less  than  35  feet  wide  and  2  feet  deep  at  low- 
water  ;  the  improvement  to  be  effected  by  blasting  rock,  and  by  remov- 
ing sand-bars  by  means  of  spur  dikes  of  crib-work  filled  with  stone,  for 
contracting  the  water-way.  At  the  close  of  the  fiscal  year  ending  Jose 
30, 1880,  all  the  plant  necessary  for  beginning  the  improvement  had  been 
provided.  A  derrick,  derrick-boat,  quarter-boat,  and  stone  soowh  were 
built  by  hired  labor,  and  with  tools  and  materials  purchased  in  opea 
market. 

WrORK  OF  THE  PAST  FISCAL  TEAR. 

The  work  of  quarrying  stone  was  begun  in  July,  near  Clark^s  Dam, 
and  continued  till  August  19,  when  812  cubic  yards  had  been  qaarried 
and  placed  near  the  river  bank.  On  the  20th  of  August  the  work  rf 
blasting  rock  from  the  channel  was  begun  at  Hawk  Mountain. 

Much  high  water  prevailed  after  this  time,  and  the  work  was  greatlj 
hindered  and  frequently  suspended  on  that  account. 

But  the  scarcity  of  labor  at  the  season  when  the  tobacco  crop  de- 
manded all  that  the  country  could  afford  was  a  source  of  still  greater 
annoyance  and  hinderance.  The  men  were  either  under  contract  with 
planters  to  attend  their  crops  when  wanted,  or  if  not  under  contract, 
the  fear  of  retaliation  by  non-employment  when  work  on  the  improve- 
ment was  not  in  progress,  operated  with  all  the  cogency  of  a  contract. 
In  many  instances  the  laborers  had  little  plantings  of  their  own,  whidi 
must  have  prompt  attention,  or  the  whole  be  lost. 

Some  tact  was  necessary  to  so  adjust  the  wages  offered  as  not  to  in- 
cur the  hostility  of  the  planters,  whose  temi>orary  interests  at  this  Junct- 
ure were  deemed  by  them  of  more  importance  than  a  rigorous  proseca- 
tion  of  the  work.  And  it  seemed  proper  that  they  should  be  consulted 
in  this  adjustment,  on  the  principle  that  the  spirit  of  that  legislation 
which  is  designed  to  promote  the  interests  of  a  community  would  forbid 
that  it  should  be  so  executed  as  to  cancel  the  benefits  designed  to  be 
conferred  by  the  infliction  of  injuries  in  the  manner  of  its  execution. 

The  water  becoming  too  cold  to  work  in  it  to  advantage,  work  was 
suspended  October  30,  1880,  the  tools  and  materials  were  stored  at 
Hawk  Mountain,  and  the  boats  taken  down  to  Little  Roanoke  River, 
moored  therein  and  placed  in  charge  of  a  watchman,  who  was  required 
to  remain  upon  them  day  and  night. 

Seven  hundred  and  seventy-eight  cubic  yards  of  rock  were  removed 
&om  the  channel  during  the  season. 
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Work  was  resumed  on  the  24th  of  May,  1881,  at  Hawk  Mountain. 
At  the  close  of  the  fiscal  year  there  had  been  remoiVed — 

Loose  rock cable  yards..       461 

Blasted  rock do 845 

Nnmber  of  holes  drilled p, do 1,237 

Total  length  of  holes  drilled .S feet..  2,140 

Number  of  giant-powder  cartridges  used  (usually  in  half  cartridges)  or  255 

pounds 766i 

Number  of  platinum  fuses  used 1,362 

Tliere  were  but  three  days  during  this  period  when  no  work  was  done. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000  for  con- 
tinuing the  improvement.  It  is  proposed  to  expend  this  money  with 
the  unexpended  portion  of  the  appropriation  of  1880,  by  completing 
Hawk  Mountain  improvement ;  continuing  the  blasting  of  rock  through 
Horseback  Shoal,  and  the  construction  of  such  spur  dikes  below  Hawk 
Mountain  as  may  be  neeiled  to  deepen  the  channel  over  sand  bars,  and 
regulate  the  incline  of  water  surface  at  rapids. 

The  amount  needed  to  complete  the  improvement  is  $40,170,  and  I 
would  respectfully  recommend  an  appropriation  of  $15,000  for  the  year 
ending  June  30,  1883. 

The  following  appropriations  have  been  made : 

March  3,  1879 $5,000 

June  14,  1880 7,500 

March  3,  1881 5,000 

Money  statement 

July  1,  1880,  amount  available $8,602  38 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$13,602  38 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 4,636  75 

July  1,  1881,  amount  available 8,965  63 

Amount  (estimated)  required  for  completion  of  existing  project 40, 170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 


H  15. 

IMPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 
HISTORY  OF  THE  IMPROVEMENT. 

A  survey  of  the  portion  of  Dan  Eiver  between  Danbury,  N.  C,  and 
Danville,  Va.,  a  distance  of  about  77^  miles,  was  made  in  1879,  and  the 
report  with  estimates  for  its  improvement  for  bateau  navigation,  and  also 
for  steam  navigation  by  means  of  locks  and  dams,  may  be  found  in 
Appendix  G 19,  Ropoi  t  of  Chief  of  Engineers  for  1879 ;  and  in  Appendix 
H  15  of  the  Report  of  1880,  a  modification  will  be  found  of  the  estimate 
for  steam  navigation,  based  upon  a  depth  of  3  feet  of  water,  for  six  months 
of  the  year. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $10,000  for 
imjjroving  Dan  River  between  Danville,  Va.,  and  Madison,  N.  C. 

The  project  for  the  work  was  in  accordance  with  the  estimate  above 
referred  to,  and  contemplated  a  channel  35  feet  wide  through  ledges, 
with  a  depth  of  excavation  of  1*  feet  in  pools  and  2  feet  on  rapids,  and 
a  maximum  slope  on  rapids  of  10  feet  to  the  mile,  which  it  is  proposed 
to  overcome,  if  found  necessary,  by  the  use  of  cables  anchored  at  the 
head  of  the  comparatively  short  incline. 
62  E 
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Tills  project,  it  is  believed,  will  give  3  feet  of  water  for  six  months  of 
the  year. 

It  was  proposed  to  accomplish  the  work  by  the  purchase  of  tools  and 
materials;  the  construction  of  derrick-boats,  and  stone  scows,  by  hired 
labor,  and  having  thus  provided  the  plant,  to  execute  the  work  by  hired 
labor,  under  overseers. 

The  project  was  approved  July  13,  1880,  and  proposals  were  invited 
for  supplying  materials  and  tools  for  the  work. 

These  having  been  purchased,  work  was  commenced  on  the  derricks 
and  boats  on  the  21st  of  September.  One  derrick-boat  and  one  scow  wore 
completed  October  16,  and  work  was  begun  in  excavating  rock  fiom  the 
channel  October  21.  The  second  derrick-boat  and  scow  were  completed 
November  3,  1880. 

Only  50  cubic  yards  of  rock  had  been  blasted  when  the  coldness  of  the 
water  prevented  the  continuance  of  rock  excavation  after  the  30th  Octo- 
ber, and  the  work  was  suspended  for  the  winter. 

Work  was  resumed  on  the  20th  of  May,  1881,  and  was  continued  with 
only  moderate  progress  on  account  of  the  hardness  of  the  rock  and  the 
unfavorable  directions  tf  its  seams,  which  prevented  effective  blasts. 
During  the  year  there  were  removed — 

LooBe  rock cubic  yards..  24 

Blasted  rock do 281 

Sand  and  gravel do 91 

Number  of  boles  drilled \ do 710 

Total  leugtb  of  holes  drilled: feet..  1,262.6 

Giant  powder  used pounds..  234 

Platiuuui  fuses  used 642 

Gold-leaf  fuses  used ^ 44 

Appropriations  have  been  made  as  follows : 

June  14,  1880 $10,000 

March  3,  1881 8,000 

The  amount  needed  for  the  completion  of  the  work  is  ^4, 000. 

I  would  respectfully  recommend  an  approi^riation  of  $15,000  for  the 
year  ending  June  30,  1883. 

Money  statement. 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$18,0(K)  00 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiliiies  July  1,  1880 4,9t^9  11 

J.ily  1,  1881,  amount  available 13,010  8t» 

Amount  (estinuite.l)  required  for  completion  of  existing  project 34, 0(H>  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1883.       15, 000  (m  \ 


H  le. 

IMPKOVEMENT  OF  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 
HISTORY  OF   THE  IMPROVEMENT. 

The  river  and  harbor  act  of  August  14,  1876,  contained  the  first 
a])pri)pnation  for  improving  French  Broad  Elver,  the  amount  being 
$10,000. 
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Under  tbis  appropriation  a  survey  was  made  in  July,  August,  and 
September,  1877,  the  report  of  which,  with  estimates,  may  be  found  in 
the  report  of  tlie  Chief  of  Engineers  for  1878,  Part  I,  p.  525. 

The  estimated  cost  of  improving  the  32  miles  of  river  from  Brevard 
to  Big  Buck  Shoal,  so  as  to  secure  a  channel  2i  feet  deep  at  low-water 
and  35  feet  wide,  was  $45,50(). 

The  improvement  was  begun  in  October,  1877,  by  hired  labor;  the 
work,  owing  to  the  advance  of  the  working  season,  being  restricted  to 
the  removal  of  snags,  drift,  and  overhanging  trees. 

In  the  spring  of  1878  this  work  was  resumed  and  rock  also  quarried 
for  the  construction  of  dams  to  graduate  the  slope  of  water  surface  at 
Davidson's  Eiver  Shoal,  and  sixteen  dams  were  built  for  that  purpose. 

The  required  dimensions  of  channel  were  secured  as  far  down  jks  Pat- 
ton's  Shoal,  where  dredging  (gravel)  was  begun,  and  rock  excavation 
at  Cherokee  Shoal,  also  in  progress,  when  the  approach  of  cold  weather 
caused  the  suspi  nsion  of  the  work  for  the  season. 

The  quarrying  of  stone,  however,  for  the  improvement  of  the  shoals 
last  mentioned,  was  continued  through  the  winter. 

Work  at  Patton's  Shoal  was  resumed  May  5,  1870,  where  eight  wing- 
dams  were  built,  and  the  improvement  completed  June  7. 

Excavation  at  Allison's  Shoal  was  begun  May  23,  and  completed 
June  18. 

Excavation  of  rock  at  Cherokee  Shoal  was  continued;  nineteen  wing- 
dams  built,  and  the  improvement  completed  September  13, 

Rock  excavation  at  Little  Buck  Shoal  was  commenced  July  7,  and 
the  improvement,  including  the  construction  of  fourteen  wing-dams,  WJis 
completed  October  15. 

Three  wing-dams  were  built  at  Allison's  Shoal;  several  small  shoals 
between  Brevard  and  Davidson's  River  were  dredged,  and  some  rock 
removed  therefrom ;  a  channel  at  Wilson's  Fish-trap  excavated  through 
rock;  a  channel  dredged  at  Old  Ford,  near  Shuford's  Bridge,  and  some 
rock  excavation  ettected  at  Clayton's  Reef. 

The  banks  at  various  points  were  protected  by  means  of  stone  and 
brush. 

November  15,  operations  were  suspended  for  the  winter,  lOJ  miles  of 
the  river  having  been  made  navigable,  and  the  most  important  obstruc- 
tions removed. 

In  18vS0  stone  was  quarried  at  Nelson's  and  at  Sitton's  Bluflf  for  the 
construction  of  dams  at  Spann's  Shoal;  new  scows  built,  old  scows, 
boats,  an<l  <lerricks  repaired,  and  at  the  close  of  the  fiscal  year  work 
was  in  progress,  in  dredging  and  rock  excavation,  at  Spann's  Shoal, 
Henry's  Fish-trap,  Bowman's  Blutf,  County  Line,  and  Clayton's  Reef. 

WORK   OF   THE  PAST  FISCAL   YEAR. 

The  gravel  excavation  at  Willow  Creek,  and  rock  excavation  tit 
Henry's  Fish-trap,  Bowman's  Bluff,  Sitton's  Bluff,  Spann's  Shoal,  and 
at  five  other  points  of  less  importance  had  been  completed,  and  work 
was  in  progress  at  the  shoal  below  Mud  Creek  and  at  Long  Shoal  below 
Cain  Creek,  when,  the  funils  being  nearly  exhausted  (only  enough  re- 
maining to  pay  watchman's  wages  through  the  winter  and  coutingeucies 
of  can^  of  property),  work  was  suspended  September  4,  1880,  and  tlie 
boats,  tools,  and  other  government  property  placed  in  charge  of  a  watch- 
man. 

Under  the  appropriation  of  $5,000  in  the  river  and  harbor  act  of  March 
3,  1880,  work  was  resumed  June  15,  1881. 
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At  the  close  of  the  fiscal  year  the  work  had  been  confined  to  going 
over  the  improvement  of  the  previous  years,  repairing  dams,  redredg- 
ing  gravel  bars,  protecting  banks,  removing  drifts,  and  taking  out  such 
points  of  rock  as  had  escaped  notice  before. 

The  following  is  a  summary  of  work  .done  during  the  year : 

Length  of  river  improved miles..         16 

Localities  worked  at 13 

Loose  rock  removed cubic  yards..        H2 

Blasted  rock.removed do....      575 

Sand  and  ^avel  removed - ^o 2,215 

Number  of  holes  drilled .- 1,400 

Total  length  of  holes feet..  2,451 

Giant  powder  used pounds..      363 

Exploders  used 1,466 


Snfl^H  removed 

l>rift  logs  removed  . 
Trees  felled 


Namber.     Length. 


115 
38 
17 


A.rerage 
diameter. 


Feet.  Inehe*. 
2, 698  I  13| 
567  !  131 
13 


Aiipropriationshave  been  made  as  follows: 

August  14,  1876 $10,000 

June  18,  1878 15,000 

March  3,  1879 5  000 

JmMl4,  1H80 3,000 

Math  3,  1881 5.000 

For  the  completion  of  the  work  $17,000  will  be  required,  which  I  re- 
fip<*ctfally  recommend  be  appropriated  for  thefiscal  year  ending  June  30, 
1883. 

Money  statement. 

July  1,  1880,  amount  available $4,258  12 

Anion ut  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$9,258  12 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

li'iibilities  July  1,  1880 5,272  23 

July  1,  1881,  amount  available 3.985  89 


Amount  (estimated)  required  for  completion  of  existing  project 17, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.- 17, 000  00 


STATISTICS  OF   TRADE. 


The  traffic  of  the  country  tributary  to  the  French  Broad  is  estimated  at  $3,816,000. 

The  products  of  the  country  are  represented  to  have  increased  25  per  cent,  within 
two  years,  and  the  value  of  real  estate  to  have  appreciated  25  per  cent,  within  the 
same  period.  A  steamer  for  traffic  on  the  river  is  being  built  and  will  be  launched 
early  in  July. 


H  17. 
IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

No  funds  have  been  available  during  the  past  fiscal  yeat. 

In  Appendix  G  14,  Report  of  Chief  of  Engineers  for  1879,  may  bo 
found  a  summary  of  operations  previous  to  that  time,  to  which  I  respect- 
fully refer. 
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The  estimates  under  wliich  these  operations  were  conducted,  and 
otU^rs  proposed,  being  based  upon  a  reconnaissance  made  in  1871,  I 
would  renew  my  recommendation  of  last  year,  tbat  a  purvey  be  made, 
to  ascertain  the  changes  that  have  taken  place  in  the  bars  since  that 
date,  and  that  for  the  removal  of  snags,  and  the  repair  of  the  dike  at 
McCree's  Landing,  an  appropriation  of  $5,000  be  made  for  the  year 
ending  June  30,  1883. 

Appropriations  have  been  made  as  follows: 

March  3, 1871 1...  $20,000 

June  10,  1872 1(»,000 

March  3,  1873 •. in,  000 

June  23,  1874 ^000 

The  work  is  in  the  collection  district  of  Edenton,  which  is  the  nearest  port  of  entry. 

The  collections  for  the  year  ending  June  30,  1881,  were  Slt^0r>.55. 

The  nearest  liglit-honse  is  Edenton  range  lights,  in  the  lifth  light-house  distrirt. 

Money  statement 
Amount  that  can  be  ]>rofitably  expended  in  fiscal  year  ending  June  30, 1883.  $5, 000  00 
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survey  of  potomac  river  at  the  mouth  of  pohick  creek. 

United  States  Engineer  Office, 

Washington,  J).  C,  January  7, 1881. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  Potomac  River  near  the  mouth  of  Pohick  Creek,  Virginia, 
made  during  the  month  of  August,  1880.  This  surs'ey  was  provided  for 
in  the  act  of  appropriations  for  rivers  and  harbors,  approved  June  14, 
1880,  and  assigned  to  me  by  your  letter  of  June  17,  1880. 

Pohick  Creek  unites  with  Accotink  Creek  in  forming  Gunston's  Cove, 
an  estuary  of  the  Pot^omac  Kiver,  about  18  miles  below  Washington  City. 
The  resi<lents  desire  an  improvement  of  the  channel  from  the  Potomac 
River  to  Gunston's  Wharf,  a  distance  of  3,400  feet. 

The  petitioners  for  this  improvement  are  resj/dents  of  a  tract  of  coun- 
try known  as  Mason's  Neck,  comprising  about  14,000  acres  of  land,  one- 
half  of  which  is  well  timbered  and  posef^sses  a  productive  soil.  *  It  is 
situJtted  in  Fairfax  County,  Virginia,  and  in  the  collection  district  of 
Alexandria.  Gwnston  Hall,  the  old  seat  of  the  Mason  family,  is  in  fair 
preservation,  and  is  now  used  as  a  dwelling  and  post-office.  The  soil  is 
well  cultivated  and  the  crops  of  cereals  and  fruit  are  abundant.  Prod- 
ucts are  shippeil  and  freights  are  receive<l  by  the  steamer  W.  W.  Cor- 
coran, which  carries  the  daily  mail,  but  owing  to  the  low  tides  caused 
by  the  winds  difficulty  is  experienced  in  reaching  the  landing  at  Gun- 
ston's Wharf.  The  steamer  approaches  the  landing  over  flats  which 
have  a  uniform  depth  of  5^  feet  at  mean  low-tide.  • 

An  improved  channel  from  8  to  9  feet  deep  and  150  feet  wide  would 
meet  the  requirements  of  trade  and  satisfy  the  wishes  of  those  interested. 
A  channel  of  less  dimensions  would  add  to  the  faeility  of  reaching  the 
wharf,  but  would  till  so  soon  after  the  completion  that  economy  would 
be  best  subserved  by  adopting  the  dimensions  mentioned  above. 

An  estimate  of  the  cost  of  dredging  such  a  channel  is  given  below, 
and  its  position  is  indicated  by  dotted  lines  upon  the  accompanying 
map.    The  material  to  be  excavated  is  soft  mud. 
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Much  of  the  wood  and  lumber  of  this  section  is  8hipi>ed  by  meanf^of 
loDg-boats  which  take  advantage  of  the  tide  to  go  up  Pohick  Bay  for  a 
distance  of  about  2  miles. 

No  appropriation  is  asked  for  the  improvement  of  the  bay  above  Gan- 
ston's  Wharf,  but  the  following  information  which  may  be  useful  at  some 
future  day  is  submitted: 

Value  of  land  near  Pohick  Bay  varies  from  $5  to  $10  per  acre;  upon 
Aceotink  Creek  the  value  of  land  varies  from  $10  to  $50  j)er  acre: 
400,000  to  500,000  feet  of  lumber  are  rafted  from  Pohich  to  Troth's  Mills, 
on  the  Aceotink,  and  is  then  sawed  and  shipped. 

From  1,000  to  2,000  cords  of  wood  are  shipped  from  Pohick  annually 
by  means  of  long-boats,  besides  an  unknown  quantity  of  hc>oi>8  ainl 
staves.  Judge  Edmond's  fisheries  upon  the  banks  of  Pohick  formerly 
rented  for  $500  per  annum,  but  now  rent  for  $20;  Otterbacirs  lisberio 
are  not  now  rented  or  used. 

E8TIMATK  OF  THE  COST  OF  DREDGING  A  CHANNEL  FROM  THE  POTOMAC  RIVER  TO  CO- 
STON'S  wharf  with  a  depth  of  8  to  9  FEET  AND  A  WIDTH  OF  150  FEET,  AXI>  INCXI  Iv 
ING  20  PER  CENT.  FOR  THE  REFLOW  OF  THE  SOFT  MATERIAL  FROM  THE  8IDEi<  OF  THI 
CUT. 

93,400  cubic  yards,  at  20  cents  per  yard §1H.  rt=4* 

Add  10  per  cent,  for  contingencies 1,h> 

Total 20.54- 

TRADE,  SHIPMENTS,  AND  RECEIPTS. 

Number  of  passengers  to  and  from  Gunston's  Wharf  for  the  year ^  'i,  (Vi^ 

Value  of  grain  and  fruit  exports |20jw 

Fertilizers  r^leived 15.  IM' 

Tide-gauges  were  left  at  Gunston's  Wharf  and  at  Brick -yard  Wh^rf, 
the  zero  of  which  corresponds  with  mean  low-water  as  determioe<l  by 
the  survey,  which  was  probably  too  short  a  period  for  the  proper  deter- 
mination of  the  mean  low-water  for  the  year.  Maximum  velocity  of  tide 
observed  was  0.13  mile  per  hour. 

Very  respectfu%,  your  obedient  servant, 

S.  T.  AnERT, 
United  States  Civil  Engit\eer, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A.  * 


H  19. 
SURVEY  OF  MOUTH  OF  CURRIOMAN  BAY,  VIRGINIA. 

United  States  Engineer  Office, 

Washington^  D.  (7.,  January  7,  188L 
General  :  I  have  the  honor  to  submit  the  following  report  of  a  sor 
vey  of  Currioman  Bay,  made  during  the  month  of  September,  1880,  in 
accordance  with  a  provision  in  the  act  of  appropriation  for  rivers  and 
harbors,  approved  June  14,  1880,  and  assigned  to  me  by  voor  letter  of 
June  17,  1880. 

Currioman  Bay  is  an  estuary  of  the  Potomac  River,  situated  in  West- 
moreland County,  Virginia,  in  the  collection  district  of  Tappabannock, 
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and  about  82  miles  below  tlie  city  of  Washington.  Its  length  from  the 
bead  of  the  bay  to  the  channel  at  its  mouth  is  about  3  miles,  and  its 
average  width  is  three-fourths  of  a  mile. 

Freight  is  shipped  from  a  wharf  2^  miles  from  the  mouth.  After  pass- 
ing the  bar,  in  ascending  the  channel  the  basin  deepens  from  9  to  10 
feet,  and  shoals  again  to  7  feet  near  the  landing.  The  depth  on  the  bar 
at  mean  low- water  is  7.5  feet ;  which  is  reduced  by  northwest  winds  to 
(5.5  feet.  Four  steamers  ply  to  the  bay — three  from  Washington  and  one 
from  Baltimore.  Sailing  vessels  drawing  from  7  to  8  feet  come  to  thjB 
same  lauding. 

The  farmers  and  shippers  living  in  the  \icinity  of  the  landing,  includ- 
ing those  living  on  Nomini  Creek,  are  now  displaying  much  business 
activity.  About  10,000  barrels  of  oysters,  and  large  quantities  of  grain, 
and  many  cattle,  20,000  tons  of  ship  timber,  and  80,000  feet  of  sawed 
lumber  are  shipped  annually  to  northern  ports.    ♦     ♦     ♦ 

To  meet  the  requirements  of  the  growing  tradeit  is  proposed  to  dredge 
a  channel  through  the  bar  above  mentioned  2,050  feet  long.  150  feet 
wide,  and  11  feet  deep  at  low-water.  About  half-way  between  tne  mouth 
and  the  wharf  a  bar  makes  out  which  the  pilots  desire  to  have  buoyed, 
but  the  channel  to  the  north  of  it  appears  to  be  sufficiently  wide.  No 
appropriation  was  made  for  an  examination  of  the  shoal  water  at  the 
wharf. 

XSTIMATE  FOR  A  CHANNEL  THROUGH  THE  BAR  2,050  FEET  LONG,  150  FEET  WIDE,  AND 

11   FEET  DEEP. 

30.100  cubic  yards  at  25  cents  per  yard , $7,52r> 

Add  10  per  cent,  for  contingencies 753 

Total 8,278 

The  tide-gauge  for  reducing  the  soundings  was  established  at  Bush- 
fiehl  Wharf,  in  Nomini  Eiver,  but  the  soundings  were  reduced  ^  below 
the  zero  of  the  gauge ;  the  time  occupied  in  making  the  survey  being 
thought  too  short  for  the  correct  determination  of  the  plane  of  mean  low- 
water. 

*  «  •  «  »  #  « 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  States  Civil  Engineer. 
Brig.  Gen.  II.  G.  Weight, 

Chief  of  Engineers^  U.  S,  A. 


APPENDIX     I. 


IMPROVEMENT  OP  THE  HARBORS  OF  NORFOLK,  VA.,  AND  BEAUFORT^ 
N.  C;  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER  AND^ 
BAR,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  IN  NORTH  CARO- 
LINA  AND   SOUTH  CAROLINA. 


report  of  captain  james  mercur,  corps  of  engineers,  officer  in 
charge,  for  the  fiscal  year  ending  june  30,  1881,  }yith  other 
documents  relating  to  the  works, 

United  States  Engineer  Office, 

Norfolk,  Va.,  July  25,  1881. 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1881. 

These  works  were  previous  to  and  at  the  date  of  his  death,  June  14^ 
1881,  under  charge  of  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  ana 
all  work,  done  upon  them  up  to  that  date  was  under  his  direction. 
Very  respectfully,  your  obedient  servant, 

James  Mercur, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  CT.  S.  A. 


I  I. 

improvement  of  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES. 

The  object  of  this  important  improvement  has  been  fully  set  forth  in 
previous  annual  reports,  and  is,  in  brief,  to  secure  a  channel  not  l^ss  than 
25  feet  in  depth  and  500  feet  in  width,  at  ordinary  low- water,  from  the 
deep  wat«r  of  Hampton  Eoads  to  Norfolk  Harbor  and  to  the  United 
States  Navy-yard  at  Gosport  immediately  above,  on  the  south  branch  of 
the  Elizabeth  Eiver;  to  improve  the  harbor  proper  by  dredging  at  the 
mouth  of  the  eastern  branch,  and  to  dredge  off  the  slopes  of  the  Ports- 
mouth and  Berkley  Flats,, in  order  to  restore  the  cross-sectional  area 
and  anchorage  grounds,  which  have  been  lost  during  recent  years.  The 
first  appropriation  (August  14,  1876,  $35,0610)  was  devoted  to  dredging 
in  the  eastern  branch  of  the  Elizabeth  River,  a  portion  of  the  inner  har- 
bor which  was  then  most  in  need  of  improvement. 

The  next  appropriation  (June  18, 1878,  $50,000)  was  devoted  to  giving 
increased  widUi  to  the  channels  in  the  eastern  and  southern  branches^ 
and  to  securing,  in  part,  25  feet  of  water  across  the  bar  oft  the  mouth  of 
the  western  branch. 

985 
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The  appropriation  of  March  3, 1879,  $75,000,  was  devoted  to  widening 
the  dredged  channel  through  the  bar  ott*  western  branch  and  to  dredg- 
ing off  the  Portsmonth  Flats. 

For  details  of  the  work  under  these  appropriations,  reference  is  re- 
quested to  annual  reports  of  the  Chief  of  Engineers  for  1877,  1879,  and 
1880. 

The  contract  under  act  of  March  3,1879,  should  have  been  comph*ted 
by  June  30, 1880,  but  some  of  the  work  in  the  vicinity  of  the  Portsmouth 
Flats  requiring  more  time  for  its  execution  than  was  anticipated,  the 
contractors  (Messrs.  Morris  and  Cumiugs)  asked  for  and  were  ^qranted 
an  extension,  by  authority  of  the  Chief  of  Engineers,  dated  June  21, 
1880.  Under  this  extension  they  worked  from  June  30  to  An^r^st  11, 
when,  the  available  funds  being  nearly  exhausted,  operations  were  sost- 
l)ended. 

During  this  time  they  removed  from  the  Portsmouth  Flats  and  the 
vicinity  of  the  wharves  adjoining,  64,385  cubic  yards  of  material  and  150 
scow  loads  of  old  piles,  whari'  debris,  old  ballast,  &c. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $50,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  to  tlie 
Chief  of  Engineers,  June  24.  This  project,  which  contemplated  the  fur- 
therance of  the  general  plan  of  improvement  proposed,  having  been  ai>- 
proved  by  the  Chief  of  Engineers,  proposals  were  invited  for  the  removal 
by  dredging  of  350,000  cubic  yards  of  material,  more  or  less. 

These  proposals  were  opened  September  4.  The  lowest  bidders  were 
Messrs.  Pardessus  &  Anthony  of  New  York,  at  9^  cents  per  cubic  yard, 
with  whom  a  contract  was  entered  into  for  the  removal  of  material  as 
proposed. 

Operations  were  commenced  October  8,  in  the  bar  off  western  branch, 
and  continued  there  until  November  8,  when  the  work  require<l  at  that 
place  being  accomplished,  the  machine  was  moved  to  the  bar  between 
Oraney  Island  and  Sewall's  Point,  which  will  be  hereafter  designatwl  as 
Sewall's  Point  Bar,  as  it  extends  beyond  that  point  and  ends  at  the  deep 
water  of  Hampton  Roads. 

At  this  bar  dredging  was  commenced  on  November  12,  and  continaeti 
until  December  10,  when  the  weather  being  very  stormy  and  the  posi- 
tion quite  exposed,  the  contractors  were  allowed  to  withdraw  the  machine 
and  wait  for  more  favorable  weather. 

During  January,  1881,  it  became  evident  that,  unaided,  the  contractors 
wouhl  be  unable  to  comply  with  the  terms  of  their  contract.  They  ob- 
tained assistance  from  the  National  Dredging  Company,  to  the  general 
manager  of  which,  Mr.  F.  B.  Colton,  they  gave  power  of  attorney  to 
collect  moneys  which  might  become  due  in  the  further  exwution  of  the 
contract.  This  proceeding  was  approved  by  the  Chief  of  Engineers  and 
the  power  of  attorney  duly  filed  with  the  proper  accounting  officers  of 
the  Treasuiy  Department. 

The  work  was  resumed  in  Sewall's  Point  Bar,  February  14,  with  one 
dredge,  supplemented  by  a  second  on  the  18th  of  the  same  month. 

The  two  dredges  worked  until  March  31,  when  one  was  withdrawn, 
and  the  work  has  since  been  prosecuted  by  one  dredge. 

The  amount  of  material  removed  under  the  existing  contract  is  as 
follows : 

Cubic  jsHa. 

From  Western  Branch  Bar I4,93S 

From  Sewall's  Point  Bar 221,  HS 

Total 236,  eU^ 
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Tvhieh,  together  with  that  removed  under  old  contract,  has  been  de- 
posited on  the  west  side  of  the  river  on  the  flats  below  Crauey  Island. 

It  was  expected  that  the  work  at  the  Portsmouth  Flats  would  have 
been  completed  during  the  fiscal  year,  but  the  Seaboard  and  Roanoke 
Kailroad  Company,  to  whom  a  ])ortion  of  the  adjacent  property  belongs, 
have  been  making  gre-at  additions  to  t^eir  wharf  property,  which  has 
caused  that  portion  of  the*  flats  where  the  work  is  most  needed  to  be 
occupied  with  pile  drivers  and  dredges  owned  by  private  parties.  Un- 
der these  circumstances  it  would  have  been  impossible  for  the  contractor 
to  have  worked  to  advantage;  this  work  has  therefore  been  deferred. 

The  work  at  western  branch  bar  was  the  cutting  away  of  a  lump, 
which  was  found  below  the  cut  previously  made.  The  channel  through 
this  bar  is  now  about  4,40()  feet  long  and  205  feet  wide,  with  a  depth  of 
not  less  than  25  feet  at  ordinary  low-water. 

Through  Sewall's  Point  Bar  one  cut  has  been  made  about  14,000  feet 
long,  and  a  second  cut  about  two-thirds  of  this  distance.  These  cuts 
are  each  35  feet  wide,  and  are  also  dredged  to  not  less  than  25  feet  deep 
at  mean  low-water. 

The  work,  has  been  much  delayed  by  bad  weather,  ice,  accidents  to 
the  machinery,  and  the  financial  embarrassments  of  the  contractors. 
Finding  themselves  unable  to  complete  it  in  the  required  time,  they 
asked  for  and  were  granted  an  extension  of  four  months  from  June  30, 
under  authority  of  the  Chief  of  Kngineers,  dated  June  21,  1881. 

The  river  and  harbor  act  approved  March  3,  1881,  appropriated 
$75,000  for  continuing  this  improvement. 

A  project  for  the  expenditure  of  this  sum  was  submitted  to  the  Chief 
of  Engineers  April  2  last.  This  project  contemplates  following  the  same 
general  plan  of  improvement  at  first  adopted,  and  having  been  approved 
by  the  Chief  of  Engineers,  proposals  have  been  invited  for  the  dredging 
of  000,000  cubic  vards  of  material,  more  or  less ;  these  will  be  opened 
July  20. 

The  greater  portion  of  the  dredging  will  be  in  widening  the  approaches 
to  the  harbor;  a  little  is  required  at  the  Portsmouth  Flats,  and  also  in 
the  SSouth  Branch  for  the  special  benefit  of  the  United  States  navy -yard. 
Since  the  original  estimate  of  the  total  cost  of  imi)roving  the  harbor  was 
made  the  increase  in  commerce  has  necessitated  a  large  addition  to  the 
wharves  of  the  city.  A  large  part  of  the  increase  is  on  the  eastern 
branch  above  the  county  bridge,  where  are  situated  the  new  wharves 
of  the  Norfolk  and  Western  Kailroad;  this  railroad  has  bought,  aud  is 
about  to  remove,  the  county  bridge,  thus  enlarging  the  area  of  the  inner 
harl>or^  In  order  that  the  increased  area  may  be  made  available,  some 
dredging  must  be  done  in  the  eastern  branch  not  originally  contemplated. 
This,  together  with  an  increase  beyond  the  depth  originally  proposed 
in  some  places,  will  necessitate  appropriations  beyond  those  originally 
asked  for  the  tnorough  improvement  of  the  harbor. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

The  statistics  of  the  port  of  Norfolk  and  Portsmouth  furnished  by  the 
collector  of  customs,  as  also  the  cotton  statistics  furnished  by  the  Nor- 
folk Cotton  Exchange,  are  hereto  appended. 

The  appropriations  for  this  work  have  been: 

August  14,  1876 $35,000  00 

June  18,  1878 50,000  00 

March  3,  lfi79 75,000  00 

June  14,  1880 50,000  00 

March  3,  1W81 75,000  00 

285,000  00 
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Money  statement. 


July  1,  1881,  amount  available i.  $64,460  24 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 


8139, 460  24 


July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 29, 662  17  - 

Julv  1,  1881,  outstanding  liabilities '. 9, 516  66 

39, 178  83 

July  1,  1681,  amount  available 100,281  41 

Amount  (estimated)  require<l  for  completion  of  existine  project 93. 000  W> 

Amount  that  ca'n  be  profitably  expended  in  fiscal  year  enaing  June  30, 1883.  93,  GOO  Qi\ 

Abairact  of  bids  received  for  dredging  at  Xorfolk  Harbor ^  Virginia,  and  opened  immediateltf 
after  12  m.,  September  4,  1880. 


Time. 


^. 


Xsme  and  residence. 


f9mnenced.    Completed. 


National  Dredginjc  Company, 
F.  B.  Colton  general  mana- 
jrer,  Washington.  D.  C. 

Pardesans  &  Anthony,  Xew 
York  City. 

Morris  &.  Cumings  Dredge 
Company,  Joseph  Cnmings 
presidqiUt,  Now  York  City. 

Aniericaii^n 


Nov.    1,1880    June  30, 1881 


Oct.     1,1880  In  six  months 

As   soon    as   Juno  30, 1881 
awarded. 


-edging  Company,  j  Dec. 

Isaac   All)ertson   president,  | 

Philadelphia,  Pa.  ; 

Geo.  C.   Fobea   &   Co.,  Balti-  Oct. 

more,  Md.  ! 


1,1880    June  30, 1881 


1,1880    June  30, 1881 

I 


Number  and    kind 
^of  machines. 


11 
-I 


Cu,  ydM.    CU. 
10 


One  clam  shell 2,000         9^ 

Xwo  clam  shells 12^ 


One  or  more  grapple  ; 10 

dredges.  ^ 

One  or  more  clam-    12^ 

shell  dredges. 


COMMERCIAL  STATISTICS. 

Statement  of  the  principal  articles  of  produce  shipped  to  foreign  ports  from  Xorfolk,  Ta., 
during  the  fiscal  year  ending  June  30,  1881. 

Cotton bales..  325,012 

Corn bushels..  S26:{,316 

Staves , 2,393,631 

Live  cattle » head..  920 

Shingles 247,700 

Treenails 47,420 

Timber feet..  48,792 

Rosin -• barrels.-  50O 

Bark bags..  250 

Tobacco,  in  hogsheads pounds..  69, 56:i 

Apples barrels..  245 

Railroad  ties 12,500 

Dogwood cords.-  194 

Manganese tons...  2,937 

Collections  on  customs  account $35, 013  42 

Total  value  exports $17,904,770  OO 

Entrances  from  foreign  ports. 

Tonnage. 

Amerioan  vessels 11          9, 04H 

Foreign  vessels 69        84,843 

Total 80        93  H91 
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Clearances  to  foreign  ports, 

Tonnajce. 

Aniericau  vesHels 24        19,5^1 

Foreign  vessels 97      lt4,775 

Total 121     134,356 

Geo.  \V.  Black, 

Deputy  QoUector, 

Cr8T«M-0FFICE, 

Norfolk,  Va.,  July  23,  1881. 

letter  of  superintendent  and  secretary  of  the  norfolk  and  portsmouth 

cotton  exchange. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

Norfolk,  Va,,  July  29,  18^1. 
Dear  Sir  :  Inclosed  please  find  statement  of  cotton  movement  for  twelve  months 
<*ndiug  June  30,  1881,  as  requested. 

Bales. 

Total  teoeipts 715,539 

Exported  direct 3:^0,122 

Shipi>ed  coastwise 375,444 

EXPORTS. 


Exp«rte<l  to  Great  Britain  . 

Export«d  to  Fi'ance 

Exported  to  continent 


Quantity.  |     Value. 


Bales. 

317, 350  $16, 733, 650 

2, 850  145,  BUS 

9, 922  508,  6->4 


330, 122  I     17, 387,  582 


I  remain,  dear  sir,  yonrs,  very  truly, 

Norman  Bell, 
Superintendent  and  Secretary. 
Mr.  Geo.  H.  Eu.iott, 

Assistant  Engineer, 


I   2. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

The  river  aiid  harbor  act  of  March  3, 1879,  directetl  an  examination  or 
survey  of  this  river. 

The  survey  was  made  in  December,  1879,  and  a  rei)ort  on  the  same, 
accompanied  by  plans  and  estimates  of  cost  of  improvement,  was  sub- 
mitted March  6,  1880,  and  will  be  found  printed  in  the  Report  of  the 
Chief  of  Engineers  for  that  year,  part  1,  page  006. 

The  improvement  proposed  consists  in  dredging  a  channel  50  feet 
wide  and  6  feet  deep,  where  these  dimensions  are  not  found,  between 
the  mouth  of  the  river,  where  it  empties  into  James  River,  and  the  city 
of  Williamsburg,  between  4  and  5  miles  above. 

Two  plans  were  submitted;  the  total  cost  of  improvement  under  the 
first  being  estimated  at  $19,400.70;  under  the  second,  $13,571.58.  Much 
of  the  work  to  be  done  was  common  to  both  plans.  It  was,  however, 
recommended  that  operations  be  conducted  under  the  first  one,  as  the 
progress  of  the  work  would  demonstrate  the  feasibility  of  the  second 
one. 
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The  act  of  March  3, 1881 ,  appropriated  $5,000  for  this  work.  A  project 
for  the  expenditure  of  this  sum  was  submitted  to  the  Chief  of  Engineers 
April  2,  and  by  him  approved.  The  project  contemplates  the  dredging 
of  channels  as  originally  proposed,  except  that  for  the  present  they  be 
not  dredged  to  the  full  width,  as  tbe  api)ropriation  will  do  but  a  portion 
of  the  work. 

The  work  will  be  done  by  contract,  after  due  advertisement. 

To  complete  the  work  proposed  will  require  a  further  appropriation 
of— 

Under  first  plan $14,400  70 

Under  second  plan 8, 571  58 

Archer's  Hope  River  is  in  the  collection  district  of  Yorktown,  Va. 

The  appropriation  referred  to  herein  is  the  only  one  that  has  l>een 
made  for  this  work. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 |5,  000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 14, 400  70 

Amount  that  can  be  profitably  exxjended  in  fiscal  year  ending  June  30, 1883.  14, 400  70 


I  3. 
IMPROVEMENT  OF  PAGAN  CREEK,  VIRGINIA. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $5,000  for  this  im- 
provement. 

A  survey  of  the  creek  was  made  in  1874,  under  the  direction  of  Mr, 
S.  T.  Abert,  United  States  civil  engineer. 

Mr.  Abert  reported  the  obstructions  to  navigation  to  consist  in  four 
shoals  between  tbe  mouth  of  the  creek  and  the  town  of  Smithfiehl,  about 
0  miles  above.  These  bars  are  known  as  Bridge  Bar,  Wright's  Bar,  Bob 
Shoal,  and  bar  at  the  mouth  of  creek. 

He  also  states  that  some  diking  may  be  necessary. 

A  project  for  tbe  expenditure  of  the  appropriation  of  June  14,  1880, 
submitted  August  26, 1880,  contemplated  the  dredging  of  a  channel  not 
less  than  GO  feet  wide  and  8  feet  deep  at  low-water  through  the  three 
bars  nearest  Smithfield.  This  project  having  been  approved  by  the 
Chief  of  Engineers,  proposals  were  invited  for  the  dredging  of  18,tK>0 
cubic  yards  of  material,  more  or  less.  Tbe  bids  were  opened  October 
22.  The  lowest  bidder  was  Mr.  H.  E.  Culpepper,  at  16J  cents,  with 
whom  a  contract  was  entered  into  for  the  execution  of  the  work,  which 
WHS  to  be  completed  June  30, 1881.  The  contractor  wtis  very  much  de- 
layed during  the  winter  by  having  his  machinery  frozen  up  at  other 
points.  The  United  States  also  had  one  of  his  dredges  hired.  These 
circumstances  delayed  the  commencement  of  the  work  until  May  30. 

This  delay  made  it  impossible  for  the  work  to  be  completed  by  June 
30,  and  the  contractor  asked  for  and  wa«  granted  an  extension  of  sixty 
days,  or  until  August  31,  under  authoritvof  the  Chief  of  Engineers,  dated 
June  21,  1881. 

From  May  30  to  June  30,  owe  cut  was  made,  and  a  second  cut  par- 
tially made  through  Wright's  Bar,  one  of  the  fimr  obstructing  bars.  Six 
thousand  six  hundred  and  sixty-two  cubic  yards  of  material  were  re- 
moved, which  have  been  deposited  in  the  west  side  of  James  liiver,  out- 


APPENDIX    I.  991 

side  the  creek.  The  river  and  harbor  act  approved  March  3,  1881.  ap- 
propriated $5,000  for  this  work.  A  project  for  its  expenditure  was  snb- 
raitted  April  7.  This  project  contemplated  the  continuance  of  operations 
in  dredging  through  the  obstructing  bars  as  originally  proposed,  and 
having  been  approved  by  the  Chief  of  Engineers,  proposals  have  been 
invited  for  the  removal  of  18,000  cubic  yards  of  material,  more  or  less. 

These  proposals  will  be  oi)ened  July  29,  1881.  The  workvhas  bef  n 
under  the  immediate  supervision  of  Mr.  (leorge  H.  Elliott,  assistant  en- 
gineer. 

Statistics  of  the  commerce  of  the  creek  were  expected.  They  will  be 
forwarded  as  soon  as  received. 

Paj^an  Creek  is  iu  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  the  work  have  been — 

June  14,  1880 $5,000  00 

March  3, 1881 5,000  00 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  bv  act  approved  March  3,  1881 5,000  00 

$10, 000  CO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 55  53 

July  1,1881,  outstanding  liabilities 1,237  31 

1,292  84 

July  1,  1881,  amount  available 8,707  16 

Amount  (estimated)  required  for  completion  of  existing  project 18,000  00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1883 . .     18, 000  00 


Ab«tr€u;i  of  bids  received  fo)  dredqing  in  Pagan  Creeks  Virginia,  and  opened  immediately  after 

12  m.  October  22,  1880. 


Xumber    and 
Xo.  Name.  '         Residence. —     -    -]      kind  of  ma- 


Commenced. '  Completed.        chines. 


Price. 


1  H.  E.  Culpepper Portsmouth,  Va  ..    Feb.  1,  1881.  June  30, 1881.    One  dipper  '    $0  164 

I      dredge. 

2  G.  H.  FerriH Baltimore,  Md....    Jan.  20, 1881.  July  1,  1881 18 

.      I  4. 

IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

The  act  of  Congress  of  Jiiue  14,  1880,  appropriated  $;$,oO()  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  »Tmio 
24,  iu  w  hieli  it  was  proposed  to  continue  the  work  of  cutting  off  obstruct- 
ing points  at  abrupt  bends,  which  had  been  suspended  May  22,  1880, 
owing  to  the  near  exhaustion  of  funds. 

The  last  annual  report  gave  a  description  of  the  work  done  up  to  June 
30,  1880.  This  project  was  approved  by  the  Chief  of  Engineers,  but 
owing  to  the  press  of  work  in  other  localities  and  the  impossibility  of 
obtaining  additional  suitable  machinery,  operations  were  not  commenced 
until  January  20,  1881,  when  a  dredge,  which  had  previously  been  en- 
gaged at  Coanjok  Bay,  was  sent  to  Franklin  (the  present  head  of  navi- 
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gation  proper  on  the  Blackwater),  and  the  cutting  off  of  an  obstructing 
point  begun.  This  work  was  continued  until  February  25,  when  the 
point  having  been  cut  back  some  74  feet,  all  that  seemed  to  be  needed, 
the  dredge  was  moved  to  Littletown  Point,  IJ  miles  below,  where  work 
of  a  simiW  character  was  begun  and  continued  until  April  6,  when,  the 
funds  being  nearly  exhausted,  the  dredge  was  moved  to  the  Scapper- 
nong  River.  The  point  at  Littletown,  which  was  a  very  serious  obstacle 
to  navigation,  the  mail  steamer  frequently  occupying  half  an  hour  in 
passing  it,  was  cut  back  about  60  feet ;  some  12,000  cubic  yards  of  ma- 
terial was  removed  at  this  point  and  was  put  back  from  20  to  150  feet 
from  the  river  bank.  At  the  point  at  Franklin  about  6,000  cubic  yards 
was  cut  away,  which  was  put  back  in  a  manner  similar  to  that  at  Little- 
town. 

At  Franklin  90  linear  feet  of  sheet-pile  revetment  was  put  up  as  a 
protection  of  the  bank  against  further  wash. 

The  cutting  off  of  these  points  has  been  a  material  benefit  to  naviga- 
tion, but  it  seems  likely  that  the  point  at  Littletown  will  require  cutting 
back  some  15  to  20  feet  farther  to  fully  obtain  what  is  desirable. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $1,500  for 
this  work. 

The  work  remaining  to  be  done  is  the  cutting  off  of  points  which 
obstruct  navigation. 

A  project  for  the  exi>enditure  of  the  recent  appropriation  was  sub- 
mitted April  7,  in  which  it  is  proposed  to  continue  this  work. 

The  project  has  been  approved  by  the  Chief  of  Engineers,  and  the 
work  will  be  prosecuted  in  accordance  therewith. 

The  work  has  been  under  the  immediate  charge  of  Mr.  George  H. 
Elliott,  assistant  engineer. 

Such  certificates  of  the  trade  of  the  river  as  could  be  obtsiined  are  for- 
warded herewith. 

The  Blackwater  River  is  in  the  coUection  district  of  Norfolk,  Va. 

The  appropriations  for  the  work  have  been : 

June  18,  1878 $5,000  00 

March  3,  1879 * 2,500  00 

June  14,  1880 3,500  00 

March  3,  1881 1,500  00 

Money  statement. 

July  1,1880,  amount  available $3,731  26 

Amount  appropriated  by  act  approved  March  3,  1881 1 ,  500  00 

$5,231  26 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 3,740  90 

July  1,  1881,  amount  available 1,490  36 

Amount  (estimated)  required  for  completion  of  existing  project 2, 350  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 350  00 


^5. 

IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

An  examination  and  partial  instrumental  survey  of  this  river  was 
made  during  the  months  of  November  and  December,  1878,  having  been 
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directed  in  the  river  and  harbor  act  of  that  year.  The  report  upon 
same,  acccompanied  by  a  plan  and  estimate  of  cost  of  improvement 
proposed,  was  submitted  January,  1879,  and  was  printed  in  the  Report 
of  the  Chief  of  Engineers  for  1879,  page  719. 

The  improvement  proposed  consists  in  the  removal  of  all  obstruc- 
tions, natural  and  artificial,  that  now  impede  navigation,  as  Jiigh  as 
"Peter's  Bridge,''  a  distJance  of  about  50  miles  above  the  mouth  of  the 
river.  A  small  amount  of  cheap  diking  is  proposed,  to  concentrate  the 
water  into  a  single  channel  at  some  points  where  chutes  are  found. 

By  means  of  these  improvements  it  is  expected  that  a  depth  of  from 
4  to  5  feet  will  be  secured  during  about  nine  months  of  the  year.  The 
total  estimated  cost  of  the  work  was  about  $9,000. 

The  river  and  harbor  act  of  June  14,  1880,  appropriated  $5,000  for 
this  work.  No  work  was  done  under  this  appropriation  owing  to  the 
insufficiency  of  information  with  regard  to  bridges  across  the  stream, 
of  which  there  are  four,  which  would  require  draws  to  be  placed  in  them 
as  the  improvement  progressed  up  stream  to  afford  passage  for  the 
necessary  machinery.  It  is  believed  that  all  difficulty  with  regard  to 
these  draws  is  now  obviated. 

The  act  of  Congress  of  March  3,  1881,  appropriated  $2,000  for  this 
work. 

A  project  for  the.  expenditure  of  this  sum,  as  well  as  of  the  $5,000 
previously  appropriated,  was  submitted  May  28  last.  This  project  con- 
templates carrying  out  the  original  plan  of  improvement,  and  having 
been  approved  by  the  Chief  of  Engineers,  operations  in  accordance  there- 
with, will  shortly  be  commenced. 

The  Nottoway  River  is  in  the  coUection  district  of  Norfolk,  Virginia. 

The  appropriations  for  this  work  have  been : 

June  14,  1880 |5,000  OO 

March  3,  18H1 2,000  OO 

7,000  OO 

Money  statement, 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2. 000  00 

17.000  00 

July  1,  1881,  amount  available 7,000  OO 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  OO 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  .     2, 000  00 


I  6. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA    AND    NORTH 

CAROLINA. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $15,000  for  con- 
tinning  this  work.  A  project  for  the  expenditure  of  this  sum  was  sub- 
mitted on  June  26  of  that  year.  It  was  intended  to  carry  out  the  gen- 
eral plan  of  improvement  proposed,  which  was  to  dredge  a  channel 
80  feet  wide  at  bottom,  and  9  feet  deep  at  a  low  winter  stage  of  water, 
where  such  a  channel  could  not  be  found,  to  cut  off  several  obstructing 
points  at  abrupt  bends  in  the  upper  river,  and  to  trim  the  banks  of 
overhanging  trees,  remove  logs,  snags,  &c.  This  project  having  been 
approved  by  the  Chief  of  Engineers,  proposals  were  invited  for  the 
removal  by  drcilging  of  110,000  cubic  yards  of  material,  more  or  less,  to 
be  opened  September  4,  1880.  The  lowest  bidder  was  Mr.  G.  H.  Ferris, 
63  E 
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at  13.9  cents  per  cubic  yard,  with  whom  a  contract  was  entered  into,  the 
work  to  commence  October  15,  1880. 

[•  The  dredging  w  as  commenced  Kovember  20,  between  beacons  two 
and  four,  and  continued  until  the  29th  December,  when  operations  were 
suspended  owing  to  ice. 

Work  was  resumed  January  8,  and  continued  until  March  16,  when 
the  worK  was  completed. 

There  were  removed  under  this  contract  64^354  cubic  yards  of  material, 
which  was  deposited  on  the  east  and  west  sides  of  the  river. 

An  examination  of  the  work  done  under  this  contract  was  complete^l 
June  29,  and  it  was  found  satisfactory. 

The  cutting  off  of  obstructing  points  which  was  commenced  May  2S, 
1880,  was  continued  during  July,  at  the  lower  point  of  double  S  bend, 
at  the  end  of  which  month  a  part  of  the  point  had  been  cut  back  som*- 
65  feet  and  a  shoal  immediately  in  front  which  extended  some  50  feet  out 
was  dredged  to  9  feet  depth.  About  5,000  cubic  yards  of  material  were 
taken  up  and  moved  from  100  to  150  feet  back  on  the  bank  of  the  river. 
At  this  time  the  men  employed  were  suffering  to  such  an  extent  from 
malarial  sickness  that  operations  were  for  a  time  suspended. 

They  were  resumed  on  February  24,  1881,  at  the  same  place  and  con 
tinued  until  April  3,  when  the  dredge  was  withdrawn  for  repairs  and 
the  work  slispended  until  May  6,  when  it  was  again  resumed  and  con- 
tinued at  double  S  bend  to  June  9,  when  the  dredge  was  moved  to 
"Cypress  Point,"  at  which,  and  in  the  immediate  vicinity,  operationg 
were  continued  to  the  close  of  the  fiscal  year.  The  work  or  catting  off 
obstructing  points  was  done  by  the  hire  of  machinery  and  labor  in  open 
market. 

The  work  during  the  fiscal  year  has  been  the  completion  of  a  dredged 
channel  80  feet  wide  and  9  feet  deep  between  beacons  two  and  four, 
about  21,600  feet  in  length,  under  contract ;  the  catting  back  of  the 
point  at  double  S  bend  115  feet  and  hauling  back  the  material;  the  cot 
ting  back  of  *'  Cypress  Point '^  32  feet,  and  the  dredging  of  2  short  6boah« 
in  the  immediate  vicinity.  It  is  confidently  believed  that  the  naviga- 
tion has  been  materially  benefited  by  the  work  already  accomplished, 
and  that  when  the  remainder  of  the  obstructing  points  are  trimmed  and 
some  short  shoals  dredged,  all  that  is  at  present  needed  for  this  naviga 
tion  will  have  been  done. 

The  act  of  March  3, 1881,  appropriated  $7,500  for  this  work.  A  pro- 
ject for  the  expenditure  of  this  sum  was  submitted  April  2,  which  con- 
templated the  continuance  of  the  work  of  cutting  off  obstracting  pointis 
&c.  This  project  has  been  approved  by  the  Chief  of  Engineers,  and 
operations  will  be  carried  out  in  accordance  therewith. 

This  river  is  a  link  in  the  line  of  interior  water  communication  sooth 
from  Norfolk,  Va.,  via  the  Albemarle  and  Chesapeake  Canal. 

The  work  has  been  in  the  immediate  charge  of  Mr.  George  H.  Elliott, 
assistant  engineer. 

This  work  is  in  the  collection  district  of  Norfolk,  Va. 

The  statistics  for  this  work,  which  also  relate  to  Currituck  Sound,  are 
appended,  having  been  furnished  by  the  courteous  president  of  the  canal 
company,  Hon.  Marshall  Parks. 

The  appropriations  for  this  work  have  been : 

March  3,  1879 $25,000  00 

June  14,  1880 , 15,000  00 

March  3,  1881 7,500  0I» 

47,500  m 


APPENDIX    I.  995 

Money  statement. 

July  1,  1880,  amount  available $16,432  31 

Amount  appropriated  bv  act  approved  March  3,  1881 7,500  00 

1523,932  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880...: 13,275  53    ' 

Julyl,  1881,  outetanding  liabilities 3,406  10 

16,681  63 

July  1,  IHhO,  amount  available 7,250  68 

Amount  (estimated)  required  for  completion  of  existing  project 40, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     25, 000  00 


Abstract  of  bids  received  for  dredging  in  Sorth  Landing  i^irer,  Virginia  and  North  Carolina , 
and  opened  immediately  after  12m.,  September  4,  1880. 


Time. 


No. 


Name  and  residence. 


Price. 


Remarks. 


Commenced. '  Completed. 


I                        I  I  ' 

Geo.  C.  Fobes&Co.,  Baltimore,  Md ' ,  $0  15    |  In  accordance  with 


American  Dredginc  Company.  Isaac 
Albertson,  preaiJent,  Fbilaaelphia, 
Pa. 

National  Dredginfi;  Company,  F.  B. 
Colton,  eeneral  managtsr,  Washing- 
ton. D.  C. 

G.  H.  Ferris,  Baltimore,  Md  

H.  E.  Culpepper,  Portamouth,  Ya 


Dec  1,1880    In  12  months. 


Jan.   1.1881 


Oct.  15, 1880 
Oct.  15,1880 


June  30, 1881 


July  1.1881 
June  30, 1881 


18 


14 


\lt 


specifications. 


Not  signed. 


COMMERCIAL  STATISTICS. 


Number  and  class  of  vessels  employed  in  navigating  the  southern  branch  of  the  Elizabeth 
River  f  Korii  Landing  River  ^  Firginia;  Currituck  Sounds  North  Rtver^  and  Albenui^rle  and 
Pamplico  Sounds j  North  Carolina^  via  the  Albemarle  and  Chesapeake  Canal,  from  July  1, 
1880,  to  July  1,  1881. 


Date. 

Steam, 
ers. 

Schoon- 
ers. 

Sloops. 

Bargea. 

Lighters. 

Boats. 

Bafta. 

TotaL 

188a 
July       

275 
2.^0 
266 
301 
282 
272 

232 
208 
816 
822 
826 
320 

267 
135 
85 
06 
100 
116 

124 
130 
193 
175 
193 
^'>A 

101 
27 
14 
32 
22 
27 

30 
52 
87 
38 
38 
18 

37 
27 
34 
42 
51 
51 

43 
29 
65 
53 
63 
61 

55 
35 
25 
28 
29 
42 

48 
80 
30 
31 
26 
20 

211 
45 
10 
14 
14 
7 

6 
5 
25 
15 
15 
9 

20 
23 
14 
16 
17 
11 

11 
10 
19 
19 
32 
83 

966 

August 

540 

September 

448 

October 

520 

November  ......... 

524 

December 

1881. 
January   

526 
492 

February 

466 

March... 

April 

685 
658 

M^y 

June 

693 
675 

3.370J        1,747 

436 

546 

399 

376 

225 

7,097 

North 

1,720 
I.60O 

870 
877 

220 
216 

276 
270 

200 
199 

191 
185 

225 

3,694 

South 

3,403 

Total 

8,870  1         1-747 

436 

546 

890 

876 

226 

7,007 

.    1 
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Statement  of  inward  receipts  of  leading  items  of  produce,  transported  from  points  on  the  Pamp- 
lico,  Croatan,  Alhemarhj  Cove,  and  Curritiuk  Sounds,  of  Xorth  Carolina,  embracing  alt 
of  the  leading  rivers,  via  the  Albemarle  and  Chesapeake  Canal,  from  1st  Julp,  IHBO.fo  1st 
July,  1881. 


Dat€. 


Cotton.        Fisfa. 


x'-^oi   Spirits  of 
I    *^"«*»-    i    tine. 


jOIdjank 
'  and  iron. 


1880.  Bales,    i  Barrels. 

July 411  > 

AuKUrt 463                  7 

September 8,761  ,               « 

October 22,527              213 

November 1  19,943  1           616 

December t  25,  580  .           308 

1881.  , 

January I  9,004  , 

February '  8,649 

March 5,594  i 

April ,  1,950  ! 

my ;  689  1 

June '  649  1 

Total I  104,210  I 


126  I 
236  I 
446  , 
650 

m  I 

575  I 


Barrels.  ' 
1,358  . 
1,843  ; 
1.823  , 
1.634  ' 
1, 109  i 
1,840  I 

1,791  ; 
1.825  1 
2,422  i 
1,686 
2,577  ' 
1.801  I 


Casks. 
158 
149 
162 
287 
135 
84 

141 
V90 
160 
55 
132 
133 


Pounds. 
36,250 
10.320 
13,540 
17, 710 
23.554 
9,140 

19.970 
16, 130 
14,950 
16, 170 
15,550 
21,250 


Pounds. 
14,660 
22,000 
51.280 
29, 470 
22,754 
21,000 

25,930 
9,370 
10,580 
34,540 
18,710 
20.400 


Eggs.    I    Bacon. 


Dozens. 
7.811 
5,060 
8,427 
8.685 
6,364 
8,727 

8,570 
8,455 
14,722 
12, 373 
10,509 
8,685 


Pounds. 
4,340 
2,860 
6,156 
8.938 
17.260 
16,520 

3,230 
3.300 
26, 470 
11,670 
11,700 
6,715 


7. 766  J      21, 699 


1, 886  I    214,  534  {    280, 694  I     108,  388  I       119, 150 


Date. 


Pino  and' 
!  oak  wood. 


Com. 


Pease  and  Railroad 


beans. 


1880. 

Jnly 

Angust 

September . . 

October 

November . 
December. . 

1881. 

January 

February . . , 

March 

Apiil 

May 

June 

Total... 


ties.     I 


Potatoes. 


Juniper 
logs. 


Peanuts. 


Rough 
rice. 


Cords. 
271 
135 
119 
163 
120 
627 

276 
176 
199 
43 
102 
1 


Bushels. 

Bushels. 

Bushds. 

Cords. 

8,871 

250 

9, 120  1        3, 935 

572 

10,  574 

8,367  ;            897 
8,375  I        4,470 

485 

4,803 

579 

693 

2,925 

1.592 

7, 718  1        5,  060 

250 

.5. 264 

575 

3,981  1        3,440 

321 

21,048 

1.059 

6,027 

2,437 

I- 

52,  263 

735 

13,569 

425 

297 

88, 425 

562 

4,007 

946 

238 

106,886 

476 

18,535 

5,554 

166 

113, 232 

633 

11, 287 

2,908 

151 

56,943 

298 

13,340 

5,045 

171 

10, 819 

412 

15,150 

21,577 

445 

Bushels. 
2, 578 
4,851 
2,340 
1,694 
1,417 
13,327 

6.165 
11,963 
3,620  1 
3,398  I 
924, 
1, 162  ■ 


Bushels. 


3,565 
9,630 
11,000 

1.294 

2,030 

1,562 

460 


1880. 

July 

August 

September,. 

October... 

November 

December 

1881. 
January 
February 
March 
AprU 
May 
June 

Total 


I  7. 

IMPROVEMENT   OF  CURRITUCK    SOUND,  COANJOK   BAY,  NORTH    RIVER 
AND  BAR.  NORTH  CAROLINA. 

This  work,  which  is  a  conueoting  link  in  a  line  of  contemplated  inland 
navigation  to  the  South,  via  the  Albemarle  and  Chesapeake  Canal,  was 
commenced  under  an  appropriation  of  $20,000  made  by  act  approved 
June  18, 1878.  The  plan  of  imi>rovement  adopted  was  the  dredging  of 
a  channel  80  feet  in  width  at  bottom  and  9  feet  deep  at  an  ordinary  win- 
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ter  stage  of  water  through  the  entire  length  of  the  upper  sound,  about 
10^  miles. 

The  river  and  harbor  act  of  March  3, 1879,  appropriated  $25,000  for 
continuing  this  work.  Under  this  last  appropriation  a  contract  was  en- 
tered into  with  Mr.  G.  H.  Ferris  for  the  removal  of  200,000  cubic  yards 
of  material,  more  or  less,  the  work  to  be  completed  by  September  30, 
1S80. 

As  stated  in  the  Annual  Report  for  1880,  to  which,  as  well  as  thatof  1879, 
reference  is  requested  for  details  of  previous  operations,  it  would  have 
been  desirable  that  the  work  should  be  completed  during  the  fiscal  year, 
but  the  diflference  between  the  bid  of  Mr,  Ferris  and  the  next  lowest  was 
so  material  that  it  was  considered  to  justify  the  delay.  Dredging  was 
continued  during  July  and  August,  1880,  in  the  cuts  between  beacon, 

6  and  7  and  7  and  8.  During  the  latter  month,  Mr.  Ferris,  finding  that 
he  would  be  unable  to  complete  his  contract  within  the  specified  times 
I'eq nested  an  extension,  which  was  granted  by  authority  of  the  Chief  of 
Engineers,  dated  August  30,  1880.  Work  was  continued  under  the  ex- 
tension to  October  31,  when  Mr.  Ferris  was  allowed  to  stop  work,  a  con- 
tract at  a  lower  price  having  been  previously  made.  From  June  30  to 
October  31,  there  were  removed  under  the  contract  with  Mr.  Ferris — 

Cubic  yardn. 

From  between  beacons  6  and  7 5,981 

Frnm  between  beacons  7  and  8 70, 485 

Total. 76,466 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $25,000  for 
continuing  the  improvement  of  Currituck  Sound,  Coai\jok  Bay,  and 
North  River  Bar,  North  Carolina.  As  Coanjok  Bay  had  not  formed  a 
part  of  the  original  work,  a  survey  was  made  and  estimate  of  cost  of 
improvement  of  this  portion  of  the  work  submitted  to  the  Chief  of  En- 
gineers December  28, 1880,  and  was  printed  in  House  Ex.  Doc.  No.  28, 
Forty-sixth  Congress,  third  session,  to  which  reference  is  requested. 

A  project  for  the  expenditure  of  the  appropriation  of  June  14,  1880, 
was  submitted  to  the  Chief  of  Engineers  June  25,  and  having  been  ap- 
proved, proposals  were  invited  for  the  removal  by  dredging  of  150,000 
cubic  yards  of  material,  more  or  less. 

These  proposals  were  opened  September  4;  the  lowest  bidders  were 
the  National  Dredging  Company,  at  14  cents  per  cubic  yard,  with  whom 
a  contract  was  entered  into,  the  work  to  be  commenced  December  1. 

Under  authority  of  the  Chief  of  Engineers,  dated  October  14,  1880. 
dredging  was  commenced  in  Coanjok  Bay  by  the  hire  of  a  dredge  and 
hoister  in  open  market.  This  work  was  continued  until  January  18, 
18S1,  when,  a  cut  having  been  maile  through  the  bay,  all  the  work  at 
present  contemplated,  the  dredge  was  withdrawn.  The  amount  of  ma- 
terial removed  from  this  locality  is  estimated  at  13,500  cubic  yards. 

On  December  9, 1880,  dredging  was  commenced  by  the  National  Dredg- 
ing Company,  under  their  contract,  in  the  cut  between  beacons  7  and  8, 
with  one  clam-shell  dredge.  It  was  soon  found  that  it  would  not  do  the 
work  at  that  place,  and  was  moved  to  the  channel  between  beacons  5 
and  6,  on  the  16th,  where  the  work  was  continued  until  the  29th,  when, 
owing  to  ice,  operations  were  suspended,  and  not  resumed  until  Janu- 
ary 24,  1881,  when  a  dipper  dredge  was  put  in  cut  between  beacons  7 
and  8,  and  on  the  25th  another  dredge  between  5  and  6. 

The  work  was  continued  with  these  two  dredges  until  March  24,  when 
the  dredge  between  beacons  7  and  8  was  withtlrawn;  the  other  dredge 
worked  until  May  30  between  beacons  5  and  6,  since  that  time  between 

7  and  8. 
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The  whole  amount  of  material  removed  under  this  contract  is — 

Cubic  yai'ds. 

BYom  between  beacoDS  5  and  6 W,  69:i 

From  between  beacons?  and  8 •. 22,465 

Total 11-2, 158 

which,  together  with  that  removed  under  previous  contract,  has  been 
deposited  on  the  east  and  west  sides  of  the  sound. 

The  work  accomplished  during  the  fiscal  year  has  been  the  cutting  of 
a  channel  about  52  feet  wide  between  beacons  5  and  6,  the  corajjletion 
of  a  channel  about  50  feet  wide  between  beacons  6  and  7,  a  channel  from 
25  to  100  feet  wide  between  beacons  7  and  8,  and  a  channel  about  25 
feet  wide  through  Coanjok  Bay,  all  these  channels  excavated  to  a 
depth  of  9  feet  at  ordinary  winter  water. 

A  sketch  herewith  shows  the  relative  positions  of  the  beacons  re- 
ferred to. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $30,000  for 
Currituck  Sound,  Coanjok  Bay,  North  River  and  Bar,  North  Carolina. 
This  brings  North  River,  not  previously  included,  within  the  8co))e  of 
the  appropriation,  and,  as  no  estimate  for  the  improvement  of  this  river 
has  been  submitted  in  connection  with  this  work,  when  opportunity 
offers  an  examination  will  be  made,  and  estimate  of  cost  of  improvement 
submitted.  It  is  not  considered  desirable,  however,  to  commence  any 
improvement  of  the  river  or  bar  until  the  channels  through  Currituck 
Sound  and  Coanjok  Bay  are  completed. 

A  project  for  the  expenditure  of  the  recent  appropriation  was  sub- 
mitted to  the  Chief  of  Engineers  April  2  last. 

It  is  proposed  to  continue  the  general  plan  of  improvement  through 
the  sound,  to  widen  a  portion  of  the  channel  through  Coanjok  Bay,  and 
to  construct  a  dike  of  oyster  shells  on  the  west  side  of  this  bay  for  about 
9,200  feet.  This  project  having  been  approved  by  the  Chief  of  Engi- 
neers, proposals  have  been  invited  for  the  dredging  of  90,000  cubic  yards 
of  material,  more  or  less,  and  the  delivery  in  place  of  about  .*U2,00() 
bushels  of  oyster  shells. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  George  H. 
Elliott,  assistant  engineer. 

This  work  lies  in  the  collection  district  of  Norfolk,  Va. 

For  commercial  statistics  reference  is  requested  to  the  report  on  North  Landing  Rivrry 
as  the  commerce  of  each  is  nearly  the  same. 

The  appropriations  ior  this  work  have  been — 

June  18,  1878 i^20,(H)0  00 

March  3,  1H79 25,rK)0  00 

June  14,  1880 *^5,000  00 

March  3,  1881 30,000  00 

100,000  00 

Money  fttatevient. 

July  1,  1880,  amount  available    ^0,8^>•^  ii2 

Amount  appropriated  by  act  approved  March  3,  1881 30,000  00 

^0,  pr/2  e-2 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 29, 120  63 

July  1,  18H1,  outstanding  liabilities 6,430  78 

35,r.rii  41 

*  — — —— ^^^_ 

July  1,  1881,  amount  available 3r>,:«K)  81 

Amount  (estimated )  required  for  completion  of  exiHtiug  project 40, 213  95 

Amount  that  cnii  be  profitably  expended  in  tiscnl  year eniling  June 30,  HS3.     40,213  95 


APPENDIX    I.  999^ 

Abstract  of  bids  received  for  dredging  in  Currituck  Sounds  Horth  Carolina^  and  opened  im- 
mediately after  12  m.  September  4,  1880. 


Xo. 


Name.  Residence. 


Time. 


Commenced.    Completed. 


National   Dredj^fr  Company,  F.     Washington,  D.  C. 

B.  Colton,  general  manager. 

G.H.Ferris 

American     Dredging     Company, 

Isaac  Albertson,  president. 


Baltimore,  Md . 


Deo.    1,1880 
Not.  15, 1880 


Price. 


Jane  30, 1881 
July  1,1881 


Philadelphia,  Pa Dec.    1, 1880  |  In  12  months 


$0  14 
17i 
22 


survey  of  coanjok  b  vy. 

United  States  E  .gineeb  Office, 

Norfolk^  Ta.,  December  28,  1880. 

General:  In  my  last  anunal  report  npon  tlie  "  Improvement  of  Cur- 
rituck Sound  and  North  River  I'ar,  Nortli  ('arolina,''  I  had  the  honor  to 
state  as  follows :  "As  Coanjok  Uay  has  been  added  to  this  work,  a  sur- 
vey and  estimate  of  cost  of  iir  proving  same  will  be  made  in  time  to 
decide  whether  it  will  be  better  to  apply  the  balance  to  improving  the 
bay  or  the  bar  at  the  mouth  of  North  River.'' 

In  my  report  the  context  indicated  that  this  balance  referred  to  the 
surplus  of  the  present  appropri:!tion  after  completing  the  improvement 
of  Currituck  Sound. 

During  the  present  month,  my  assistant,  Mr.  George  H:  Elliott,  has 
completed  a  survey  of  that  portion  of  Coanjok  Bay  which  it  is  proposed 
to  improve,  and  I  have  the  honor  to  transmit  herewith  a  tracing,  show- 
ing  the  location  and  dimensions  of  the  proposed  channel  and  its  protect- 
ing dike. 

Coanjok  Bay,  like  Currituck  Sound,  is  a  link  in  the  line  of  wat«r 
(H)mmunication  between  Norfolk  Harbor  and  Albemarle  Sound,  the  line 
being  known  as  the  Albemarle  and  Chesapeake  Canal  route. 

It  is  proposed  to  excavate  a  channel  through  the  bay  of  the  same 
dimensions  as  those  now  being  given  to  the  channel  through  Currituck 
Sound,  viz,  80  feet  in  width  at  bottom  and  9  feet  in  depth  at  an  ordinary 
tcinter  stage  of  water.  The  cut  will  be  14,226  feet  in  length,  and  will 
require  the  excavation  of  material  as  follows:  In  bank,  31,871  cubic 
yards ;  in  cut,  144,754  cubic  yards ;  total,  176,025  cubic  yards,  which,  at 
20  cents  per  yard,  will  amount  to  $35,325. 

This  cut  will  need  to  be4)rotected  oi^  the  western  side  over  the  greater 
portion  of  its  length.  It  is  proposed  to  accomplish  this  by  means  of  a 
dike,  which,  in  this  locality,  can  be  most  cheaply  constructed  of  oyster 
shells. 

The  proposed  dike  will  be  9,200  feet  in  length,  will  be  located  25  feet 
away  from  the  cut,  and  will  be  of  the  following  dimensions :  width  at 
bottom,  10  feet;  width  at  top,  4  feet;  height,  6  feet. 

A  dike  of  the  above  dimensions  will  require  34  bushels  of  shells  to 
each  linear  foot.    Total  for  9,200  linear  feet,  312,800  bushels. 

These  shells  can  be  put  in  place  for  3^  cents  per  bushel.  The  total 
cost  of  dike,  $10,948,  or  at  the  rate  of  $1.19  per  linear  foot. 
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RECAPITULATION. 

Dredginfr  176,625  cubic  yards,  at  20  cents $:i5,325  00 

9,200  linear  feet  dike,  at  fil.  19  per  foot i 10,948  00 

Add  15  per  cent,  contingeficies,  superintendence,  &c 6, 940  95 

Total 53,213  95 

From  which  deduct  (beingihe  approximate  amount  which  will  be  expended 
in  the  bay  under  existing  authority  from  the  Chief  of  Engineers) 3, 000  00 

Balance 50,213  95 

Tlie  expeuditure  of  the  above  amount  appears  to  me  to  be  proper  to 
be  made  for  the  improvement  of  Coanjok  Bay. 

It  can  well  be  expended  to  good  advantage  daring  a  single  fiscal  year, 
and  I  respectfully  recommend  that  the  amount  be  added  to  the  $20,000 
asked  for  in  the  iast  annunl  report  for  the  '*  improvement  of  Currituck 
Sound,  Coanjok  Bay,  and  North  River  Bgr,  North  Carolina." 
I  am,  i^eneral,  very  resr.ectfuJly,  your  obedient  servant, 

Chas.  B.  Phillips, 
Cajytain  of  Engineers. 
The  Chii:f  of  Ekginleks,  U.  S.  A. 


I  8. 
IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA. 

Work  during  the  fiscal  year  has  been  carried  on  under  the  balance  of 
an  appropriation  of  March  3,  1879,  and  the  appropriation  of  June  14, 
1880. 

A  ])roject  for  the  expenditure  of  the  latter  appropriation  was  submitted 
June  24,  1880,  and  contemplated  carrying  out  the  original  plan  of  im- 
provement, or  such  portion  of  it  as  remained  to  be  done,  which  was, 
since  the  excavation  of  a  channel  through  the  bar  at  the  mouth,  and 
the  trimming  of  the  banks,  and  the  removal  of  snags  and  logs,  to  cot 
off  some  obstructing  points. 

The  project  was  approved  by  the  Chief  of  Engineers,  and  operations 
commenced  April  6,  1881,  at  what  is  known  as  the  "Thoroughfare,'' 
which  is  really  a  cut-off;  this,  which  was  very  narrow,  barely  admitting 
a  propeller  steamer  which  goes  up  the  river,  was  widened  some  23  feet, 
and  now  affords  a  free  passage  for  the  largest  vessel  on  the  river. 

After  making  this  cut,  another  one  was  made  at  what  is  known  as  the 
*' Devil's  Elbow,"  a  very  abrupt  bend.  JSome  1,8(K)  cubic  yards  of  mate- 
rial were  removed.  Owing  to  the  near  exhaustion  of  funds  the  work 
was  suspended  May  4. 

The  material  encountered  was  a  mass  of  roots  and  stumps,  and  required 
the  use  of  60  pounds  of  dynamite  to  put  it  in  such  condition  that  the 
dredge  could  remove  it. 

The  act  of  Congress  of  March  3, 1881,  ai)i»ropriated  $1,000  for  this 
work. 

A  ])rqject  for  the  expenditure  of  this  sum  was  submitted  April  7,  in 
whi<'Ji  it  is  proposed  to  continue  thecuttingoff  of  obstructing  points,  as 
originally  contemplated.  This  project  has  been  approved  by  the  Chief 
of  Engineers,  and  in  accordance  therewith  operations  will  be  carried 
out 
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The  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

ScuppemoDg  River  is  in  the  coUectioii  district  of  Albemarle,  N.  C. 

Partial  statistics  of  the  work  are  expected  and  will  be  forwarded  as 
soon  aS  received. 
The  appropriations  for  the  work  have  been : 

June  18,  1878 |2,000  00 

March  3,  1879 2,000  00 

June  14, 1880 1,000  00 

March  3,  18H1 1,000  00 

6,000  00 

Money  statement 

July  1,  1880,  amount  available $1,576  26 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

$2i576  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,149  06 

July  1,  1881,  outstanding  liabilities •. 168  75 

1,317  81 

July  1,  1881,  amount  available 1,258  45 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188:^.    2, 000  00 


Ig. 

IMPROVEMENT  OF  PAMPLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

The  act  of  June  14, 1880,  appropriated  $9,000  for  this  work,  and  opera- 
lions  during  the  past  fiscal  year  have  been  carried  on  in  accordance  with 
approved  project  for  the  expenditure  of  the  same. 

The  work  accomplished  has  been  (on  the  Pamplico)  the  widening  of  the 
channel  previously  dredged,  about  IJ  miles  below  Washington,  by  the 
removal  of  stumps,  large  and  small. 

This  work  was  commenced  early  in  August  last;  suspended  in  Septem- 
ber to  enable  work  to  be  done  on  the  Tar,  while  the  stage  of  water  was 
favorable  for  operations  there.  It  was  recommenced  in  March,  and  has 
been  continued  up  to  the  close  of  the  year,  except  about  three  weeks 
during  May,  when  it  was  suspended  to  enable  some  additions  to  be  made 
to  the  working  plant,  the  hand-power  hoister  formerly  in  use  being 
changed  to  a  steam  hoister  with  dredging  appliances. 

There  have  been  removed  from  the  vicinity  of  the  dredged  channel  re- 
ferred to,  1,197  stumps,  239  of  which  were  blasted,  and  2,235  cubic  yards 
of  nnid,  sand  and  roots  have  been  removed  from  the  same  locality. 

On  the  Tar  River  the  work  accomplished  has  been  the  construction  of 
jetties,  of  which  twenty  two,  aggregating  3,233  linear  feet  in  length,  were 
built  at  various  shoals  between  '*  Sparta,^  9  miles  below  Tarborough,  and 
"  Taft's  Landing,"  28  miles  below  Tarborough.  These  jetties  are  all  built 
of  two  rows  of  piles  3  feet  apart,  the  piles  5  feet  apart ;  the  space  between 
the  rows  is  filed  with  brush  and  packed  solid ;  the  lines  of  piles  are 
wattled  with  small  limbs  and  brush. 

In  addition  to  the  work  on  jetties,  434  logs,  2,489  snags,  and  165  stumps 
have  been  taken  out  of  the  river;  of  the  latter  ten  required  blasting  to 


1002       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARAHT. 

remove  them.  Three  thousand  six  hundred  and  seventy-two  overhang- 
ing trees  were  also  removed  from  the  banks  of  the  river. 

For  further  details  of  the  operations,  commercial  statistics,  &c.,  refer- 
ence is  made  to  the  report  of  Mr.  John  P.  Darling,  assistant  engineer  in 
immediate  charge  of  the  work. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $8,000  for 
this  work.  A  i)roject  for  the  expenditure  of  this  sum,  submitted  April 
2,  contemplates  dividing  the  amount  equally  between  the  two  rivers  and 
continuing  the  work  of  widening  and  straightening  the  dredged  channel 
below  Washington  by  dredging,  and  the  removal  of  stumps,  roots,  &c. 

In  the  Tar,  the  construction  of  additional  jetties,  and  the  repair  of  some 
which  have  been  damaged,  and  the  removal  of  logs  and  snags  which  have 
been  brought  down  the  river  by  the  freshet  water. 

The  project  has  been  approved,  and  the  work  will  be  conducted  in  con- 
formity therewith  by  hired  machinery  and  labor. 

The  work  on  these  rivers  ha\ing  exceeded  in  amount  that  originally 
estimated  for,  if  it  is  considered  desirable  to  continue  the  improvements^ 
new  examinations  and  estimates  are  necessary. 

The  appropriations  for  the  work  have  been : 

June  14,  1880 $t),000  00 

March  3,  1881 8.000  00 

Money  statetnent. 

July  1,  1880,  amount  available $9,255  (>1 

Amount  appropriated  by  act  approved  March  3,  1881 H,  000  00 

$17,255  (U 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1,  1880 6,987  10 

July  1,  1881,  outstanding  liabilities 1,405  14 

8,:»2  24 

July  1,  1881,  amount  available : 8,863  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18H3 . .     15, 000  00 


REPORT  OF   MR.   JOIIX   P.    DARLING,    ASSISTANT  KN'GIXKKR. 

Washington,  X.  C,  Juve  30,  1881. 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  improvements  of 
the  Pamplico  and  Tar  rivers,  North  Carolina,  under  act  of  Congress  of  June  14,  1880, 
appropriating  $9,000  for  that  purpose.  The  project  for  expending  the  money  contem- 
plated using  $3,500  in  removing  stumps  from  and  widening  the  dredged  channel  of 
the  Pamplico  Eiver  1^  miles  below  Washington  between  points  A  and  C  (see  map  accom- 
panying aimual  report  of  June  30,  1880).  Tbe  balance  of  the  appropriation,  $5,500,  to 
be  expended  on  the  Tar  River  in  putting  in  cheap  jetties  between  Taft's  Landing  aud 
Tarborough,  a  distance  of  35  miles;  also  in  cutting  and  removing  from  the  banks  over 
hanging  trees,  and  in  taking  out  logs  and  snags  from  the  river  between  the  points 
named. 

The  work  was  done  by  hired  labor  and  machinery,  and  the  material  bought  in  open 
market.  The  work  wascommenced  on  the  Pamplico  about  the  2d  of  August,  in  widen- 
ing the  dredged  channel  1^  miles  below  Wasbington,  by  pulling  the  stumps  found  iii 
it.  This  work  was  continued  until  some  time  in  September,  when  it  was  stopped  to 
commence  work  on  the  Tar  River.  The  work  was  recommenced  on  the  Pamplico  in 
March  and  continued  up  to  the  present  time,  with  the  exception  of  about  three  weeks 
in  May,  to  allow  Captain  Bowdoin  to  put  engines  in  bis  hoister  and  rig  her  also  for 
dredging;  he  commenced  dredging  on  the  lOtli  of  May.  During  the  year  there  have 
been  1,197  stumps  removed  (239  of  which  have  been  blasted),  and  2,2:55  cubic  yards  of 
mud,  sand,  and  roots  taken  out  of  the  channel  of  the  Pamplico  River.  The  dredgiiijr 
is  very  slow  work  on  account  of  the  many  small  stnmps  and  roots  left  after  reinovintj 
the  large  ones. 


APPENDIX.!.  1003 

COMMKRCIAL  STATISTICS — EXPORTS, 

Bales  cotton 27,H75 

Barrels  naval  stores 10,461) 

Bags  pease 115 

Barrels  wax 42 

Bags  rice 4,960 

Feet  lumber 3,490,975 

Shingles 1,0:^,000 

Staves 4.i,900 

Miscellaneous  barrels 1,963 

Boxes  and  crates.... 1,619 

Bales 115 

These  items  were  shipped  coastwise  and  foreign  from  Washington,  N.  C. 

Work  was  commenced  on  the  Tar  River  in  September,  during  which  month  a  pile- 
driver  and  scows  were  built  for  the  contemplated  improvements,  consisting  of  building 
jetties  and  removing  logs  and  snags. 

This  work  continued  until  some  time  in  March. 

Twenty-two  jetties  were  put  in  on  some  of  the  worst  shoals  between  Taft's  Landing, 
7  miles  below  Greenville  and  Sparta,  19  miles  above  Greenville  and  9  miles  below  Tar- 
borough,  namely : 

Three  jetties  at  Tripp's  Shoal,  3^  miles  below  Greenville;  one  at  Foley's  CrosH,  2f 
miles  below ;  two  at  Red  Bank,  2  miles  below ;  one  at  Sycamore  Cross,  If  miles  below ; 
one  one-third  mile  below;  two  at  Greenville;  one  just  below  cut-ofl';  one  at  Tabor's 
Lauding,  4  miles  above  Greenville;  three  just  above  Harrington's  Mill,  6  miles  abpve 
(ireenville;  one  at  Blue  Bank,  7  miles  above;  three  near  Peeble's  Landing,  18  miles 
below  Tarborongh ;  one  near  Dnpree's  Landing,  15  miles  below  Tarborough.  These 
jettie^s  are  built  of  two  rows  of  piles,  the  rows  3  feet  apart  and  the  piles  5  feet  a]>art ; 
the  space  between  the  rows  filled  with  brush  and  solidly  packed;  the  sides  are  inter- 
woven with  small  limbs  and  brush.  The  whole  number  of  feet  of  jetties  that  have 
been  built  is  3,233. 

There  were  434  logs,  2,489  snags,  165  stumps  (ten  of  which  were  blasted)  reuiov-ed 
from  the  river,  also  3,^2  overhanging  trees  cut  and  removed  from  the  banks.  I  find 
on  examination  that  there  are  still  a  number  of  shoals  between  Greenville  and  Tar- 
borough that  require  jetties,  besides  repairing  the  damages  to  those  already  in.  There 
are  also  a  large  number  of  logs  and  snags  to l)e  taken  out,  which  were  brought  down 
by  the  last  freshet. 

It  is  proposed  to  expend  the  $8,000  appropriated  for  the  present  year  by  dividing 
the  amount  above  equally  between  the  Pamplico  and  Tar  rivers,  in  continuing  the 
work  of  widening  and  straightening  the  dredged  channel  1^  miles  below  Washington 
and  in  repairing  damaged  jetties  on  the  Tar,  and  in  putting  in  additional  ones  between 
Taft's  Landing  and  Tarborough ;  also  in  taking  out  the  logs,  ntumps,  and  snags  deposited 
in  the  channel  by  last  winter  freshets;  cutting  and  removing  from  the  banks  a  large 
number  of  overhanging  treesthat  would  eventually  fall  into  the  river,  and  in  putting 
in  a  few  bank  protectors  at  exposed  points,  if  the  money  holds  out. 

There  are  at  present  three  steamers  running  between  Washington  and  Tarborough 
and  another  is  being  built;  they  can  run  to  Tarborongh  only  about  eight  months  in  tie 
year;  the  rest  of  the  time  they  only  run  to  Greenville. 

The  Pamplico  and  Tar  Rivers  are  in  the  collection  district  of  New  Berne,  N.  C. 
Very  respectfully,  your  obedient  servant, 

John  p.  Daruno, 

Assistant  Engineer, 

Capt.  James  Mkrcur, 

Corps  of  Engineers  J  l\  S.  J. 


I    lO. 

IMPROVEMENT    OF  THE    NEUSE   RIVER,    NORTH   CAROLINA,    FROM    ITS 
MOUTH  TO  THE  HEAD  OF  NAVIGATION. 

Work  during  the  fiscal  year  has  been  conducted  in  accordance  with 
approved  project  for  the  expenditure  of  the  appropriation  ($45,000) 
maileby  act  of  Congress  approved  June  14,  1880. 
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Under  previous  appropriatioDS  the  work  of  improvement  did  Dot 
extend  above  the  Wilmington  and  Weldon  Railroad  Bridge,  near  GoUU- 
borough,  but  the  present  one  continued  it  to  the  head  of  na^igatioQ, 
Smithlield,  62  miles  above.  Operations  have  therefore  been  coodocted 
both  above  and  below  the  bridge. 

Above  the  bridge  the  work  has  consisted  in  the  removal  from  the  h&i 
of  the  river  of  all  obstructions,  snags  and  logs,  and  the  trimniiug  of  the 
banks  of  all  overhanging  trees;  this  work  has  been  carried  aboat  12  mik» 
towards  Smithfield. 

Below  the  bridge  the  work  has  consisted  in  the  construction  of  lof 
and  brush  jetties  to  contract  the  water-way ;  of  thereabout  5,000  lioear 
feet  were  built  between  Pitch  Kettle  and  Deer  Neck,  x>oint8  about 
10  miles  apart.  Two  pile  and  log  dams  about  600  feet  long  were  built 
to  prevent  the  flow  of  water  from  Neuse  River  into  Grindle  Creek-  A 
very  crooked  and  difficult  bend  at  Bull  Point  has  been  revetted  witk 
logs  and  guarded  by  bank  protectors  to  prevent  caving. 

The  heavy  and  continued  freshets  of  the  winter  showed  that  the  lo^ 
and  brush  jetties  were  scarcely  of  sufficient  stability  tocoDtinually  resist 
the  action  of  the  current.  AH  that  have  been  built  since  the  winter 
freshets  have  been  constructed  of  lumber,  consisting  of  square  pilini: 
with  cap  pieces  firmly  bolted  to  the  piles,  and  sheet  piling,  also  weffl 
driven  and  spiked  to  the  cap  pieces. 

The  ends  of  these  jetties  are  also  protected  by  log  and  brush  mattresses 
weighted  with  stone. 

For  the  details  of  the  operations,  commercial  statistics,  &c,  referenoe 
is  requested  to  the  report  of  Mr.  E.  Ransom,  assistant  engineer,  m  imae- 
diate  charge  of  the  work. 

The  survey  of  this  river,  made  in  1871,  was  conducted  under  nnfavor- 
able  circumstances,  flush- water  prevailing  for  a  considerable  i>ortion  of 
the  time. 

It  was  thus  impossible  to  arrive  accurately  at  the  amount  of  work 
which  would  be  required  to  clear  out  the  bed  of  the  river.  Mr.  BanBom 
estimates  that  from  $30,000  to  $40,000  more  will  be  requireil  to  tbor 
oughly  complete  the  improvement  than  was  originally  estimated. 

The  river  and  harbor  act  of  March  3, 1S81,  appropriated  $30,0t)0  for 
continuing  this  work.  A  project  for  the  expenditure  of  this  sum  wa* 
submitted  April  8,  which  contemplates  the  continuance  of  the  work  of 
clearing  the  river  bed  and  trimming  the  banks,  together  with  the  oon- 
struction  of  about  1,500  linear  feet  of  wattle-dam,  200 linear  feet  of  <like, 
and  perhaps  some  dredging  in  the  river  above  the  Wilmington  and 
Weldon  Railroad  bridge,  near  Goldsborough,  and  the  construction  of 
jetties  with  some  dredging  near  the  mouth  of  Contentnea  Creek,  in  thf 
river  below  the  railroad  bridge. 

This  project  has  been  approved  by  the  Chief  of  Engineers,  anil  the 
work  will  be  conducted  in  accordance  therewith. 

On  account  of  the  nature  of  the  work,  it  being  so  diversifie<l  in  char- 
acter as  not  to  admit  of  exact  specification,  it  will  be  carried  on  by  the 
hire  of  machinery  and  labor  and  the  purchase  of  material  in  open  market 

The  appropriations  for  the  work  have  been  : 

June  18,  1878 , $40,000  » 

March  3,  1879 45,000  W 

June  14,  1880 45,  000  0» 

March  3, 1881 30.000  0* 
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Money  statement 

July  1,  1880,  amount  available $63,245  10 

Amonut  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$93,245  10 

July  1, 1881,  amouDt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 30,387  57 

July  1,1881, outstanding  liabilities 7,991  58 

38,379  15 

July  1,1881, amount  available 54,865  95 

Amount  (estimated )  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 


REPORT  OF  MR.   R.   RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30,  1880. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  upon  Neuse  River, 
North  Carolina,  during  the  past  year. 

At  the  date  of  my  last  annual  report  the  force  employed  upon  the  river  was  at  a  point 
3  miles  above  Pitch  Kettle,  24  miles  above  here,  cleanng  out  obstructions.  That  por- 
tion of  the  river  had  been  very  hastily  and  imperfectly  gone  over,  as  is  explained  in 
my  previous  reports.  Clearing  out  was  continued  up  to  Kinston  early  in  October, 
thus  comoleting  this  character  of  work  up  to  the  Wilmington  and  Weldgn  Railroad 
near  GU>lasborough,  a  distance  of  105  miles  from  the  point  lowest  down  the  river  at 
which  such  work  was  done. 

In  October  two  pile-drivers  were  built  and  put  u])on  the  steam  holsters,  to  be  used 
in  building  jetties ;  and  the  main  force  with  all  machinery  was  sent  to  join  a  small 
party  that  I  had  been  working  upon  log  and  brush  jetties  above  Village  Cteek.  The 
action  of  this  kind  of  jetty  was  so  effective  and  satisfactory  that  it  was  determined  to 
place  them  on  all  shoals  between  Pitch  Kettle  and  Kinston.  Forty-three  of  these  jet- 
ties, aggregating  about  5,000  linear  feet,  were  put  in  between  Pitch  Kettle  and  Deer 
NeoK,  a  distance  of  about  10  miles.  Two  pile  and  log  dams,  to  prevent  the  flow  of 
water  from  Neuse  River  into  Grindle  Creek,  about  600  feet  long,  were  constructed  be- 
fore the  end  of  November,  and  that  crooked  and  difficult  bend  at  Bull  Point  was  thor- 
onghly  revetted  with  logs  and  guarded  by  bank  protectors  by  the  expiration  of  that 
month. 

The  river  having  fallen  again,  jettying  was  recommenced,  but  a  sudden  rise  soon  put 
a  stop  to  that  work,  and  found  several  jetties  unfinished. 

This  rise  continued  through  the  entire  winter.  The  very  high-water  and  the  Christ- 
mas holidays  put  an  end  to  work  from  December  24  to  January  8. 

The  water  continuing  very  high,  one  hoister  was  d  spatched  with  an  adequate  ac- 
companying force,  to  proceed  above  the  Wilmington  and  Weldon  Railroad  to  clear  the 
river  from  there  towards  Smithfield,  in  Johnston  County. 

Nearly  a  month  was  consumed  in  covering  the  50  miles  above  Kinston,  as  no  tug 
could  be  hired,  and  the  machine  had  to  draw  itsellT  against  a  strong  current  at  flood- 
tide.  That  machine  and  force  have  been  clearing  the  channel  and  banks  since  the  end 
of  Jannary,  and  have  very  thoroughly  done  the  work  for  something  near  12  miles 
above  the  railroad,  and  that  work  is  still  progressing. 

The  other  larger  force  was  put  to  work  at  the  most  troublesome  point  on  the  river 
between  New  Berne  and  Kinston,  Southwest  Bends,  where  the  channel  is  very  crooked, 
the  current  always  strong,  and  the  banks  continually  caving.  Here  very  heavy  work 
for  nearly  a  mile  was  done  in  revetting  the  banks  and  in  endeavoring  to  improve  and 
fix  the  channel.  It  is  believed  that  this  will  be  accomplished.  A  cut-off  would  have 
been  made  here  but  for  stone  underlying  the  proposed  line  of  the  cut.  Until  the  mid- 
dle of  May  this  larger  force  was  employed  in  building  bank  protectors  and  in  some 
minor  work  between  the  Atlantic  and  North  Carolina  Kailroaa  and  Bull  Point,  when 
jettying  was  resumed.  The  heavy  and  continued  freshets  of  winter  had  demonstrated 
that  the  log  and  brush  jetties  would  hardly  resist  the  force  of  violent  corrents,  and 
we  have  built  since  the  middle  of  May  3,230  linear  feet  of  lumber  jetties,  piles  8  inches 
by  8  inches,  cap-sills  4  inches  by  6  inches,  oheeting  2  inches  by  8  inches,  all  heart  pine 
firmly  driven. 

The  cap-sills  are  fastened  to  the  piles  by  wrougbt-iron  bolts  and  the  sheeting  is  nailed 
to  the  cap-sills  with  large  cut  nails.  The  ends  of  the  jetties  next  the  current  are  well 
protected  by  log  and  bnuih  mattresses,  sunken  and  filled  to  above  low-water  with 
stone.  It  is  proposed  to  put  these  jetties  upon  all  shoals  between  Pitch  Kettle  and 
Kinaton.    Approximately  it  will  require  about  15,000  feet  more. 

Finish  these  jetties ;  complete  the  channel  on  the  east  front  of  New  Berne  by  widen- 
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ingf  deepening,  and  extending  it ;  and  carry  the  work  of  clearing  ont  up  t-o  Smithfield, 
and  all  will  have  been  done  which  is  at  present  demanded  opon  this  stream. 

With  a  small  addition  to  the  amount  estimated  by  the  engineers,  the  improv^neBt 
made  will  far  exceed  what  was  contemplated.  When  the  work  shall  be  completed 
there  will  be  a  channel  the  year  around  at  very  lowest  stage  of  water,  where  boat«  draw- 
ing not  more  than  3  feet  can  pass  from  New  Berne  to  Kinston ;  from  Kinston  to  the 
W^ilraington  and  Weldon  Railroad  the  same  boats  will  be  able  to  ran  for  two-third* <tf 
the  year,  and  the  same  may  pass  for  six  months  op  to  Smithfield,  while  craft  of  \em 
draught  can  easily  go  for  a  much  longer  period  of  the  year. 

There  have  been  made  four  appropriations  for  this  work ;  $40,000,  $45,000,  $4S,000, 
and  $30,000.  In  my  judgment  it  will  require  about  $30,000  to  $40,000  more  to  finink. 
as  it  should  be  done,  the  projected  work.  This  would  carry  the  sum  of  the  appropn- 
atioDs  to  $190,000  or  $200,000 ;  that  is,  $15,000  or  $25,000  more  than  estimated  for  br 
the  first  and  only  survey  made.  When  the  large  extent  of  the  work,  the  number  «f 
years  necessarily  required  to  do  it,  the  various  difficulties  met  and  overcome,  and  tJttt 
great  benefits  accruing  and  to  be  realized  are  properly  considered,  a  touch  greater  oai- 
lay  uiight  well  and  reasonably  have  been  expected  to  be  made. 

The  opening  of  Cont^jutnea  Creek  or  River,  the  main  tributary  to  the  Nense,  will 
very  greatly  increase  the  trade  to  this  port  and  largely  benefit  the  agricultural  and 
commercial  interests  of  an  extensive  region. 

All  the  work  has  been  done  by  hired  labor  and  some  hired  machineiTt  ^^J  other 
method  being  impracticable  from  the  nature  of  the  improvements,  and  of  the  strean 
itself.  It  is  proposed  to  continue  the  same  kind  of  labor  until  the  improvements  thai) 
be  completed. 

Below  are  appended  commercial  statistics  of  this  port,  pertaining  in  a  great  measoR 
to  this  river. 

EXTRACT  FROM  REPORT  OF  BOARD  OF  TRADE   OF    NEW  BERNE,  N.  C,    MAV  31,    1381, 
SHOWING  AMOUNT  OF  PRODUCE  SHIPPED  DURING  THE  PREVIOUS  TWKLVK  MONTHS. 

Rice '. bushels..  67,440 

Rice tierces..  IW 

Corn bushels..  436, 3& 

Cotton -^ bales..  34,500 

Plat^ .* wooden . .  8, 000, 00ft 

Fresh  fish... pounds..  1,152,000 

Salt barrels..  3,0W» 

Lumber feet..  9. 150,«» 

Shingles 9,000,OCiu 

Pine  straw pounds..  1, 125,000 

Oysters bushels..  60,000 

Cotton  yam pounds..  14l>,0a» 

Naval  stores oarrels. .  6, 0^ 

Truck  (beans,  pease,  potatoes,  &c.) bushels. .  90,  OOit 

''The  immense  increase  in  receipts  of  this  port  of  all  kinds  of  produce  being  Imrgtix 
due  to  the  increased  facilities  of  our  river  transportation.^ 
Tbe  collector  of  the  port  reports : 


Vessels  entered  from  foreig;n  ports. 
Vessels  cleared  for  foreign  ports . . . 

Vessels  entered  coastwise 

Vessels  cleared  coastwise 


Nnmberof 
vessels. 


14  l,44iL43 

16 ,  i.cse.]f 

213  1  85,«7«LH 

7  I  MBLM 


Value  of  dutiable  imports $9,5t4  09 

Amount  of  duty  collected 2,619  71 

Value  of  fur  goods 2,8*i  64 

Domestic  exports 20, 238  00 

This  report  does  not  refer  to  internal  commerce. 

•  The  above  reports  are  most  encouraging  as  compared  with  similar  ones  of  three  yean 
ago.  They  exhibit  a  healthful  and  vigorous  progress,  giving  the  best  earnest  of  a  aab- 
stantial,  rapid,  and  lasting  prosperity  among  the  people  of  this  region. 

This  worK  lies  in  the  second  collection  district  of  the  State,  the  office  beinii;  at  New 
Berne,  N.  C. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  Emgimter. 
Capt.  James  Mbrcur, 

Corps  of  Engineers,  U,  8,  A, 
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I   II. 
IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $10,000  for 
continuing  this  improvement. 

Work  during  the  last  fiscal  year  has  been  conducted  in  conformity  to 
approved  project  for  the  expenditure  of  this  sum. 

The  clearing  out  of  logs  and  stumps  and  the  trimming  of  the  banks  of 
overhanging  growth  was  commenced  in  August  at  the  mouth  of  the 
river  and  continued  up  to  Quaker  Bridge,  a  distance  of  29  miles,  where 
it  connected  with  work  of  this  character  done  the  previous  year.  This 
work  was  discontinued  in  November  last 

The  dredging  through  obstructing  bars,  which  it  was  expected  would 
be  commenced  in  November,  was,  owing  to  bad  weather  (which  pre- 
vented the  dredge  hired  for  the  work  from  getting  to  the  scene  of  oi)era- 
tions),  not  begun  until  February  10,  last. 

Since  that  time  about  25,000  cubic  yards  of  material  have  been  taken 
out,  consisting  of  sand,  mud,  marl,  and  shell  rock ;  some  of  the  latter  re- 
quired blasting. 

On  account  of  the  distance  to  which  it  was  necessary  to  move  the 
dredged  material,  a  tug-boat  was  hired  and  has  been  in  use  in  connec- 
tion with  the  dredge  up  to  the  close  of  the  fiscal  year. 

For  details  of  the  operations,  commercial  statistics,  &c.,  reference  is 
requested  to  the  report  of  Mr.  K.  Kansom,  assistant  engineer  in  immediate 
charge,  forwarded  herewith. 

A  survey  of  this  river  was  made  in  1878. 

The  estimated  co^t  of  proposed  improvements  at  that  time  was  $22,000. 

As  the  water  was  from  3J  to  6  feet  above  a  low  stage,  raahy  snags 
which  obstructed  navigation  were  not  encountered.  During  the  progress 
of  the  work  they  have  been  removed. 

In  spite  of  the  most  rigid  economy,  however,  it  has  been  impossible  to 
keep  the  cost  of  the  whole  improvement  within  the  limits  of  the  estimate, 
and  as  it  is  quite  important  that  the  improvement  should  be  completed, 
an  additional  amount  will  be  asked  for  in  the  future  for  this  purpose. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $5,000  for 
this  work. 

A  project  for  the  expenditure  of  this  amount  was  submitted  April  8, 
in  which  it  was  proposed  to  continue  operations  in  accordance  with  the 
original  plan,  first  of  all  completing  the  dredging  required,  and  after- 
wards resuming  the  taking  out  of  snags  and  logs  and  the  trimming  of 
the  banks. 

The  appropriations  for  the  work  have  been : 

March  3,  1871) |7,000  00 

JaDel4,  1880 10,000  00 

March  3,  1881 5,000  00 

Money  statement. 

July  1,  1880,  amount  available |10,128  37 

Amount  appropriated  by  act  approved  March  3,  1^1 5, 000  00 

$15, 128  37 

July  1,  1881,  auioant  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,977  13 

July  1,  1881,  outstanding  liabilities 3,302  67 

10,279  80 

July  1,  1881,  amount  available 4,848  57 

Amount  that  can  be  profitably  exfiended  in  fiscal  year  ending  June  30, 1883.     12, 000  00 
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REPORT  OF  MR.   R.   RANSOM,   ASSISTANT  ENOIKKER. 

New  Berne,  N.  C,  Jvtme  30,  Ir^l. 

Captain  :  I  have  the  honor  to  suhmit  the  following  statement  of  operataons  for  the 
improvement  of  Trent  River,  North  Carolina,  since  the  date  of  my  last  annnal  rrport: 

In  An^ust  last,  work  was  resumed  and  devoted  to  clearing  the  river  of  obstructimuL 
such  as  logH,  stumps,  and  overhanging  growth,  which  operation  continaed  to  tbe  end 
of  November.     The  work  was  begun  in  August  at  the  mouth  of  the  river,  and  pro- 

fressed  up  stream  to  join  what  had  been  done  above  Quaker  Bridge  the  previous  year, 
'he  logs  and  stumps  were  very  thoroughly  removed,  but  between  Pollocksville  aaA 
Quaker  Bridge,  and  a  little  way  above  the  bridge,  the  overhanging  growth  has  not 
been  as  clearly  cut  as  necessary.  This  omission  was  intentional,  as  it  was  de«in:<d  W 
remove  the  bars  and  shoals  above  the  bridge,  and  it  was  known  that  the  approph*- 
tiou  Would  not  suffice  for  both  purposes.  The  removal  of  the  shoals  being  of  much 
greater  importance,  the  other  was  left  undone. 

Work  was  suspended  from  November  until  February,  as  a  dredge-boat  ooald  DOt  He 
secured. 

Towards  the  end  of  November  a  dredge-boat  was  hired  in  Baltimore,  Md.,  to  br^i 
work  on  the  1st  of  January,  but  rough  weather  and  dangerous  navigation  delayed  it« 
arrival  uutil  the  10th  of  February. 

Since  that  time  about  25,000  cubic  yards  of  material  have  been  taken  out,  most  of  it 
sand,  but  a  good  portion  hard  marl  and  shell  rock.  Some  blasting  has  been  neeewan. 
The  work  is  now  within  less  than  oue-quarter  of  a  mile  of  Trenton,  but  one  rockshoiil 
about  5  miles  below  I'renton,  already  blasted,  has  to  be  removed,  and  several  point* 
will  be  required  to  be  dredged  off,  in  addition  to  completing  the  channel  to  Trentoo: 
aod  it  will  be  necessary  to  dig  out  a  basin  at  the  Trenton  Landing. 

It  became  necessary  to  hire  a  tug-boat  to  serve  the  dredge.  The  tug  went  into  serr- 
ice  last  mouth. 

The  dredge  costs  ^^  and  the  tug  $15  the  day  of  ten  hours.  Both  are  manned  aai 
run  without  other  expense  to  the  appropriation.  The  cost  per  cubic  yard  baa  b«ra 
about  25  cents  for  removing  what  has  been  taken  out.    This  is  not  a  high  price* 

Three  appropriations  of  $7,00i*,  $10,000,  and  $5,000,  respectively,  have  Men  madr, 
which  about  cover  the  amount  estimated  for  the  whole  improvement.  In  my  last  repurt 
I  called  attention  to  the  circumstances  attending  the  survey  and  to  the  amoontof  work 
which  had  been  done,  and  which  at  that  time  far  exceeded  what  had  been  estiinstrd 
for,  for  the  whole  river. 

The  amount  of  dredging  yet  to  be  done  and  the  completion  of  other  necessary  woffc 
will  more  than  consume  the  present  appropriation. 

The  importance  of  thoroughly  completing  the  improvement  of  this  stream  to  Tit«- 
ton  is  best  illustrated  by  reference  to  the  report  made  for  yonr  information  by  tb* 
president  of  the  Trent  River  Navigation  Company  at  my  reqnest.  In  reading  the  sta- 
tistics of  last  yearns  traffic  on  the  river,  the  showing  is  made  that  the  commerce  ovtr 
the  river  has  doubled  in  two  years,  and  that  this  increase  is  due  '*  almost  entirely  to 
the  improvement  of  the  navigation  by  the  United  States  Government." 

The  same  report  contains  this  statement :  *^It  is  evident  that  the  bnsineas  of  ocbrr 
companies  or  private  concerns  has  increased  in  like  proportion." 

In  my  judgment  $5,000  more  will  be  required  to  finish  the  projected  work  as  it  aboaid 
be,  when  nothing  more  will  be  required  for  an  indefinite  period. 

This  amount  is  demanded  on  account  of  the  large  ooantity  of  work  which  has  bera 
done  and  will  be  required  to  be  done  over  and  above  tnat  estimated  for.  It  wan  hoped 
to  keep  the  work  within  the  limit  of  the  first  estimate,  but  the  moi»t  rigid  eoonony 
has  failed  to  accomplish  the  result. 

Below  is  appended  the  statistical  report  of  the  president  of  the  Trent  River  Naviga- 
tion Company. 

Extract  from  report  of  C,  E,  Foy,  preaident  of  Trent  River  Transportation  Compama^  ^ 

JvLne  23,  1881. 


Articles. 


Cotton bales. 

Wool doiumU. 

Tarpentine .Darrebi. 

Potatoes,  Irish do  . 

Tar do  . 

Com bushels. 

Cottonseed do.- 

Meal do.. 

Bricks « 

Garden  pease boxes . 


Qnantity. 

rafaw. 

e.000 

«34S.flM 

7,  goo 

V7SS 

1.500 

^.730 

2.500 

CS9S 

1,000 

l.S«i 

so.  000 

4a  MO 

30,000 

3.  MO 

3,000 

xvm 

500.000 

xm 

aoo 
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Articles. 


Quantity. 


Estimated 
value. 


Other  veicetables boxes. 

Gaano tons. 

Bai!^n(( pounds. 

Iron  ties do.. 

Salt sacks. 

Flour barrels. 

Pork do  . 

Molasses do.. 

Snnff do.. 

Nails kegs. 

Rice bushds. 


Total. 


1 


2,500 

1,000 

80,000 

SO,  000 

2,000 

6,000 

1,500 

600 

200 

500 

5,000 


$2,600 

40,000 

8,000 

2,500 

2,000 

25,000 

27,000 

7,200 

1.500 

1,500 

4,500 


421,050 


The  work  has  been  done  by  hired  labor  and  machinery,  other  methods  being  im- 
practicable. 

This  work  is  in  the  second  collection  district  of  the  State,  and  the  office  New  Berne, 
N.  C. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  Ransom, 
AsHatant  Engineer, 
Capt.  James  Mercur, 

Corps  of  Engifieera,  U.  8,  A, 
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IMPROVEMENT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  June  14, 1880,  directed  an  examination 
-or  survey  of  this  creek. 

The  examination  was  made  in  January  last  and  a  report  on  the  same, 
together  with  maps  and  estimates  of  cost  of  improvement,  was  submitted 
February  5,  1881,  and  will  be  found  in  House  Ex.  Doc.  No.  85,  Forty- 
sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  the  removal  of  all  obstructions 
both  natuml  and  artificial,  in  order  to  secure  a  navigable  depth  of  3  feet 
for  the  eight  or  nine  flush-water  months  from  the  mouth  of  the  creek, 
where  it  empties  into  Neuse  River,  to  the  town  of  Stantonsburg,  about 
70  miles  above. 

The  estimated  cost  of  the  improvements  proposed  is  about  $40,000. 

The  act  of  Congress  approved  March  3,  1881,  appropriated  $10,000 
for  this  work. 

A  project  for  the  expenditure  of  this  money  was  submitted  April  8, 
and  has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  the  carrying  out  the  work  in  accordance 
with  the  original  plan,  commencing  at  the  mouth  of  the  creek  and  con- 
tinuing it  as  far  up  as  funds  will  permit. 

The  work  is  of  such  a  character  as  not  to  admit  of  exact  specification, 
and  will  be  conducted  by  the  hire  of  machinery  and  labor  and  the  pur- 
chase of  material  in  open  market. 

The  appropriation  of  March  3,  1881,  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  a  further  appropriation 
o^  $29,600. 

Contentnea  Creek  is  in  the  collection  district  of  New  Berne,  N.  C. 
64  E 
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Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  06 

July  1,  1881,  amount  available 10,0i>0« 

Amount  (estimated)  required  for  completion  of  existing  project 90, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 -  15, 000  00 


examination  of  moccason  river  (contentnea  creek),  a  tribtj- 
tary  op  neuse  river,  north  carolina. 

United  States  Engineer  Officb, 

NorfolJCj  Va.,  February  5,  188L 

General:  I  have  the  honor  to  tranmit  herewith  a  report  axK>n  an 
examination  of  Contentnea  Creek,  Forth  Carolina,  privided  for  by  act 
of  Congress  approved  June  14,  1880. 

Contentnea  Creek  is  now  the  generally  accepted  name  of  the  stream 
in  question,  although  it  was  formerly  known  as  *'  Moccason  River."  Br 
a  clerical  error  the  late  river  and  harbor  act  provided  for  an  examiiiA- 
tion  of  "Pocosson  River,"  there  being  no  such  stream  in  the  State;  bat 
by  a  subsequent  letter  I  was  instructed  by  you  to  consider  that  the  in- 
tent of  Congress  was  to  call  for  an  examination  of  Contentnea  Creek. 

As  soon  as  possible  after  your  instructions  were  received,  I  placed  tbf 
examination  in  the  charge  of  Assistant  Reid  Whitford,  who  organized  a 
party  and  conducted  the  field  work  during  the  month  of  January  last. 
Mr.  Whitford  has  since  plotted  his  notes,  and,  to  accompany  his  report 
I  send  you  this  day  tracings  (three  in  number)  from  his  original  map«, 
exhibiting  the  results  of  his  examination. 

Contentnea  Creek  is  a  tributary  to  the  Neuse  River,  emptying  into  the 
latter  at  a  point  32  miles  above  the  city  of  J^ew  Berne,  N.  C.  It  drains 
an  exceedingly  fertile  section  of  country  located  between  the  Neuse  and 
Tar  rivers.  Its  navigation  is  at  present  confined  to  flat-boats  and  raft* 
of  timber,  but  it  appears  practicable  to  secure  a  reliable  3-foot  depth  of 
water,  during  the  eight  or  nine  "flush- water"  months  of  the  year,  as 
high  as  the  town  of  Stautonsburg,  about  70  miles  from  the  uiooth  of  the 
stream.  This  depth  can  be  secured  at  a  comparatively  small  outlay, 
the  estimate  being  a  little  less  than  $40,000.  Mr.  Whitford  states  quite 
fully  the  present  obstructions  to  navigation,  their  causes,  and  the  proba- 
ble cost  of  the  improvement  required.  Should  the  general  govemineiit 
decide  to  take  up  this  work,  I  deem  it  of  special  importance  that  the 
whole  amount  required  should  be  given  in  a  single  appropriation,  on  ac- 
count of  the  expense  and  risk  of  transferring  proper  machiner)'  to  the 
proposed  points  of  operation. 

Contentnea  Creek  is  in  the  coUection  district  of  New  Berne,  N.  C.    *     *     • 

I  am,  general,  very  respectfully,  your  obedient  8er\  ant, 

Chas.  B.  Phillips, 

Captain  of  Enffineert. 
The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Enoinekr  Offics. 

Norfolk,  Va,,  Febrtuay  4,  188L 
Captain:  I  have  the  honor  to  submit,  with  accompanying  map,  the  Ibllowiii^  r»* 
port  respecting  the  survey  of  Contentnea  Creek,  North  Carolina,  made  in  accotdAiKie 
with  your  orders  during  the  month  of  January  last. 
Not  being  limited  as  to  its  length,  I  decided,  after  close  examination,  that  the  J 


APPENDIX   I.  1011 

shing  town  of  Stantonsburg,  Bitaated  n|M>n  the  left  bank  of  the  creek,  70  miles  above 
its  mouth  and  10  miles  below  the  Wilmington  and  Weldon  Railroad,  would  be  the 
proper  initial  point  of  the  survey.  Beyond  Stantonsburg  the  creek  assumes  a  much 
more  abrupt  fall,  narrows  rapidly,  and  is  totally  impassable,  even  at  m^an  low-water, 
owing  to  the  number  of  sand-shoals  therein  existing.  Aside  from  this,  I  am  told,  at 
no  time  was  the  stream  ever  used  above  this  point  for  the  transportion  of  freights. 

Prior  to  the  late  war,  when  the  channel  was  somewhat  freer  from  fallen  timber, 
freights  in  considerable  quantities  were  conveyed  on  flat-boats  fi^m  this  town  down 
the  creek,  thence  finding  its  way  to  the  Kew  Berne  market. 

The  object  of  the  survey  was  to  determine  the  amonnt  and  nature  of  obstructions, 
to  form  estimates  of  the  probable  cost  of  removing  the  same,  so  as  to  furnish  less  dan- 
gerous navigation  to  light-draft  boats,  and,  if  possible,  to  so  Improve  the  channel  as 
to  maintain  a  controlling  depth  of  3  feet  for  nine  months  out  of  the  twelve. 

The  result  proves  the  creeic  to  be  badly  choked  with  fallen  timber,  sunken  logs,  and 
snags,  also  obstructed  by  sand-bars,  and  navigation  rendered  exceedingly  difficult,  in 
many  places  next  to  impossible,  by  the  dense  overhanging  growth. 

Otherwise  the  stream,  though  very  crooked  (and  of  its  tortuosity  you  can  get  a 
more  correct  idea  by  a  glance  at  the  map  than  any  description  I  could  write),  is  in 
very  good  condition,  bein^  sufficiently  wide  and  carrying  a  volume  of  water  great 
enough,  I  believe,  to  permit  of  the  desired  improvement  with  a  comparatively  small 
outlay  of  money. 

While  many  acute  angles  occur  in  its  various  meanderings,  forcing  the  creek  to  often 
double  upon  itself,  still  I  don't  think  it  advisable  to  attempt  any  cut-offs,  for  two  rea- 
sons: the  one  because  the  fall  would  become  too  great  for  the  lengths  of  the  cnt- 
thronghs;  the  other,  time  and  distance  saved  would  not  be  worth  the  expense  of  the 
cutting. 

With  a  knowledge  of  the  channel,  they  can  be  safely  navigated  as  they  are. 

However,  the  extreme  points  might  be  cleared  of  the  timber  and  dredged  for  a  short 
distance  to  a  marked  advantage. 

Those  places  represented  upon  the  map  as  the  "lower  and  upper  narrows"  demand 
the  most  carefril  attention,  especially  the  former,  being  immediately  at  and  above  the 
mouth.  This  portion  of  the  creek  is  very  narrow,  contracted  at  times  to  a  width  of  50 
feet ;  contains  a  number  of  short,  sharp  bends,  and  the  banks  on  each  side  flatten  into 
low  grounds  as  Nense  River  is  approached.  The  entire  width  of  the  stream  through 
the  narrows  is  badly  obstructed  by  sand-bars,  fallen  timber,  and  overlapping  trees. 
At  this  point  Neuse  River  is  within  a  few  hundred  feet  of  the  creek,  and  t^e  accumu- 
lation of  sand  in  the  channel  appears  to  have  been  principally  caused  by  numerous 
break-throughs  or  sloughs  from  that  river,  the  current  breaking  through  the  river 
banks  and  flowing  over  the  low  grounds  into  the  creek,  which  produces  eddies,  and 
hence  the  sand  deposits. 

I  am  satisfied  that  were  these  sloughs  securely  diked  with  cheap  structures  of 

Siles,  logs,  and  brush,  then  dredge  the  sand-bars  in  creek,  the  river  water  would  be 
ammed  out,  and  the  velocity  of  the  cun*ent  in  the  creek  would  be  so  increased  as  to 
send  the  water  out  of  its  month  with  such  violence  that  whatever  sands  there  might 
be  floating  in  the  future  would  reach  the  jetties  constructed  in  the  Neuse  a  short,  dis- 
tance below,  and  be  dropped  in  their  eddies  and  not  in  mouth  of  creek  as  heretofore 
by  mingling  of  creek  and  river  waters. 

Thus  it  seems  that  the  spread  of  the  creek  water  being  prevented,  the  depth  gained 
by  dredging  would  remain  permanent. 

The  upper  narrows  are  not  so  badly  obstructed  as  the  lower,  still  not  a  little  work 
is  required  there  iu  removing  sunken  logs,  &c.,  from  channel,  trimming  trees,  and 
protecting  the  caving  banks  Irom  the  action  of  the  current. 

There  are  caving  banks  at  other  points  needing  attention,  though  for  the  most  part 
they  are  high,  flrpK  and  iu  some  instances  composed  entirely  of  hard  blue  "marl,'' 
with  which  material,  doubtless,  the  bed  of  the  creek  is  underlain. 

Sloughs  are  sudden  depressions  in  the  banks,  having  the  appearance  of  small  streams 
or  feeders,  from  10  to  100  feet  wide  at  their  months.  At  low-water  these  are  dry,  but 
in  higher  or  rising  water  the  current  is  attracted  into  them,  and  thus  the  velocity  of 
the  flow  is  so  slackened  as  to  cause  eddies  which  almost  invariable  loi-m  a  sand-bar 
just  below.  After  mature  observation,  I  am  of  the  opinion  that  were  the  mouths  of 
these  sloughs  diked  in  a  manner  before  stated,  and  the  sand-bars  disposed  of  by  dredg- 
ing, the  depth  acquired  would  be  lasting. 

The  foregoing  facts  reduce  themselves  to  three  simple  questions  to  be  considered  for 
the  improvement  of  the  creek,  namely : 

Dredging,  diking,  removing  falling  timber,  and  trimming  leaning  trees;  and  estimates 
for  the  probable  cost  of  accomplishing  the  same  I  believe  to  1>e  aa  follows: 

Dredging  50,000  cubic  yards,  at  25  cents  per  yard $12,500 

Diking  7,000  linear  feet,  atoOcents  perfect 3,500 

Fallen  trees  to  be  removed,  1,200,  at  J5  each 6,000 
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Fallen  trees  to  be  removed,  2,000,  at|*2 $4,000 

Stomps  and  trees  "with  roots,  50.  at  $10 5(H) 

Overhanging  trees  to  trim,  4,500,  at  $2 9,000 

Clearing  points  and  gmbbing 500 

36,000 
Saperintendence  and  contingencies,  add  10  per  cent 3, 600 

Total 39,600 

Contentnea  Creek,  or,  as  it  is  often  called,  Moccason  Kiver,  and  its  dimensions  are 
such  as  to  warrant  it  to  be  termed  a  river,  a  stream  of  importance  in  North  Carolinay 
rises  in  the  northwest,  flows  in  a  general  direction  of  southeast,  and  empties  its  waters 
into  the  river  Neuse,  32  miles  above  the  city  of  New  Berne,  being  one  of  that  river's 
boldest  tributaries ;  in  its  course  the  creek  passes  through  the  fertile  counties  of  Wil- 
son, Greene,  Pitt,  Lenoir,  and  a  part  of  Craven,  draining  that  country  lying  between 
the  Tar  and  Neuse  rivers,  not  surpassed  by  any  in  the  State  for  farming  purposes. 

The  soil  is  of  a  rich,  dark  hue,  well  adapted  to  the  cultivation  of  rice,  cotton,  to- 
bacco, com,  wheat,  potatoes,  &c. 

Not  a  few  highly-tilled  plantations,  containing  vast  areas  of  valuable  cleared  lands, 
are  within  easy  reach  of  the  creek,  and  its  banks,  with  some  of  the  country,  are  cov- 
ered with  forests  of  such  heavy  timber  as  pine,  cypress,  oak,  &c.,  in  almost  inexhaustible 
quantities. 

The  raising  and  exportation  of  rice,  a  new  industry  springing  up  in  that  section,  is 
fast  gaining  a  magnitude  second  only  to  that  of  cotton. 

The  country  being  without  the  convenience  of  railroads,  its  people  have  long  and 
distressingly  experienced  the  need  of  a  cheap,  easy,  and  sure  mode  of  transportation 
for  their  mights.    Naturally  they  look  to  Contentnea  Creek  to  relieve  this  want. 

You  will  not  be  astonished  at  their  anxiety  for  the  improvement  of  their  stream 
when  you  learn  that  they  are  compelled  to  haul  by  wagon,  that  old-fashioned,  tedions, 
and  uncertain,  as  well  as  expensive,  wav,  all  their  products  and  suppUes  a  distance  of 
some  15  miles  or  more  to  and  from  markets. 

In  days  gone  by,  when  both  Neuse  River  and  Contentnea  Creek  were  in  a  much  su- 
perior condition  for  navigation,  an  extensive  trade  was  successfully  conducted  be- 
tween New  Berue  and  the  Contentnea  regions,  but  of  late  years  this  has  totally  ceased 
on  account  of  the  collection  and  formation  of  many  obstructions  in  both  water 
courses. 

The  satisfactorv  result  of  the  works  now  progressing  upon  Neuse  River  have  aroused 
the  interest  of  the  people  in  the  Contentnea  country  and  caused  them  to  becoioie 
doubly  anxious  for  the  improvement  of  their  stream  in  order  that  they  may  be  able 
to  renew  the  lucrative  trade  by  the  way  of  that  river.  I  am  informed  by  Mr.  William 
Coward,  a  gentleman  of  influence  and  chairman  of  the  board  of  commissioners  for 
Greene  County,  that  his  county  ranked  number  two  in  the  agricultural  reports  of  all 
the  counties,  to  the  Commissioner  of  Agriculture,  of  North  Carolina. 

From  the  most  prominent  business  men. I  learn  that  from  Greene  County  alone,  at 
least  15,000  bales  of  cotton  are  yearly  produced  and  shipped  to  distant  points,  besides 
other  freights;  of  this  amount  of  cotton  about  5,000  bales  leave  Snow  Hill,  the 
county  seat,  a  thrifty,  growing  town,  35  miles  from  Stantonsburg,  and  about  3,000  bales 
from  Hookerton,  a  village  surrounded  by  a  thickly- settled  country,  45  miles  from 
Stantonsburg.  The  remainder  goes  from  various  other  points  in  the  county.  From 
Wilson,  Lenoir,  Pitt,  and  Craven  about  10,000  bales,  and  about  half  of  this  is  sent 
from  Stantonsburg. 

If  the  creek  comd  be  navigated  the  above  figures  would  be  largely  increased,  it  is 
said;  and  in  addition  many  shingles,  with  much  lumber,  timber,  and  also  hundreds  of 
tons  of  inward  freights  would  be  annually  boated  over  it.  Thus  it  seems  reasonable 
that  the  improvement  of  Contentnea  Creek  would  be  the  means  of  developing  and 
bringing  to  light  many  resources  of  this  rich  country  heretofore  hidden,  and  in  the 
end  be  of  benefit  not  only  to  that  immediate  country,  but  also  to  the  profit  of  the 
State,  and  hence  to  the  Government  of  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Aseialant  Engineer, 

Capt.  Charles  B.  Phillips, 

Corps  of  Engineers f  U,  S.  A, 
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I   13. 
IMPROVEMENT  OF  BEAUFORT  HARBOR.  NORTH  CAROLINA. 

The  act  of  Congress  approved  June  14, 1880,  directed  an  examination 
or  survey  of  this  harbor. 

The  survey  was  made  during  the  months  of  ^N^ovember  and  December 
last,  and  a  report  thereon,  accompanied  by  a  map  aod  estimate  of  cost 
of  proposed  improvement,  was  submitted  January  29  last,  and  will  be 
found  printed  in  House  Ex.  Doc.  No.  78,  Forty-sixth  Congress,  third 
session. 

The  improvement  proposed  consists  in  the  construction  of  jetties  of 
loose  rock  to  prevent  the  further  abrasion  of  "  Shackleford's  Point,"  and 
to  dredge  two  channels  and  a  turning  basin  near  the  town  of  Beaufort 
The  estimated  cost  of  this  work  is  $82,103.38. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
this  work. 

A  project  for  the  expenditure  of  this  amount  has  been  called  for  by 
the  Chief  of  Engineers,  and  will  be  submitted  as  soon  as  some  precise 
data  with  regard  to  the  location  of  the  jetties  is  obtained. 

The  appropriation  above  named  is  the  only  one  that  has  been  made 
for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $52,103.38. 

Beaufort  is  a  port  of  entiy. 

Money  statement 

Amoant  appropriated  by  act  approived  March  3,  1881 $30,000  00 

July  1,  1881,  amount  available 30,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 52, 103  liS 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    52, 103  38 


survey  of  beaufoet  haeboe,  noeth  caeolina. 

United  States  Engineee  Office, 

Norfolk^  Fa.,  January  29, 1881. 

Geneeal:  The  river  and  harbor  act  approved  June  14,  1880,  pro- 
vided for  an  examination  or  survey  of  Beaufort  Harbor,  !North  Carolina. 

Your  letter  of  instructions  of  the  17th  of  June  last  placed  me  in  charge 
of  the  survey  called  for,  and  I  assigned  the  execution  of  the  work  to 
assistant  Charles  M.  Yeates,  who  conducted  the  survey  during  the 
months  of  November  and  December  la«t. 

I  transmit  herewith  Mr.  Yeates'  report -upon  his  survey,  as  well  as  a 
tracing  from  his  map  of  the  harbor,  showing  the  points  at  which  im- 
provements are  proposed  and  recommended. 

Beaufort  Harbor  is  a  point  of  such  importance  that  I  propose,  at  no 
distant  day,  to  forward  to  you  a  more  finished  map  of  the  survey  to  re- 
place the  tracing  which  is  now  furnished  for  temporary  use  at  your 
office. 

But  little  water  (not  over  4  feet  at  low  tide)  can  be  carried  to  the 
wharves  at  the  town  of  Beaufort;  b«t  the  entrance  from  the  sea  is  the 
first  one  of  importance  to  be  found  going  south  from  the  Chesapeake 
Capes,  the  bar  affording  a  reliable  depth  of  15  feet  at  low-water.  The 
bar  once  crossed,  a  considerable  greater  depth  can  be  depended  upon 
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up  to  Moreliead  City  (opposite  Beaufort),  the  seaboard  terminus  of  the 
Atlantic  and  North  Carolina  Eailroad. 

The  importance  of  this  point  was  recognized  at  an  early  day,  and  tJie 
entrance  was  fortified  by  the  general  government,  Fort  Macon  being 
located  on  its  southern  side.  It  has  of  late  years  become  of  more  promi- 
nence, being  on  or  near  the  lines  of  proposed  interior  water  communica- 
tion along  the  coast  of  North  Carolina. 

The  immediate  cause  of  the  deterioration  of  the  harbor  of  Beaufort 
appears  to  be  the  washing  away  of  Shackleford's  Point,  at  the  entrance 
from  the  sea  opposite  Fort  Macon.  The  material  washed  away  is  de- 
posited in  the  harbor,  and  the  increased  width  of  entrance  must  ulti- 
mately result  in  the  shoaling  of  the  channel.  To  protect  Shackleford's 
Point  from  further  abrasion,  and  to  restore  it  in  a  measure  to  its  former 
condition,  it  is  proposed  to  construct  three  jetties  or  spurs  200  feet  in 
length  each  of  loose  rock.  The  adoption  of  the  same  plan  at  Fort  Maeon 
has  been  attended  with  success,  and  other  points  along  the  South  At- 
lantic coast  have  been  similarly  protected. 

To  restore  to  the  harbor  (proper)  of  Beaufort  its  original  depth  of 
water  it  is  proposed  to  dredge  a  channel  to  the  wharves  9  feet  in  depth 
at  low-water  and  200  feet  in  width  (giving  ample  space  for  turning  at 
the  town),  and  to  dredge  a  channel  6  feet  in  depth  at  low-water  and  100 
feet  in  width  back  of  "Horse  Island"  to  accommodate  the  small  craft 
coming  from  North  River  and  Core  Sound.  These  craft,  upon  which  the 
town  of  Beaufort  depends  largely  for  its  trade,  are  now  often  detained 
for  long  periods  waiting  for  a  favorable  opportunity  to  cross  the  inlet  in 
order  to  reach  their  destination. 

Mr.  Yeates'  estimates  for  the  entire  cost  of  the  work  proposed  above 
amount  to  $82,000.  I  think  that  this  amount  might  well  be  expended 
in  restoring  to  the  harbor  (proper)  of  Beaufort  its  original  facilities  for 
shipping,  and  in  preventing  further  deterioration  from  natural  causes, 
especially  as  the  work  proposed  will  incidentally  protect  other  important 
interests  referred  to  above. 

Beaufort  is  a  port  of  entry. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  mr.  charles  m.  yeate8,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  ra,y  January  22,  1881. 

Captain:  I  have  the  honor  of  submitting  this  my  report  on  the  survey  of  Beaufort 
Harbor,  North  Carolina,  accompanied  with  a  map  (scale  yg'inr)  gi'^phically  illustrating 
the  hydroj^raphy  and  topography  of  the  same. 

In  pursuance*  of  your  orders,  I  began  the  survey  under  the  disadvantages  of  ex- 
tremely inclement  weather,  wind,  rain,  cold,  and  fog,  which  continued  during  most 
of  our  stay  at  Beaufort.  However^  the  work  progretrsed  whenever  it  was  possible,  and 
an  accurate  survey  was  the  result. 

The  initial  of  the  survey  was  the  line  between  the  two  points  as  established  by  the 
United  States  Coast  and  Geodetic  Survey  at  Fort  Macon  and  the  railroad  wharf  at 
Morehead  City.  From  this  line  as  a  bilbe,  triangles,  ]>rimary  and  secondary,  wei*e 
swung  over  the  entire  harbor  from  Morehead  City  to  Middle  Marsh. 

A  tide-gauge  was  established,  and  all  the  soundings  in  the  harbor  were  reduced  to 
mean  low-water.  The  secondary  triaugulation  lornted  the  marsh  islands  between 
Morehead  City  and  Beaufort,  through  which  is  the  course  of  navigation  for  small 
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craft  on  bigb-tide.  To  tbe  east  of  tbese  iaiands  is  Gallant's  Cbannel,  and  throngb 
them  run  Reid's  Creek  and  Lewis's  Thoroughfare,  streams  of  considerable  importance 
to  navigation  from  Beaufort  to  Morebead  City  and  up  tbe  Newport  River. 

Sounding  stations  were  established  at  all  important  points  in  tbe  harbor,  and  lines 
of  soundings  were  taken  variously  between  them,  whicn,  when  reduced  to  mean  low- 
water,  gave  with  considerable  accuracy  the  various  channels,  sloughs,  shoals,  and 
bars  in  the  harbor. 

Aft«r  many  unsuccessful  attenvpts  I  found  it  impossible,  with  what  means  I  had,  to 
get  as  many  soundings  between  Fort  Macon  and  Shackleford's  Point,  and  thence  sea- 
ward, as  I  wished,  and  this  on  account  of  the  very  rough  weather.  But  1  succeeded 
in  getting  soundings  for  the  channel  line  over  the  bar  for  a  distance  of  about  2  miles 
from  Fort  Macon  seaward.  To  the  left  of  the  entrance  of  the  channel  commences  a 
shoal  called  the  Breakers,  which  imns  along  with  the  channel  to  Fort  Macon ;  and 
from  the  right  of  the  channel  is  a  shoal  which  extends  to  Shackleford's  Point.  In  this 
shoal  there  are  holes  and  sloughs,  not,  however,  susceptible  of  improvement  except  at 
great  cost,  and  not  practicable  for  navigation,  since  the  channel  affords  a  good  entrance 
to  the  harbor. 

The  least  depth  of  water  found  in  the  channel  over  the  bar  is  15.3  feet  (mean  low- 
water),  near  the  outer  end.  This  depth  is  for  a  short  distance  only,  and  changes  as 
Fort  Macon  is  approached  through  the  successive  steps  to  17  feet,  19  feet>,  25  feet,  and 
so  on  until  a  depth  of  40  feet  is  attained  at  a  distance  of  three-fifths  of  a  mile  from  the 
fort.  This  depth  changes  to  nothing  less  than  32.6  feet  until  after  the  fort  is  passed. 
Thence  up  to  i  be  Atlantic  and  North  Carolina  Railroad  depot,  at  Morebead  City,  there 
is  a  channel  of  excellent  width  and  a  depth  of  25  feet. 

The  bar  channel  is  not  as  deep  throughout  as  it  should  be,  but  where  it  is  shallow- 
est excavation  by  dredging  would  not  on  account  of  the  shifting  sand  be  permanent, 
unless  tbe  channel  were  walled  on  both  sides,  or  unless  jetties  were  run  from  Fort 
Macon  and  8hackleford's  Point,  a  distance  on  one  side  of  about  9,000  feet,  and  on  the 
other  6,000  feet.  Neither  ot  thi^se  projects  could  be  eii'ected  without  a  great  outlay  of 
money,  and  therefore,  for  the  present,  I  deem  it  best  that  no  recommendation  for  im- 
provements on  the  bar  be  made,  but  that  attention  be  turned  to  some  other  points  of 
the  harbor. 

Through  the  kindness  of  Mr.  William  Alexander,  of  Beaufort,  I  am  able  to  give  the 
following  interesting  information : 


"  Be9ult9  of  different  surveys  of  the  bar  at  the  entrance  of  the  harbor  at  Beaufort,  X.  C. 


Date. 

Surveyed  by- 

Direction  of  the 
channeL 

free  « 

At- 

Old  chart. 

No  aathority 

ssw 

Feet. 
16 
18 
18 
13 
18 
15 

17 

15.5 
15.5 
(*) 

1718 

Lawson 

N.andS   

Low  water. 

1737 

Wimble 

N.  and  S 

Do. 

1820 

Kearney 

S.210  80'E 

S.52oi6'E 

S.52oi5'E.v 

S.iW 

1830 

United  States  Armv 

1889 

1850 

1854 

Lieutenant  Glynn,  U.  S.  N 

United  States  Coast  Survey  .... 
do 

Lowest  observation  during 

spring  tide. 
Mean  low-water. 
Do. 

1862 

do    .. 

Do. 

1874 

do 

(*) 

*  Survey  in  progress;  no  results  yet  ready  for  publication. 

"The  deepest  draught  vessel  that  ever  entered  the  harbor  was  an  English  cruiser 
(Revolutionary  war),  drawing  22  feet.  She  was  taken  out  again  by  a  resident  pilot, 
who  stated  that  she  crossed  the  bar  with  an  ordinary  high-tide,  but  struck  lightly 
several  times.  In  the  year  18:^  the  ship  Napoleon,  bound  for  Liverpool  with  naval 
stores,  crossed  the  bar  with  a  draught  of  17i  feet. 

"The  heavy  southwest  gales  of  1H15  injured  the  bar  so  that  but  12  feet  could  be 
carried  over  it  at  low-water.  This  was  the  most  violent  and  disastrons  gale  ever 
known  on  the  coast.    Those  of  181 1  and  181:5  were  also  severe. 

"From  the  above  statements  and  results  it  may  be  readily  inferred  that  the  differ- 
ences in  depth  are  attributed  to  local  causes  of  a  transient  character,  not  permanently 
affecting  the  general  capacity  of  the  bar."— (W.  Irving  Vinal,  United  States  Coast 
Survey, 

I  aUo  learned  from  the  Messrs.  Smith,  resident  pilots  at  Beaufort,  that  on  the  31st 
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of  March,  1880,  the  ship  Santiago  de  Cuba,  <lraiight  18  feet,  capacity  1,<W0  tons,  en- 
tered the  harbor  at  ordinary  high-tide,  and  cb'ared  with  warcely  any  difficulty. 

Before  and  after  reachiug  Beauforr  I  learned  that  considerable  anxiety  was  felt  by 
the  inhabitants  as  to  the  future  of  the  town,  on  account  of  the  rapid  washing  away 
of  Shackleford*s  Point,  thus  leaving  the  town  more  exposed  to  the  ocean.  I  was  UM 
by  several  that  within  the  last  seven  or  eight  years  the  point  had  washed  away  nearly 
a  mile. 

So  careful  attention  was  given  to  the  location  of  the  point,  and  it  was  ascertained 
that  since  the  coast  survey  of  1873  it  has  washed  about  1,000  feet,  and  that  the  de))08it 
resulting  from  the  wash  has  been  made  in  the  harbor.  This  is  deserving  of  notice, 
and  it  is  highly  important  that  the  point  as  it  now  stands  should  be  maintained,  and 
if  practicable  be  partially  restored  to  its  fonner  condition. 

1  learn  Ifrom  General  Gillmore's  report  on  Fort  Macon  that  more  than  twenty  years 
ago  five  short  spur  jetties,  formed  of  stone  of  random  sizes,  were  bnilt  to  the  east  and 
south  of  the  fort  for  the  security  of  the  site,  and  that  until  quite  recently  they  thor- 
oughly subserved  their  purpose;  that  two  nave  remained  intact,  two  have  settled, 
while  the  other  has  disappeared  from  sight. 

An  approj»riatiou  of  $6,000  has  been  asked  for  to  restore  or  renew  these  jetties.^  A 
project  of  the  same  kind  would  be  sufficient  for  the  preservation  of  Shackleford's  Point, 
since  its  character  is  very  similar  to  that  of  Fort  Macon  Point;  therefore  I  recommend 
that  three  spur  jetties,  of  a  length  of  200  feet  each,  be  placed  at  the  point,  one  on  the 
inside,  one  at  the  end,  and  the  other  on  the  outside.  It  it  estimated  that  the  cost  for 
stone,  transportation,  labor  on  the  jetties,  and  contingencies  will  be  $30  per  linear 
foot,  which  makes  $18,000  the  total  amount  recommended  to  be  expended  in  securing 
Shackloford's  Point. 

The  storm  that  swei^t  the  Atlantic  coast  on  the  18th  August,  1879,  was  a  disastrous 
one  to  the  harbor  and  the  town  of  Beaufort.  It  did  not  lessen  the  capacity  of  the 
bar  channel,  but,  besides  washinja;  Shackleford  and  Fort  Macon  points,  it  seriously  af- 
fected the  channels  and  bars,  inside  the  harbor,  making  a  bar  on  the  left  side  of  the 
southern  entrance  to  Lewis'  Thoroughfare,  slightly  shoaling  the  Bulkhead  Channel 
and  forming  a  bulkhead  from  the  neighborhood  of  Morse's  Slough  up  the  North  River 
Channel  to  Carrot's  Island,  thus  almost  entirely  stopping  up  the  eastern  entrance  to 
Town  Channel,  so  that  it  is  now  navigable  for  only  canoes  and  small  sail-boats,  and 
that,  too,  only  on  the  early  ebb  and  lat«  flood  tides.  The  improvement  of  this  chan- 
nel, though,  will  be  discussed  later. 

Having  entered  the  harbor,  the  bar  channel  is  continued  in  three  directions,  one 
leailing  to  Morehead  City,  one  up  the  eastern  end  of  the  harbor  affording  entrance  to 
Back  Sound,  Core  Sound,  and  North  River,  the  other  going  in  the  direction  of  Bean- 
fonl  through  tb3  Bulkhead  Channel.  This  channel  has  a  depth  of  at  least  9  feet,  np 
to  its  end  at  Town  Marsh ;  but  from  that  point  navigation  over  to  Beaufort  is  impeded. 
You  will  find  by  inspection  of  the  map  herewith  submitted  the  channel  best  suscep- 
tible of  improvement,  and  upon  which  I  have  made  estimates  for  a  width  of  200  feet 
and  a  depth  of  9  feet  at  ordinary  low-water.  Commencing  near  the  west  end  of  Town 
Marsh  it  ruus  parallel  to  the  marsh  for  a  distance  of  1,375  feet,  thence  over  to  a  point 
575  feet  from,  and  opposite,  the  central  wharves  of  Beaufort ;  and  from  this  point  I 
have  estimated  for  excavation  so  that  there  will  be  an  area  or  turning  space  along  the 
wharves  for  a  distance  of  650  feet  with  an  ample  but  regularly  varying  width.  A  cor- 
rect idea  of  this  can  best  be  gotten  from  a  glance  at  the  map. 

The  cost  of  improving  this  channel  is  given  thus: 

147,680  cubic  yards  mud  and  sand  dredging,  20  cents  per  yard $29,537  20 

For  engi neerlng  and  contingencies  add  10  per  cent 2, 953  72 

Total  amount 32,490  92 

TOWN  CHANNEL. 

It  has  been  before  noticed  in  this  report  that  the  storm  of  August  18, 1879,  produced 
such  etl'ocr.  upon  the  eastern  entrance  of  this  channel  that  it  is  now  very  shallow. 
That  this  channel,  or  a  portion  of  it,  in  connection  with  one  that  I  shall  shortly  men- 
tion, should  be  opened,  is  not  only  of  much  importance  to  the  town  of  Beaufort,  but  also 
to  t  he  people  who  live  on  the  North  River  and  the  straits.  Nearly  all  these  people  take 
their  produce  to  Beaufort,  and,  as  the  channel  is  now,  they  must  make  the  trips  in 
canoes  and  tlats,  and  wait,  too,  for  high-tide  before  they  can  enter  the  channel. 

It  is  not  advisalile  that  the  general  government  should  at  this  time  excavate  the 
channel  to  a  depth  of  9  feet,  but  the  following  project  seems  worthy  of  recommenda- 
tion. 

From  an  insnoction  of  the  maps  it  will  be  seen  that  the  6-foot  contour  runs  off  froin 
the  wharves  or  Beaufort  in  the  direction  of  Town  Channel.  It  is  hereby  recommended 
that  from  the  eastern  extremity  of  this  contour  a  channel  with  depth  of  6  feet,  mean 
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low- water,  and  width  of  100  feet,  shall  he  excavated  down  the  old  Town  Channel  un- 
til nearly  opposite  the  western  end  of  Horse  Island,  thence  thron^h  the  creek  north 
of  the  island  and  out  to  the  6-foot  contour  which  soon  conjoins  with  the  channel  up 
the  North  River  and  throngh  the  straits.  The  reasons  for  this  project  are  apparent. 
The  first  part  of  the  proposed  channel  would  not  be  subjected  to  the  induence  of 
storms,  since  it  is  protected  by  Town  Marsh  and  Bird  Island  Shoal,  or  the  high  land  of 
the  shoal ;  but  if  the  latter  part  of  the  excavations  were  through  the  old  channel,  t.  e., 
to  the  south  of  Horse  Island,  the  channel  thus  formed  would  have  no  natural  protec- 
tion, since  different  surveys  show  that  it  is  subjected  to  the  influences  of  the  winds, 
having  shoaled  considerably  within  the  last  two  years.  But  the  continuation  of  the 
channel  herein  proposed  would  have  ample  protection  by  Horse  Island  and  could  be 
maintained  without  trouble.  Below  is  an  iliustratiou  of  costs  for  the  proposed  im- 
provements: 

143,693  cubic  yards  mud  and  sand  dredging,  20  cents  per  yard $28,738  60 

Fo*  engineering  and  contingencies  add  10  per  cent 2, 873  S6 

*    Total  amount 31,612  46 

Thus  the  cost  for  the  entire  amount  of  excavation  as  recommended  in  this  report 
will  be  $64,103.38,  and  the  cost  of  the  jetties  at  Shackleford's  Point  $18,000,  making 
$82, 103.38,  the  total  amount  recommended  to  be  expended  in  the  present  improvement, 
of  Beaufort  Harbor. 

B<*aufort  is  a  village  of  about  2,000  inhabitants,  and  is  best  known  as  a  summer  re- 
sort. It  has  a  good  commerce,  shipping  fish  and-  oystere  to  the  various  cities  as  far 
north  as  New  York,  while,  as  a  shipping  point  for  rice,  it  is  making  rapid  strides.  It 
has  no  line  of  Steamers,  but  does  quite  a  good  business  through  the  instrumentality 
of  sailing  craft. 

Morehead  City,  however,  has  a  line  of  steamers  with  New  York;  making  eight-day 
trips,  but  does  not  clear  much  sail. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Chas.  M.  Yeatks, 


Capt.  Charles  B.  Phillips, 

Corps  of  Engineers,  U.  S.  A, 


Assistant  Engineer, 


I  14. 

IMPROVEBiENT  OF  THE  CAPE  FEAR  RIVER,  FROM  WILMINGTON  TO 
FAYETTEVILLE,  NORTH  CAROLINA. 

The  act  of  Congress  approved  Juue  14, 188d,  directed  an  examination 
or  sui-vey  of  this  portion  of  the  river — 

With  a  view  of  ascertaining  cost  and  practicability  of  clearing  away  logs  and  over- 
crowing trees,  and  of  dredging  out  such  shoals  as  now  interfere  with  commerce,  item- 
izing cost  of  each  separately. 

An  examination  was  made  in  January  last,  and  a  reiK>rt  accompanied 
by  maps  and  estimate  of  cost  of  proposed  improvement  was  submitted 
to  the  Chief  of  Engineers  January  26,  and  will  be  found  printed  in 
House  Ex.  Doc.  No.  78,  Forty-Sixth  Congress,  third  session. 

The  improvements  proposed  consist  in  the  removal  of  snags  and 
sunken  logs,  the  clearing  of  the  banks  of  overhanging  trees,  a  small 
amount  ot  dredging  and  the  construction  of  experimental  dike  in  the 
upper  and  shoal  portions  of  the  stream. 

The  estimated  cost  of  the  work  proposed  was  $55,755.00 ;  this,  how 
ever,  was  only  for  a  part  of  the  work  that  will  be  required  for  the  entire 
improvement. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $30,000  for 
this  work —  ^ 

Provided,  That  the  Secretary  of  War  is  directed  io  expend  of  the  money  hereby  ap- 
propriated, a  sum  not  exceeding  $10,000  to  extinguish  any  claim  of  right  held  by  any 
company  or  corporation,  to  take  tolls  or  make  charges  for  the  navigation  of  so  much 
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of  said  river,  as  is  above  described :  And  provided  furihery  That  said  claim  of  rif^t 
shall  be  extinguished  atid  released  ou  or  before  the  first  day  of  December,  1-^-^t,  jui«t 
no  part  of  this  appropriation  shall  be  expended  iu  the  improvement  of  said  n>er  Dutil 
snch  claim  of  right  is  wholly  extinguished  and  released:  Provided  further^  That  noiii- 
ing  herein  contained  shall  be  taken  or  held  as  a  waiver  on  the  part  of  the  Uuic«d 
States  to  the  exclusive  control  of  navigation  of  said  river,  relieved  firom  any  chArgo 
or  tolls  imposed  by  any  company  or  corporation. 

A  project  for  the  expenditure  of  this  amount  of  this  appropriation 
has  been  called  for  by  the  Chief  of  Engineers  but  has  not  been  submit- 
ted, pending  negotiations  with  parties  who  control  the  franchises  re- 
ferred to  in  the  appropriation. 

The  appropriation  named  herein  is  the  only  one  that  has  been  madt- 
for  this  portion  of  the  Cape  Fear  River. 

The  Cape  Fear  River  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 |30,0(m>  Oit 

July  1,  1881,  amount  available  : 3<i,«n«i  <*■ 

Amount  (estimated)  required  for  completion  of  existing  project 35, 7T>o  i«' 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,  leftjj .     :i5, 755  w 


examination  of  cape  fear  eivee,  noeth  caeolina,  betwtes 
wilmington  and  fayettevillb. 

United  States  Engineer  Office, 

Norfork^  Va.^  January  20,  1881. 

General  :  The  river  and  harbor  act  approved  June  14,  1880,  called 
for  an  examination  or  survey  of  "the  Cape  Fear  River,  North  Carolina 
between  Wilmington  and  Fayetteville,  with  a  view  of  ascertainiug  cH»t 
and  practicability  of  clearing  awa^'  logs  and  overhanging  trees,  and  of 
dredging  out  such  shoals  as  now  interfere  with  commerce,  itfemiziug  oort 
of  each  separately.'' 

As  operations  were  suspended  on  most  of  the  works  in  my  charge  in 
this  vicinity  on  account  ot'tlie  severity  of  the  weather,  I  waH  fortunate 
in  being  able  to  intrust  the  examination  to  Mr.  George  H.  Elliott,  a<«su4 
ant  engineer. 

Tracings,  eleven  in  number,  exhibiting  the  present  condition  of  the 
river  between  the  iioiats  indicated  in  the  appropriation  act  referred  to 
above,  are  transmitted  to  you  this  day. 

Mr.  Elliott's  report  upon  the  examination  in  question  is  given  below. 
as  follows: 

Norfolk,  Va.,  January  24,  18^1. 

Captain:  I  have  the  honor  to  snbmit  herewith  report  of  an  examination  of  tlw 
Cape  Fear  River,  North  Carolina,  between  Wilmington  and  Fayetteville,  made  in 
compliance  with  your  instructions  in  the  early  part  of  the  present  month.  Tbi^  ex- 
amination was  for  the  purpose  **of  ascertAining  the  cost  and  practicability  of  c2ear< 
ing  away  lo>;8  and  overhanging  trees,  and  of  dredging  out  such  shoals  as  interfere  wiib 
commerce." 

A  survey  of  this  river  was  made  in  1871,  when  that  portion  of  it  now  under  conmd- 
eration  was  carefully  sounded.  It  was  thought  that  no  material  change  had  taken 
place  in  the  general  character  since  that  time,  and  that  a  resurvey  would  l»e  nnne«- 
essary;  and  the  testimony  of  pilots  and  others  conversant  with  the  river  is  to  thtji 
eft'ect.  The  exaniination  was  therefore  limited  to  ascertaining,  so  far  as  practicable, 
the  number  of  snags,  sunken  logs,  and  overhanging  trees  to  be  removed. 

A  freshet  which  had  commenced  to  raise  the  water  in  the  river  prevented  the  oh»er 
vations  being  as  thorough  as  w;is  desirable,  but  it  is  believed  that  the  infuruiatioo  ob 
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tained  from  pilots  and  captaiiiB  is  as  satisfactory  with  rpffatdto  the  ohjects  at  present 
in  view  as  could  be  had  <?xcopt  from  an  expensive  snrvey,  which  would  have  to  include 
the  dragging  of  the  river,  to  ascertain  with  any  exactness  the  number  of  sunken  logs 
and  snags.  Under  these  cirtuuistances  trips  were  made  up  and  down  the  i-iver  be- 
tween Wilmington  and  Fayetteville,  when  notes  were  taken  as  to  the  locality  of  such 
snags,  &.C.,  as  they  (the  pilots)  had  knowledge  of;  these  are  indicated  on  the  charts 
herewith  (11  in  number),  which  are  tracings  of  the  maps  of  the  survey  of  1871,  with 
such  slight  changes  as  have  been  found  necessary.  A  tabulated  list  of  the  snags  is 
also  given  at  the  end  of  this  report. 

In  addition  to  the  snags,  &c.,  which  are  individually  mentioned,  there  are  several 
stretches  of  the  river  where  such  obstructions  exist ;  these  are  also  stated  in  the  list. 

The  overhanging  trees  are  very  frequent  from  Fayetteville  for  some  60  miles  down 
the  river ;  below  that  they  are  less  so.  Few  of  the  trees  are  large,  and  at  present  they 
do  not  much  obstruct  uavigatioa,  but  their  tendency  is  to  fall  into  the  river  when  the 
banks  are  weakened .  by  the  actiou  of  the  freshet  water ;  for  this  reason  a  large  num- 
ber of  them  ought  to  be  removed. 

The  bed  of  tne  river  for  some  66  miles  below  Fayetteville  is  composed  almost  en- 
tirely of  sand,  which  is  constantly  changing  in  position  from  the  action  of  freshets. 
During  the  summer  months  the  volume  of  water  is  insufficient  to  give  a  continuous 
channel,  the  river  then  presenting  a  succession  of  sand  bars  and  shoals  with  occasional 
deep  water,  principally  in  the  bends. 

Anj*  improvement,  to  be  pern»anent,  will  necessitate  the  contraction  of  the  channel 
way  in  many  of  the  straight  reaches  over  a  large  portion  of  the  distance  uame<I. 

With  the  excention  of  one  place  (Thames*  Shoal),  di'e<lging  would  beuseleHs,  as  the 
first  freshet  would  till  up  any  channel  excavated  through  the  shifting  sand.  Thames* 
Shoal  is  a  bed  of  pipe-clay.* through  which  it  is  pioposed  to  dredge  a  channel  of  60 
feet  in  width  to  a  depth  or  5  feet  at  low  summer  water.  The  bed  of  the  river  con- 
tains also  many  sunken  logs,  under  the  sand  in  some  cases,  as  is  state<l  by  the  )>ilots 
who  have  been  engaged  in  removing  snags,  &c.,  overlying  each  other;  to  what  ex- 
tent cannot  well  be  ascertained  except  by  actual  operations  in  removing  them. 

'the  improvements  needed  in  the  river  are  confined  principally  to  the  75  miles  from 
Fayetteville  down ;  over  this  entire  portion  the  banks  need  trimming  of  the  overhang- 
ing trees,  and  snags  and  logs  should  be  removed  from  the  river-bed.  To  accomplish 
this  work  will  require  the  employment  of  a  hoister  with  the  necessary  appliances  for 
dragging  the  bottom  to  find  and  raise  snags,  Alo.  This  work  can  only  be  done  satis- 
factorily at  a  low  stage  of  water,  and  will  cost  about  $500  per  mile ;  an  estimate  for 
this  sum  is  submitted.  As  previously  stated,  there  is  no  continuous  channel  for  some 
60  miles,  and  to  provide  one  will  require  the  contraction  of  the  water-way.  I  am  not 
prepared  to  submit  an  estimate  for  this  entire  work,  but  respectfully  suggest  that  an 
amount  of  $5,000  be  appropriated  for  the  construction  of  experimental  jo i  ties  or  dikes 
of  cheap  charAster  to  be  placed  at  right  angles  to  the  axis  of  the  stream,  at  intervals, 
from  either  side,  to  be  built  a  little  above  the  ordinary  low  summer  water,  and  to  be 

E laced  first  in  the  shoalest  of  the  straight  reaches.     Dikes  of  ])ile8  wattled  between 
ave  proved  quite  successful  in  other  rivers  of  similar  character,  and  can  be  con- 
structed for  about  $1  per  running  foot.  • 

An  estimate  is  also  submitted  for  the  excavation  of  a  channel  through  Thames' 
8hoal  (previously  mentioned). 

I  would  mention,  incidentally,  that  while  on  the  river  the  steamer  Governor  Worth 
stnick  a  log  which  had  lo<lged  in  a  tree  near  CounciFs  Bluff,  and,  after  running  about 
li  miles,  sunk  ;  the  locality  of  the  wreck  is  indicated  on  chart.  She  will  doubtless  be 
raised  by  her  owners  as  soon  as  the  fi-eshet  subsides. 

ESTIMATE. 

For  clearing  75  miles  of  river,  at  $500  per  mile $37,500  00 

For  dredging  at  Thames'  Shoal  channel,  1,900  feet  by  60  feet,  15,000  cubic 

yards,  at  40  cents • 6,000  00 

For  construction  of  experimental  dike,  say  5,000  linear  feet,  at  $1  per  foot.      5, 000  00 

48,500  00 
And  for  contingencies  and  engineering  15  per  cent 7,275  00 

Total 55,775  00 

Fayetteville,  the  head  of  steamboat  navigation  proper,  is  situated  about  a  mile  from 
the  river,  113  miles  above  Wilmington.  It  is  a  flourishing  town,  with  a  population 
of  some  7,000,  and  is,  next  to  Wilmington,  the  principal  depot  for  naval  stores  in  the 
State.  Within  a  few  miles  are  several  cotton  and  woolen  mills,  and  others  are  now 
projected.  For  miles  in  either  direction  turpentine  distilleries  are  found.  Cotton  is 
raised  to  a  considerable  extent  in  the  vicinity ;  it  is  estimated  that  10,000  bales  will 
be  brought  in  for  shipment  this  season,  and  the  production  is  continually  increasing. 
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There  is  also  quite  an  extensive  indnstry  in  flonring  mills,  the  product  of  xrhidi  is 
shipped  in  considerable  quantities.  Five  steamers  are  regularly  engaged  pljring  b^ 
tween  Wilmington  and  Fayetteville ;  these,  with  one  exception  (the  Governor  Worth, 
a  side-wheel  steamer),  are  stern-wheel  boats,  with  a  load  draught  of  something  len 
than  4  feet.  There  is  also  railroad  communication  with  the  seaboard  vIa  Raleigh  and 
Weldon  at  Norfolk.  Full  statistics  of  the  commerce  of  Fayetteville  and  the  xiver  gr»- 
erally  were  expected  to  be  furnished  by  parties  engageil  in  the  shipping  intereatj*,  kmt 
have  not  yet  been  received.  This  is  to  be  regretted,  as  from  what  the  writer  learned 
in  conversatioQ  they  would  show  a  veiy  marked  increase  over  those  obtained  in  1&7L 

The  only  town  between  Wilmington  and  Fayetteville  is  Elizabeth,  the  oonnty  stpat 
of  Bladen ;  a  small  population  is  scattered  in  the  vicinity  engaged  in  the  maDufactizr* 
of  naval  stores  which  are  brought  here  for  shipment.  River  landings  are  very  nomcr- 
ous,  there  being  about  one  hundred  on  the  river,  most  of  which  are  places  for  ship- 
ment of  the  staple  of  this  section. 

«««**«  • 

Very  respectfully,  your  obedient  servant, 

Geo.  H.  Elliott, 

As9i9tant  Em^neer, 
Capt.  Chas.  B.  Phillips, 

Corps  of  Engineers  J  U,  8.  A, 

Mr.  Elliott's  report,  as  given  above,  is  so  much  in  detail  that  I  deem 
it  unnecessary  to  add  to  it,  except  to  say  that  I  concur  with  him  in  his 
views  regarding  the  needed  improvement  of  the  river,  and  that  I  think 
that  the  expenditure  of  the  amount  of  his  estimate  ($56,000)  woahl  be 
judicious.  Should  the  appropriation  be  made,  some  special  study  will 
be  requisite  in  order  to  fix  the  exact  location  of  the  experimental  jettie« 
proposed. 

This  river  was  carefully  surveyed  under  the  direction  of  Col.  VT.  P. 
Craigbill,  Corps  of  Engineers,  during  the  year  1871,  by  Mr.  Elliott. 

Reports  upon  the  survey  will  be  found  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1872,  pages  741-9,  inclusive.  Attention  is  re- 
spectfully called  to  the  same. 

The  Cape  Fear  River  is  in  the  collection  district  of  Wilmington,  N.  C. 

I  am,  general,  very  respectfully,  your  obedient  serva'ht^ 

Chas.  B.  Phillips, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


IMPROVEMENT  OF  LILLINGTON  RIVER,  NORTH  CAROLINA. 

The  act  of  Congress  approved  June  14, 1880,  directed  an  examination 
or  survey  of  this  river. 

This  examination^was  made  during  August  of  that  year  and  a  report 
upon  same,  together  with  maps,  plan,  and  estimate  of  cost  of  proposed 
improvement,  was  submitted  January  29, 1881,  and  was  printed  in  Hoose 
Ex.  Doc.  No.  78,  Forty-sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  clearing  out  snags  and  logs, 
cutting  down  overhanging  trees  and  the  dredging  off  of  a  few  abmpt 
points  with  a  view  to  secure  a  5  foot  navigation  from  the  mouth  of  the 
river  where  it  empties  into  the  Cape  Fear  to  the  village  of  Lillington,  a 
fraction  over  11  miles  above. 

The  entire  estimate  for  the  proposed  improvement  is  $6,003.75. 
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The  act  of  Congress  of  March  3, 1881,  appropriated  $3,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  April  7. 
The  project  contemplates  the  carrying  out  of  the  work  indicated  above, 
commencing  at  the  mouth  of  the  river  and  working  as  far  up  as  funds 
will  permit. 

As  the  work  is  of  such  a  character  as  not  to  be  susceptible  of  exact 
specifications,  it  will  be  conducted  by  the  hire  of  machinery  and  the 
purchase  of  material  in  open  market. 

The  appropriation  herein  referred  to  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $3,003.75. 

Lillington  Eiver  is  in  the  collection  district  of  Wilmington,  N.  0. 

Money  statement. 

Amonnt  appropriated  by  act  approved  March  3,  1881 $3, 000  00 

July  1,  1881,  amount  available 3.000  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 003  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  3, 003  75 


examination  of  lillington  biveb,  north  carolina. 

United  States  Engineer  Office, 

Norfolk^  Va.^  January  29, 1881, 

General:  Your  letter  of  the  17th  of  June,  1880,  placed  me  in  charge 
of  the  examination  or  survey  of  Lillington  River,  North  Carolina,  pro- 
vided for  in  the  last  river  and  harbor  appropriation  act  of  Congress. 

I  intrusted  the  examination  to  a  party  in  charge  of  Assistant  J.  P. 
Barling,  who  took  up  and  completed  the  field  work  during  the  month 
of  August  last.    •    •    • 

His  report,  as  well  as  tracings,  two  in  number,  from  his  original  map 
exhibiting  the  present  condition  of  the  river,  and  the  localities  of  the 
proposed  improvements,  are  respectfully  transmitted  herewith. 

Lillington  River  is  a  tributary  to  the  northeast  branch  of  the  Cape 
Fear  River,  emptying  into  the  latter  from  the  west,  at  a  point  about  12 
miles  above  the  city  of  Wilmington,  N.  C. 

Transportation  upon  the  liver  is  at  present  limited  to  raft«  of  timber 
and  flat-boats,  loaded  chiefly  with  naval  stores  and  cord-wood. 

Above  the  village  of  Lillington,  a  little  over  11  miles  from  the  mouth 
of  the  river,  it  appears  to  be  impracticable  to  attempt  any  improvement 
of  the  river ;  or  at  least  the  amount  of  trade  both  present  and  pros- 
pective does  not  seem  to  warrant  any  expediture  upon  the  portion  of 
the  river  in  questidn. 

Below  the  village  of  Lillington,  and  from  thence  to  the  mouth  of  the 
river,  the  trade  is  of  more  importance,  and  it  would  no  doubt  be  greatly 
stimulated  if  the  produce  of  the  vicinity  could  be  reachrd  by  light- 
draught  steamboats.  The  obstructions  to  a  5-foot  navigation,  outride 
of  a  few  snags  and  leaning  trees,  consist  solely  in  a  few  abrupt  bends, 
which  can  be  rectified  at  a  slight  expense  by  dredging  at  six  points, 
which  are  indicated  upon  the  accompanying  tracings. 

Mr.  Darling's  estimate  for  the  whole  work,  including  dredging  and  the 
removal  of  snags  and  other  obstructions,  amounts  to  but  $0,000. 

The  estimate  seems  to  be  low,  but  as  he  has  allowed  a  large  margin 
for  contingencies,  I  think  the  amount  sufiicient  to  cover  the  cost  of  the 
desired  improvements;  and  it  appears  to  me  that  the  amount  might 
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well  be  devoted  to  developiog  the  section  of  country  adjacent  to  the 
river. 

LillJugton  River  is  in  the  collection  district  of  Wilmington,  N.  C.     *    *    * 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.,B.  Phillips, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Fa,,  January  28,  1881. 

Captain  :  I  have  the  honor  to  submit  the  following  repot,  with  accompanying 
tracings,  two  in  number,  of  the  examination  of  Lillington  River,  Pender  County, 
North  Carolina,  made  under  your  direction  in  August  last. 

Having  secured  the  men  and  boats  necessary  at  Wilmington,  I  proceeded  up  the 
northeast  branch  of  the  Cape  Fear  River,  entering  the  Lillington  on  the  left,  about 
12  miles  above  Wilmington.  We  proceeded  to  the  head  of  navigation,  where  is  situated 
the  town  of  Lillington  (consisting  of  about  two  dozen  houses),  from  whence  the  liver 
takes  its  name,  having  formerly  been  known  as  Long  Creek. 

We  pitched  camp  at  Lillington,  and  took  a  day  lor  examination  above  the  county 
bridge,  which  crosses  at  this  point.  By  poling  and  dragging  our  boats  through  narrow 
and  shallow  places  we  were  enabled  to  force  them  up  the  stream  for  a  distance  of  3.26 
miles  above  the  bridge,  and  here  commenced  our  work. 

The  Lillington  we  found  to  be  a  drain  from  the  lowlands  and  swamp  lakes  of  Upper 
Pender  County,  running  through  a  belt  of  swamp  land  to  its  mouth.  The  swamp 
averages  about  300  yards  in  width  below  the  bridge,  but  above  it  widens  to  10  miles. 
The  river  takes  a  southerly  course  to  "  Jump-and-Run'*  Creek,  then  bears  westerly 
until  it  reaches  Riley's  Creek,  where  it  takes  a  southeasterly  course  to  its  mouth. 

To  the  county  bridge,  at  Lillington,  we  found  the  stream  crooked  and  in  places 
very  shoal  and  narrow,  its  width  varying  from  10  to  100  feet,  and  its  depth  from  0.2 
to  12  feet,  with  an  average  fall  of  about  1.5  feet  per  mile.  It  would  be  impossible  to 
make  anything  like  an  accurate  estimate  for  improving  this  part  of  the  river  with6ut 
a  careful  survey;  and  as  the  amount  of  commerce  would  be  very  small,  except  in  the 
item  of  timber,  I  do  not  think  it  necessary. 

At  Lillington  Bridge  the  tide  rises  and  falls  1.4  feet.  From  here  to  its  confluence 
with  the  Northeast  Cape  Fear  the  river  is  a  deep,  wide,  tide-water  stream,  with  a  few 
sharp  bends  and  narrow  places,  its  width  varying  from  50  to  300  feet,  and  depth  from 
7  to  42  feet.  Two  creeks  making  in  on  the  left,  and  one  on  the  right,  help  to  deepen 
and  enlarge  the  channel.  The  largest  of  these,  namely,  Riley's  Creek,  is  about  10 
miles  long,  and  is  said  to  be  navigable  to  flats  for  a  distance  of  4  miles. 

I  propose  to  partially  cut  away  three  points,  and  to  make  three  cuts  through  narrow 
necks  of  land  formed  by  sharp  bends  in  the  river.  These  are  all  shown  on  the  tracings 
in  red. 

Point  No.  1  is  just  below  Lilligton  Lower  Landing;  Nos.  2  and  3  at  Bee  Bluff;  cut 
No.  1  is  situated  just  above  "Jump-and-Run"  Creek;  No.  2  is  half  way  between 
^*  Jump-and-Rnn"  and  Taylor's  Landing;  No.  3  is  a  short  distance  below  Sykes'  Land- 
ing. All  of  these  are  to  be  cut  to  a  depth  of  5  feet  at  low- water,  the  cuts  to  a  width 
of  60  feet.    The  banks  are  low  (about  2  feet  hi^h)  and  swampy. 

Having  made  these  cuts  and  removed  the  lew  logs,  snags,  and  leaning  trees,  the 
river  will  be  navigable  for  steamers  not  drawing  over  5  feet  of  water  as  far  up  as  the 
Lillington  Bridge. 

Tlie  following  is  the  detailed  estimate  for  proposed  improvei^ent: 


Plaoo. 

Out  No.  I 
(Jut  No.  2 
(hit  No.  S 
Point  No. 
I'olut  No. 
ToiulNu. 


Number. 


Description. 


COBt. 


2,611  oiibio  yards DredjrfDg.. 

1,740  rnbtoynrds  ; do  — 

8,480  cubic  yards do  — 

fl78  onblo  yards do  — 

606  oublo yards do  .... 

7K3  ou bio  yards do  — 

MHunga Removing. 

5Rlog« « do 

026Uianing  trees do  — 


$0  25 

25 

25 

25 

25 

25 

5  00 

3  00 

2  00 


Add  25  per  cent,  for  contingencies. 
Total 


Amount. 


$652  75 
435  00 
870  00 
169  50 
174  00 
105  75 
280  00 
174  00 
1,852  00 


4,803  00 
1,200  75 


6,003  75 
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Below  will  be  found  the  amonnt  of  shipping  from  the  town  of  Lillington  during  the 
year  1879: 

Bales  of  cotton 12 

Bushels  peanuts v 500 

Shingles 52,000 

Barrels  crude  turpentine 7, 694 

Barrels  tar 4,200 

Bushels  rice 276 

Oak  staves..: 52,000 

Cords  wood 2,800 

Feet  timber ^ 200,000 

Chickens 2,200 

Dosen  eggs 1,100 

The  amonnt  of  staves,  wood,  and  timber  shipped  is  estimated,  as  there  was  no  record 
kept  of  said  articles. 

Very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 
Assistant  Engineer, 
Capt.  Charles  B.  Phillips, 

Corps  of  Engineers^  U,  8,  A. 


I  i6. 
IMPROVEMENT  OF  TOWN  CREEK,  NORTH  CAROLINA. 

An  examiDation  or  survey  of  Town  Creek,  North  Carolina,  was  di- 
rected in  the  river  and  harbor  act  approved  June  14,  1880. 

This  survey  was  made  in  Sept/craber,  1880,  and  a  report  upon  same 
accompanied  by  plan  and  estimate  of  cost  of  improvement  was  submit- 
ted January  24  last,  and  may  be  found  printed  in  House  Ex.  Doc.  No. 
78,  Forty-sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  removing  all  obstructions  to  a 
4-foot  navigation  at  ordinary  low  tide  from  the  month  of  the  creek,  where 
it  empties  into  the  Cape  Fear,  to  *'8aw  Pit  Landing,'^  about  20  miles 
above. 

The  estimated  cost  of  the  proposed  improvement  is  $9,078.48. 

The  act  of  Congress  of  March  3,  1881,  appropriated  $1,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  April 
7,  and  has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  the  carrying  out  of  the  work  indicated  above, 
commencing  at  those  points  most  pressinglv  in  need  of  improvement. 
On  account  of  the  varied  character  of  the  work,  it  will  be  conducte<l  by 
the  hire  of  machinery  and  labor  and  the  purchase  of  material  in  open 
market. 

The  appropriation  referred  to  above  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $8,078.48. 

Town  Creek  is  iu  the  coUection  district  of  Wilmington,  N.  C. 

Money  statement 

Amount  approfn*iated  by  act  approved  March  3,  1881 $1 ,  000  00 

July  1,  1881,  amount  available 1  000  00 

Amount  (estimated)  req  nired  for  completion  of  existing  project 8  078  48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.    8, 078  48  • 
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survey  of  town  creek,  north  carolina. 

United  States  Engineer  Office, 

Norfolk,  Va.j  January  24, 1881. 

General  :  Yonr  letter  of  June  17,  last,  placed  me  in  charge  of  an 
examiDation  or  survey  of  Town  Creek,  Forth  Carolina,  "to  ascertiiin 
cost  of  taking  out  such  shoals  as  interfered  with  ordinary  river  steam- 
boat traffic,"  said  examination  or  survey  having  been  provided  for  in 
the  river  and  harbor  act  approved  June  14, 1880. 

The  stream  being  a  short  one,  I  found  it  practicable  to  make  a  com- 
plete survey  of  it,  and  I  intrusted  the  work  to  a  party  already  in  the 
field  in  charge  of  Mr.  J.  P.  Darling,  assistant  engineer.  His  map  and 
his  accompanying  report  are  respectfully  transmitted  herewith. 

Town  Creek  is  a  tributary  to  the  Cape  Fear  Eiver,  emptying  into  the 
latter  from  the  west  at  a  point  about  8  miles  below  the  city  of  Wilming- 
ton, N.  C.  At  present  the  stream  is  navigated  only  by  a  few  small 
flat-boats  engaged  in  the  transportation  of  naval  stores  and  cord-wood. 
Cotton  and  rice  are  cultivated  to  a  considerable  extent  along  the  banks, 
but  these  products  are  sent  to  market  at  Wilmington  mainly  overland. 

At  the  entrance  to  the  creek  there  is  no  obstruction  to  navigation  by 
steamboats  drawing  5  feet  of  water  at  ordinary  low-tide,  and  the  same 
depth  exists  to  a  point  known  as  '^  Hog- Wallow  Landing,"  the  only  ob- 
structions being  sunken  logs,  snags,  and  overhanging  trees. 

Above  the  latter-named  point,  and  between  it  and  "  Saw  Pit  Land- 
ing," 5  miles  farther  up  the  stream  (the  highest  point  to  which  ste-am- 
boat  navigation  can  be  made  practicable),  four  shoals  are  encountered. 
To  excavate  through  these  a  channel  60  feet  in  width  at  bottom,  and  4 
feet  in  depth  at  low- water,  would  require  the  removal  of  about  9,000 
cubic  yards  of  material.  Mr.  Darling's  estimate  of  cost  of  this  excava- 
tion, as  well  as  cost  of  removal  of  121  snags,  50  sunken  logs,  2,213  over- 
hanging trees,  and  two  sunken  flat-boats,  amounts  to  a  trifle  over  $9,000. 

The  expenditure  of  the  above  amount  would  do  much  to  develop  a 
valuable  section  of  country. 

The  lighters  now  navigating  the  creek  are  not  required  to  be  regis- 
tered at  the  custom-house,  and  so  no  authentic  statistics  as  to  the  pres- 
ent commerce  of  the  creek  can  be  obtained. 

Should  the  creek  be  improved  for  steamboat  navigation  much  of  the 
overland  traffic  would  no  doubt  be  diverted  to  the  cheaper  mode  of 
transportation  by  water. 

Town  Creek  is  in  the  collection  district  of  Wilmington,  N.  C . 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U,  8.  A. 


REPORT  OF  MR.   JOHN  P.   DARLING,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Norfolk,  Va,,  January  22,  1881. 
Captain  :  I  beg  leave  to  snbmit  ray  report  of  the  survey  of  Towd  Creek,  North  Car- 
olina, made  in  accordance  with  younnstr actions  in  September,  1880, '^th  accompany- 
ing tracing. 

Town  Creek  is  a  tide-water  stream,  there  bein^  a  slight  rise  and  fall  of  the  tide  as 
far  up  as  Saw  Pit  Lauding,  which  I  made  the  initial  point  of  ray  survey.  Above  this 
point  the  creek  forks,  making  several,  small,  crooked,  and  shaHow  streams  throufgh 
the  swamps,  which  are  on  about  the  same  level  with  the  water. 
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From  Saw  Pit  Landing  the  creek  takes  an  easterly  coarse  throuffli  Brunswick  County, 
emptying  into  the  Cape  Fear  River  at  the  head  of  Campbell's  Island,  about  8  miles 
below  Wilmington,  N.  C,  which  is  the  market  for  the  produce'  of  this  section  of  the 
country,  consisting  chieflv  of  cotton,  rice,  and  naval  stores.  Nearly  all  of  these  are 
now  transported  across  the  country  by  wagon  a  distance  of  12  to  15  miles. 

There  are  two  or  three  flat-boats  on  the  creek,  but  it  takes  them  so  long  Tabout  a 
week)  to  make  a  trip  (as  they  have  to  wait  for  the  tide)  that  they  carry  little  of  the 
freight. 

The  width  of  the  creek  varies  from  40  to  450  feet,  bnt^he  general  average  is  about 
125  feet.  Cultivated  land  extends  along  the  banks  on  the  upper  part  of  the  creek 
firom  Saw  Pit  to  Pine  Bluff.  Below  that  point  swamps  and  rice-fields  extend  to  the 
mouth. 

The  principal  obstructions  to  navigation  are  logs,  sna^,  and  shoals.  The  shoals, 
four  in  number,  are  all  located  between  the  bridge  and  Hog- Wallow  Landing,  5  miles 
below  the  initial  point.  They  are  formed  by  sand-bars,  and  are  covered  with  grass, 
except  in  the  channel.  The  water  is  good  from  Saw  Pit  Landing  to  the  first  uioal, 
1,500  feet  below  the  bridff^,  at  RusseU's  Landing.  This  shoal  is  150  feet  in  length, 
with  30  to  35  feet  width  of  channel,  and  3.3  feet  of  water.  Shoal  No.  2  occnrs  2,250 
feet  below  the  bridge,  is  190  feet  long,  width  of  channel  30  feet,  and  depth  of  water 
1.6  feet.  No.  3  is  at  Tar  Landing,  lliis  shoal  is  700  feet  long,  and  would  require  the 
dredging  of  a  new  channeL  as  the  old  one  is  very  crooked  and  narrow. 

A  Short  distance  below  Snowfield  there  is  a  sand-bar  formed  by  a  sunken  flat-boat. 
This  would  have  to  be  removed. 

There  is  still  another  shoal,  No.  4,  at  a  bend  a  short  distance  above  Hog-Wallow 
lianding.  This  one  is  only  120  feet  long,  with  a  depth  of  3.1  feet  of  water.  From 
this  landing  to  the  mouth  there  is  plenty  of  water,  varying  from  7  to  25  feet  in  depth, 
the  only  obstruction  being  logs  and  snags.  There  are  a  great  many  leaning  trees 
that  would  need  to  be  cut  and  hauled  away  from  the  banks  to  prevent  their  falling  ^ 
into  the  creek  hereafter. 

My  estimates  are  for  a  channel  60  feet  in  width  on  the  shoals  and  4  feet  deep  at  low- 
water. 

Table  of  estimates  for  improving  Town  Creehy  North  Carolina, 


Place. 

Number. 

Description. 

Cost 

Amount. 

8ho«l  No.  1 

880  cubic  yards 

1  880  cubic  yards 

Dredging 

$0  20 
20 

$137  80 

Shoal  Ko  2         

....do 

9M  OA 

Shoal  Ko.  8   

0,687  cubic  yards...... 

....do 

20  1        L  327  40 

Shoal  No.  4 

200  cubic  yards.  ...... 

....do 

20                5320 

HemoTliig 

121  snags 

RemoTing 

....do  ... 

5  00              005  00 

Do          

OOloffsT. 

3  00              150  00 

Do ...; .,..,.-. 

2  9ia  lAAnlntr  trf^m 

....do 

2  00          4, 420  00 

Do 1  Qsonkenflat-boato.... 

...do 

80000              00000 

Add  20  per  cent  for  oontingencies  . 
Total 


7.565  40 
1, 518  08 

0.078  48 


I  was  unable  to  gather  any  statistics  of  the  amount  of  commerce,  as  the  craft  which 
navigate  the  creek  are  not  required  by  law  to  register  at  the  custom-house. 
The  port  of  entry  for  this  creek  is  Wilmington,  N.  C. 
Very  respectfully,  your  obedient  servant, 

Jno.  p.  Daruno, 
J$9i$tant  Engineer. 
Capt.  Chas.  B.  Philips, 

Corpe  of  Engineers  J  XJ,  S,  A, 


I   17. 
IMPROVEMENT  OF  YADKIN  KIVER,  NORTH  CAROLINA. 

A  survey  of  this  river  was  called  for  by  the  river  and  harbor  act  of 
June  18, 1878,  and  was  made  under  the  direction  of  Mr.  8.  T.  Abert, 
United  States  civil  engineer,  in  October  and  November  of  that  year. 

His  report  upon  the  same  was  submitted  May  12, 1879,  and  was  printed 
60  E 
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in  the  Keport  of  the  Chief  of  Engineers  for  1879,  Part  1,  pages  G27-54S. 
Eeference  is  respectfully  requested  to  this  report  for  details  of  the  sur- 
vey, estimates,  statistics,  &c. 

The  act  of  Congress  of  March  3, 1879,  appropriated  $20,000  for  the 
work,  but  as  there  were  a  number  of  mill-dams  on  the  river,  the  owners 
of  which  were  unwilling  to  have  destroyed  without  compensation,  and 
no  provision  having  been  made  for  the  same,  no  work  was  done  in  that 
year. 

The  act  of  June  14. 1880,  appropriated  $20,000  additional  for  this  work, 
with  a  proviso  that  ^6,000  of  the  same  might  be  expended  in  purchasing 
mill-dams. 

A  personal  conference  with  a  majority  of  the  owners  of  the  dams 
showed  that  while,  as  a  rule,  they  were  not  inimical  to  tiie  improvement 
of  the  river,  they,  knowing  of  the  $6,000  allotted  for  the  purpose,  desired 
compensation.  There  were,  however,  some  exceptions  to  this  rule,  two 
in  particular,  who  were  quite  willing  that  the  dams  should  be  removed 
that  the  river  might  be  improved. 

It  was  finally  decided  to  prepare  for  work,  and  in  September  last  the 
construction  of  machinery  for  this  purpose  was  commenced,  and  early 
in  November  following  a  hoister  scow  with  mast  and  boom  (hand  power), 
a  scow  for  floating  quarters,  and  a  small  stone  scow  had  been  completed. 

A  few  experimental  blasts  of  rock  were  made,  as  were  also  some  ex- 
aminations of  the  river. 

The  cold  weather  necessitated  a  suspension  of  operations  until  AprD^ 
1881,  when  the  construction  of  additional  working  plant  was  commenced. 
Owing  to  the  delays  in  procuring  machinery  active  operations  were  not 
commenced  until  June  6,  since  which  time  to  the  close  of  the  fiscal  year 
If  miles  of  the  river  have  been  cleared,  so  as  to  afford  a  channel  safe 
and  direct,  3  feet  deep  at  low-water,  and  from  50  to  60  feet  wide,  com- 
mencing at  what  is  known  as  the  "  Old  Eoad  bridge''  crossing  (a  little 
above  the  North  Carolina  Kailroad  Bridge),  which  was  selected  as  the 
initial  point  of  operations.  In  addition,  a  working  party  has  been  en- 
gaged in  making  a  narrow  channel  for  the  passage  of  the  flats  engageil 
on  the  work  in  the  portions  of  the  river  above,  to  transport  matenal^ 
&c. 

The  work  accomplished  has  necessitated  the  removal  of  616  cubic 
yards  of  solid  rock  and  160  cubic  yards  of  bowlders ;  142  blasts  w«e 
made,  240  pounds  dynamite  used,  272  linear  feet  of  IJ-inch  holes  drilled; 
55  logs,  trees,  and  snags  were  also  taken  out  of  the  river. 

For  the  details  of  the  work  reference  is  respectftdly  requested  to  the 
report  of  Mr.  W.  H.  James,  assistant  engineer  in  immediate  charge^ 
forwarded  herewith. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $12,000  for 
continuing  this  work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  April  2,  which 
contemplates  carrying  out  the  original  plan  of  improvement,  viz,  to  pro- 
vide a  channel  2^  to  3  feet  in  depth  through  the  numerous  ledges  of  rock 
and  shoals  in  the  river. 

This  project  was  approved  by  the  Chief  of  Engineers,  and  the  work 
will  be  conducted  accordingly. 

As  in  the  past,  the  work  will  continue  to  be  conducted  by  the  hire  of 
machinery  and  labor  and  the  purchase  of  material  in  open  market. 

The  appropriations  for  the  work  have  been — 

March  3,  1879 |:20,()()0  *»> 

June  14,  1880 ^,  CNM»  uii 

March  3,  1881 l-2,t)U0  Ott 
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Money  statement. 

Jaly  1,  1S80,  amount  available $40,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 12, 000  00 

J52,000  00 

July  1, 1881,  amoant  expended  during  fiscal  year,  excluflive  of 

otttstantling  liabilities  July  1,  1860 4,275  61 

July  1, 1881,  outstanding  liabilities 4,105  28 

8,380  89 

July  1,  1881,  amount  available 43,619  11 

Amount  (estimated)  required  for  completion  of  exist  in*;  project 36, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    36, 000  00 


REPORT  OF  MR.  WILLIAM  H.  JAMES,   ASSISTANT  ENGINEER. 

Salisbury,  N.  C,  July  1,  1881. 

Captain  :  I  have  the  honor  to  submit  annual  report  of  operations  in  improving  the 
Yadkin  River,  North  Carolina,  during  the  year  ending  30th  June,  1881. 

For  improving  Yadkin  River  an  appropriation  of  ^0,000  was  made  March  3,  1879. 
Another  of  $20,000  was  made  June  14,  1880,  and  a  third  of  $12,000  March  3,  1H81. 

A  survey  of  the  Yadkin  River  was  made  in  the  autumn  of  1878,  for  a  full  report  of 
which,  and  estimates  for  improvement,  the  resources  and  protluctions  of  the  country, 
d&c,  reference  is  made  to  the  annual  report  of  the  Chief  ot  Engineers  for  1879,  Api>en- 
dix  G  16. 

The  project  under  which  work  has  been  done  under  the  two  first  appropriations  is 
**  to  provide  a  channel  of  2^  to  3  feet  depth  at  mean  low- water  for  light-draught  steam- 
ers, by  means  of  rock  and  gravel  excavations  and  the  construction  of  wing-dams  where 
necessary,  firom  the  railroad  crossing  near  Salisbury,  N.  C,  to  the  foot  of  Bean  Shoal " 
(a  distance  of  64^  miles) ;  "also  the  removal  of  such  snags  and  overhanging  trees  as  may 
be  encountered." 

For  the  reasons  set  forth  in  the  last  Annual  Report  of  1880,  Apx>endix  H  17,  that  "  no 
definite  understanding  as  to  the  amount  of  claims  for  damages  to  citizens  owning  dams 
crossing  this  portion  of  the  river  by  the  proposed  Improvement  had  been  arrived  at, 
and  to  avoid  any  subsequent  claims  for  such  damages  to  existing  structures  on  the  part 
of  the  mill-owners,"  no  portion  of  the  first-named  appropriation  had  been  expended  up 
to  30th  June,  1880. 

There  appearing  no  prospect  of  coming  to  an  understanding  with  mill-owners,  in 
September  last  it  was  aeemetl  advisable  ^y  th6  engineer  officer  in  general  charge  to 
make  preparations  for  work,  partly  with  a  view  to  stimulate  these  mill-owners  to  com- 
ing to  some  conchision ;  and  m  pursuance  thereof  a  hoister-scow,-  with  mast  and  boom 
and  hand  capstan,  purchased ;  also  a  floating  quarters-scow,  suited  to  accommodate 
some  thirty  men,  and  a  small  scow  for  transporting  stone  were  constructed,  and  some 
examinations  of  the  river  made  by  Mr.  Frank  Brown,  the  overseer  in  immediate  charge 
at  the  time.  Except  examinations  of  the  river,  nothing  further  was  done  until  A])nl, 
IHHl,  during  which  month  materials  were  ordered  and  some  collected  for  completing 
the  required  plant  for  work. 

On  the  15th  April  I  received  orders  from  the  late  Capt.  C.  B.  Phillips,  Corps  of  Engi- 
neers, to  proceed  to  Salisbury,  N.  C,  and  take  immediate  charge  of  **  improving  Yad- 
kin River" ;  which  I  formally  did  on  the  25th  April,  18H1. 

The  constniction  of  a  second  hoister-scow,  with  hand  capstan  power  and  equip- 
ments, a  floating  quarters-scow  for  about  fifty  men,  and  four  scows  for  tran.-^porting 
stone,  was  at  once  commenced  and  pushed  to  completion ;  also  two  **  Becket  and  Mc- 
Dowell "  steam  hoisting-engines  of  nominally  fourteen  horse-power  each,  and  two  Rand 
steam  drills  bargained  for  to  be  delivered  here  by  27th  May  last,  but  only  received  on 
the  26th  June,  1881.  This  machinery  will  at  once  be  put  on  hoister-scows,  and  will 
greatly  facilitate  work. 

Plans  are  being  prepared,  bu^  not  yet  matured,  for  an  attachment  to  one  of  the 
bolsters  for  light  dredging,  which  attachment  will  not  probably  be  needed  for  this 
season.  On  6th  June  last  work  on  the  river  was  commenced,  with  a  hand-power  hoister 
and  stone  and  quarter  scows,  at  a  point  near  and  above  the  piers  of  "  Old  Roa<l  Bridge  " 
(a  little  above  railroad- bridge  crossing),  which  point  for  commencing  operations  was 
selected  for  the  reason  that  the  management  of  the  North  Carolina  Railroad  Company 
propose  to  build  a  turn-out  up  to  this  point,  as  the  most  suitable  one  for  making  con- 
nection with  steamers  on  the  Yadkin. 

Since  June  6,  three  ledges  of  hanl  rock  have  been  cut  through,  one  near  and  above 
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Sower's  Ferry,  and  two  near  and  above  Old  Road  Bridge,  with  a  straifflit  channel 
through  them  of  from  50  to  60  feet  clear  width ;  and  a  quantity  of  bowlders,  trees, 
logs,  and  snags  taken  out  from  the  bottom  of  the  river,  giving  a  safe  and  very  direct 
channel-way  of  3  feet  depth  at  mean  low-water  along  the  river  near  left  bank  for  a  dis- 
tance of  If  miles  up  and  above  Old  Road  Bridge.  In  this  work  600  cubic  yards  of 
solid  rock  were  blasted  and  removed,  and  150  cubic  yards  bowlders  and  55  trees,  logs, 
and  snags  taken  out;  125  blasts  made,  250  linear  feet  of  l^-inch  holes  drilled,  and  225 
pounds  dynamite  used.  Another  force,  with  bolster  No.  2,  is  opening  a  passage  down 
the  river  from  '^  Swicegood's  Mill''  to  Old  Road  Bridge,  a  distance  of  20.3 miles,  through 
the  numerous  ledges  of  rock  encountered;  said  passage  to  be  of  25  feet  width  and  of 
depth  to  allow  free  passage  up  and  down  the  river  K>r  our  scows  and  boats,  for  con- 
venience of  work  and  transportation  of  supplies. 

On  this  latter  work,  at ''  Big  Rock  Shoal,"  six  blasts  were  made,  10  linear  feet  drill- 
ing done,  and  4  cubic  ^ards  rock  removed.  At ''  Barnes  fish  dam  "  eleven  blasts  were 
made,  12  linear  feet  drilling  done,  12  cubic  yards  rock  taken  out,  and  15  pounds  dynam- 
ite used  in  all. 

The  surveys  of  that  portion  of  the  Yadkin  River  lying  between  "Hairston's  Ferry" 
and  the  railroad  bridge  crossing  near  Salisbury  appear  to  have  been  made  at  a  flash 
etage  of  water,  when  it  was  difficult  and  hardly  possible  to  make  a  close  estimate 
of  amount  and  cost  of  required  work,  and  this  report  of  work  done  in  June,  1881,  shows 
its  amount  and  cost  to  be  much  greater  than  was  contemplated  in  estimate.  The 
surveys  higher  up  the  river  having  been  made  under  much  more  favorable  circumstances, 
estimates  based  unon  them  will  doubtless  approximate  much  more  closely  to  cost.  It 
is  to  be  considered  that  cost  of  labor,  materials,  and  hauling  is  much  higher  than  at 
the  time  the  survey  was  made,  owing  in  great  measure  to  the  high  prices  now  offered 
and  paid  in  this  region  by  railroads  and  mining  companies.  It  has  been  imposible  to 
come  to  any  definite  understanding  with  mill-owners  as  to  what  they  will  claim  as 
damages  for  injuring  or  destroying  their  dams  in  passing,  except  that  all  above  Swice- 
good's  propose  to  gauge  their  claims  by  what  is  paid  to  Swicegood,  who  claims  ^,000, 
which  is  quite  too  much,  the  mill  being  pretty  well  worn  out,  and  the  water-power 
can  hardly  be  said  to  belong  to  the  Swioegoods  beyond  the  center  of  the  river. 

The  owner  of  the  rieht  bank  (Hairston)  is  very  anxious  for  the  improvement  to  go 
on,  and  authorizes  and  desires  us  to  break  down  his  end  of  the  dam,  which  he  claims 
is  there  only  by  sufference,  and  that  hindering  the  improvement  will  be  a  serious 
injury  to  his  i)roperty.  To  destroy  Hairston's  end  of  the  dam  and  blast  out  a  few 
bowlders  near  right-bank  would  very  seriously  injure,  if  not  destroy,  Swicegood's  water- 
power.  The  improved  channel  should,  however,  be  along  left  bank ;  one  along  right 
bank,  though  much  more  direct,  would  be  very  costly. 

It  is  not  improbable  that  Swicegood  may  yet  consent  to  compromise  on  $1,200  or 
$1,500,  or  the  cost  of  a  steam-engine  of  power  to  run  a  mill  of  equal  or  greater  capacity 
than  his,  in  which  case  reasonable  terms  may  probably  be  made  with  mill-owners 
above. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  James, 
AB9i9tant  Engineer. 

Capt.  James  Mercur, 

Corps  of  Evgineera,  U,  S,  A, 


COMMERCLVL  STATISTICS. 

Salisbury,  N.  C,  July  23,  1881. 
Captain  :  The  following  were  the  principal  agricultural  products  for  the  year  1880 
of  that  part  of  the  valley  of  the  Yadkin  River  tnat  will  seek  a  market  by  way  of  the 
Yadkin  when  improved  under  existing  project  from  the  bridge  of  the  North  Carolina 
Railroad  up  to  the  foot  of  Bean  Shoals,  a  distance  of  64^  miles,  viz : 

Indian  com bushels..  1,003, 125 

Wheat do....     159,634 

Oats do....    226,770 

Rye do 8,456 

Buckwheat * do....  3C»1 

Barley do 57 

Tobacco pounds..  1,278, 311 

Cotton bales..  409 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  James, 
Assistant  Engineer. 
Capt.  James  Mercur, 

Corps  of  Engineers,  (7.  S.  A. 


APPENDIX  I.  1029 

I  i8. 

IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

An  appropriation  of  $7,000  for  the  improvement  of  this  river  was  made 
by  the  river  and  harbor  act  of  June  14, 1880.  A  survey  of  this  river  waa 
ordered  by  the  act  approved  March  3, 1879.  The  examination  was  made 
during  the  months  of  October  and  ISTovember,  1879,  and  a  report  upon 
same,  accompanied  by  a  plan  and  estimate  of  cost,  was  submitted  March 
5, 1880. 

The  proposed  improvement  consists  in  removing  all  obstructions,  both 
natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  9  feet  as  high 
as  <^  Smith's  Mills^"  aoout  46  miles  above  the  confluence  of  the  Pee  Dee 
and  Waccamaw  nvers,  and  to  secure  a  navigable  depth  of  3^  feet  as  high 
as  the  town  of  "Oheraw^''  a  distance  of  149  miles  above  the  confluence 
of  the  rivers  above  mentioned. 

This  work  was  estimated  to  cost  $25,520. 

A  prqject  for  the  expenditure  of  the  appropriation  ($7,000)  was  sub- 
mitted to  the  Chief  of  Engineers  June  24, 1880,  and  by  him  approved. 

This  project  contemplated  carrying  out  the  work  as  indicated  above, 
and  as  the  work  was  of  such  character  as  to  be  difficult  of  exact  specifi- 
cation, it  was  to  be  done  by  the  hire  of  machinery  and  labor  and  pur- 
chase of  material  in  open  market. 

While  the  work  could,  without  doubt,  be  more  economically  conducted 
by  steam  than  hand  power,  the  appropriation  was  small,  and  it  was 
deemed  injudicious  to  expend  so  large  a  portion  of  it  as  would  be  neces- 
sary in  the  construction  of  steam  bolster,  &c.  Hand  power  was  there- 
fore resorted  to,  and  in  September  last  the  construction  of  the  following 
"plant''  was  commenced.  One  flat  fitted  up  with  hoisting  derrick,  one 
working  flat,  two  flats  for  quarters,  and  several  small  boats. 

This  working  plant  was  sent  up  the  Pee  Bee  early  in  November,  to 
"Pocket  Landing,''  about  170  miles  above  Georgetown,  and  between 
"Little  Bluflf  and  "Cheraw,"  which  was  the  point  on  the  river,  accord- 
ing to  the  testimony  of  captains  and  pilots  of  steamers,  where  the  ob- 
structions to  navigation  were  the  most  serious. 

From  the  report  of  Mr.  H.  Heth,  assistant  engineer  in  charge  of  the 
work,  the  following  extracts  are  made : 

•  ••••«* 

Work  was  commenced  at  *' Pocket  Landing^  about  the  lOth  of  November,  1880,  and 
proeecoted  yieoronsly  until  tbe.l8tof  January,  1881.  Some  250  lo^  and  sunken  trees 
were  remoyed  from  the  channel  of  the  riyer,  and  1  mile  or  more  of  trees,  likely  to  be 
washed  into  the  river  by  freshets,  were  felled  and  oat  np. 

The  frequent  rises  in  the  river  during  the  month  of  January  convinced  me  that  it 
would  be  unwise  and  altogether  impossible  to  attempt  to  contiune  the  work  during 
the  winter  and  earlv  spring  months.  Work  was  thererore  suspended  during  the  latter 
part  of  January ;  all  hands  discharged  save  such  as  were  absolutely  necessary  to  guard 

the  government  property  during  the  season  of  high-water. 

•  •#  #•  »  • 

The  work  was  resumed  in  June  1881,  and  the  remaining  obstructions  to  navigation 
in  the  "  Pocket,''  consisting  of  36  large  logs,  two  of  which  were  blasted  to  release  them 
from  the  sand,  were  taken  out.    A  number  of  smaller  logs  were  also  removed.    The 

banks  of  the  river  were  also  trimmed  of  overhanging  trees. 

•  •  *  «•*  •  • 

The  act  of  March  3, 1881,  appropriating  $6,000  for  continuing  the  improvement  of 
the  Great  Pee  Dee,  directs  that  the  appropriation  shall  be  expended  between  **  Little 
Bluff"  and  "  Cheraw."  The  next  points  I  shall  attack  will  be  "  Tiger's  Head,"  a  few 
miles  above  "Ldtttle Bluff;"  of  course  between  "Little  Bluff"  and  "Cheraw"  a 
practicable  channel  for  steamers  will  be  obtained  at  this  point,  by  removing  sunken 
logs  and  other  obstructions,  in  the  same  way.  I  propose  to  proceed  up  tne  river, 
working  at  those  points  where  navigation  is  now  obstructed. 
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The  articles  of  commerce  which  have  passed  down  the  Great  Pee  Dee  by  the  steam- 
ers now  plying  on  its  waters  during  the  past  year  are  approximately  as  follows : 

Cotton bales..  30,000 

Naval  stores barrels..  80,000 

Lumber feet..  6,000,000  to  8,000.000 

These  boats  have  transported  up  the  river  during  the  same  time  large  quantities  of 
provisions  and  com ;  also  about  25, 000  tons  of  guano. 

It  is  very  confidently  believed,  and  I  think  with  reason,  that  when  the  channel  is 
opened  to  ^"  Cheraw,"  as  contemplated  in  Captain  Phillips's  report  of  March  5,  185^, 
the  commerce  on  the  Great  Pee  Dee  wiU  be  greatly  increased ;  at  present  many  thou- 
sand bales  of  cotton,  which  would  assuredly  seek  water  transportation,  are  annually 
hauled  many  miles  to  the  railroad. 

The  Great  Pee  Dee  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

The  appropriations  for  this  work  have  been : 

June  14,1880 §7,000  00 

March  3,  IcWl 6,000  00 

$13,000  00 
Money  statement. 

July  1,  1880,  amount  available $7,000  00 

Amount  appropriated  by  act  approved  March  3, 1861 6, 000  00 

$13,000  0l» 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 '. 5,688  39 

July  1,  1881,  outstanding  liabilities 527  04 

6,215  43 

July  1,  1881,  amount  available 6,784  57 

Amount  (estimated)  required  for  completion  of  existing  project 12, 520  0<) 

Amount  that  cau  be  profitably  expended  in  fi.scal  year  ending  J  uue  30, 1883.  12, 520  00 


I    19. 
IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA. 

An  appropriation  of  $15,000  was  made  for  the  improvement  of  this 
river  by  act  of  Congress  approved  June  14, 1880.  A  survey  of  the 
river  had  been  ordered  in  the  river  and  harbor  act  of  March  3,  1879. 
This  survey  was  conducted  in  November  and  December  of  that  year, 
and  a  report  upon  same,  with  estimated  cost  of  improvement,  was  sub- 
mitted to  the  Chief  of  Engineers  March  6, 1880. 

The  plan  of  improvement  proposed  was  to  secure  a  channel  12  feet  in 
depth  from  Winyah  Bay  to  Conwayborough,  a  distance  of  66  miles,  by 
dredging  at  four  shoals,  the  estimated  amount  of  material  to  be  removed 
being  37,400  cubic  yards,  and  above  Conwayborough  to  clear  the  river 
bed  of  obstructions,  such  as  snags,  sunken  logs,  &e.,  to  cut  down  and 
clear  away  fallen  and  overhanging  trees,  and  to  remetly  a  few  abrui)t 
bends  by  simple  ''cut-offs.'*' 

The  total  estimatetl  cost  of  this  work  was  $29,370. 

As  the  ai)pix)priation  was  only  one-half  of  the  estimated  cost,  it  was 
deemed  advisable  to  confine  oi)erations  to  the  portion  of  the  river  below 
Conwayborough,  as  this  would  be  of  the  greatest  advantage  to  the  in- 
terests involved.  AVork  during  the  past  fiscal  year  has  been  devoted 
to  securing  tlie  necessary  depth  of  water  in  the  river  from  Winyah  Bay 
up,  the  project  haviug  i-eoeived  the  sanction  of  the  Chief  of  Engineers. 

In  October,  1880,  pix)pos44ls  were  invited  for  dredging  37,400  cubic 
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yards  of  material,  bat  either  the  work  was  not  of  sufficient  extent  to 
justify  a  contractor  in  the  risk  of  sending  a  plant  to  this  river,  or  from 
some  other  cause,  no  bids  were  received.  It  was  also  found  impossible 
to  hire  a  dredge  with  the  necessary  outfit  except  at  exorbitant  prices. 
In  the  mean  time  several  careful  reconnaissances  of  the  river  were  made 
by  the  assistant  in  charge,  which  satisfied  him  that  dredging  alone 
would  only  be  a  temporary  oenefit. 

Under  these  circumstances  a  modified  project  was  submitted  to  the 
Chief  of  Engineers,  February  19, 1881,  which  contemplated  the  con- 
struction of  jetties  and  dikes  at  the  following-named  localities,  viz : 

Yards  long. 

1.  Oat  Bed  Shoal,  jettv 250 

2.  Above  the  shoal,  dike 400 

3.  Kee<Ue'8  Eye  Shoal,  jetty 300 

4.  North  Landing  Shoal,  jetty 900 

5.  Boathonse  Shoal,  jetty 200 

6.  Above  the  shoal,  dike 150 

7.-  Jackson^s  Bluff  Shoal,  two  jetties  (Mount's  Landing)  each 100 

b.  Above  the  shoal,  dike 400 

9.  Cox's  Shoal,  five  jetties ;  total 750 

10.  Dike  to  cut  off  Loggy  Creek 35 

11.  Little  Needle's  Eye  Shoal,  dike lOO 

12.  Burroughs'  Cut,  dike 200 

It  being  expected  that  the  contraction  of  the  water-way  would,  by 
accelerating  the  current,  scour  out  the  sand  shoals,  and  that  dredging 
would  not  be  necessary. 

This  modified  project  was  duly  approved,  and,  with  the  sanction  of 
the  Chief  of  Engineers,  an  open  agreement  was  entered  into  with  Capt. 
T.  AV.  Daggett,  of  Conwayborough,  to  furnish  the  necessary  steam 
hoisting  and  pile-driving  machinery,  with  crew,  furnish  fuel,  &c.,  at  the 
rate  of  $25  per  day  of  ten  huors  for  such  a  time  as  it  might  be  needed, 
and  gave  satisfaction. 

Froiiji  the  report  of  the  assistant  engineer  in  charge,  Mr.  H.  ITeth, 
who  has  had  the  immediate  supervision  of  the  work,  I  make  the  follow- 
ing extracts,  giving  the  details  of  the  operations : 

Captain  Daggett  commenced  work  in  March  last,  the  pointselected  was  the  "Needle's 
Eye  Shoal,"  the  worst  by  far  between  "  Buck's  Upper  Mill"  and  Georgetown.  Double 
rows  of  piles  were  driven  from  a  point  above  the  shoal,  cutting  off  a  marsh  and  creek, 
which  caused  the  shoal  originally  to  form;  a  second  double  row  of  piles  were  driven 
from  a  point  on  the  opposite  bank  of  the  river,  at  an  angle  of  about  45°  with  the  first, 
the  object  being  to  contract  the  current  (and  hence  accelerate  it)  as  directly  a«  possi- 
ble upon  the  shoal,  hoping  thus  to  scour  out  a  deeper  channel.  Before  the  driving  of 
the  piles  necessary  to  complete  this  work  was  finished,  the  good  people  owning  saw- 
mills above  the  work,  as  well  as  those  transporting  naval  stores  to  the  North,  became 
nervous  about  the  delay,  and  grumbled  a  good  deal .  I  had  applied  for  and  received 
permission,  when  necessary,  to  employ  a  tug-boat  to  drag  these  shoals.  I  determined 
to  avail  myself  of  this  permission,  and  chartered  a  tug  at  this  place.  On  reaching  the 
**  Needle's  Eye  Shoal "  I  had  the  water  in  her  forward  tank  pumped  out ;  this  of  course 
depressed  the  st<'m  of  the  tug.  The  tug  was  then  tied  to  a  tree  by  a  hawser,  and  her 
propeller  brought  over  the  sand-bar,  and  work  was  commenced  by  setting  the  ma- 
chinery in  motion ;  the  sand  commenced  at  once  to  boil  up,  and  very  soon  soundings 
showed  that  where  we  only  had  had  9  feet  of  water,  we  now  had  12  feet.  Of  course  a 
ridge  was  found  below;  this  was  attacked  in  a  similar  manner,  and  the  result  of  the 
work  on  one  low-tide  gave  us  from  12  to  13  feet  of  water  where  only  9  and  10  feet  were 
previously  to  be  had.  Since  this  work  with  the  tug,  no  vessel  has  been  detained  on 
the  much  dreaded  **  Needle's  Eye  Shoal."  The  next  work  done  was  on  the  **Oat  Bed 
Shoal, "  where  two  jetties  were  made  similar  in  all  respects  to  those  on  the  "Needle's 
Eye."  The  space  between  the  rows  of  piles  is  being  filled  up  by  brush,  which  is 
weighed  down  by  logs.    The  jetties  on  the  "Oat  Bed  Shoal,"  so  far  as  driving  the 
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piles  is  cbnoemed,  hare  been  comi^letedy  bat  the  filling  in  is  still  to  be  done.     Captaa 
Vaagett  is  now  at  work  driyinir  piles  on  what  is  known  as  ''Mount's  Landing  SoiBaL^ 

^*'#  •  W  M  •  •  * 

The  Waccamaw  River  takes  its  rise  in  Waccamaw  Lake,  North  CmxoiinM :  the 
distance  from  the  lake  to  Georgetown,  8.  C,  is  abont  242  ndles.  The  riTer  skins 
the  coast  its  entire  length,  the  distance  from  the  ocean  yarying  fiom  2  to  17  Biku 
The  peninsula  thus  formed  is  very  productiye  and  said  to  be  as  fine  a  cattle  zaage  as 
can  be  found  this  side  of  Texas. 

Large  forests  of  live  oak,  whit^  oak,  and  red  oak  are  found.  Phorohafeea  and  Tmla- 
able  marls  crop  out  at  seyeral  points  on  the  Waccamaw.  It  is  believed  that  wbea  this 
river  is  opened  to  the  navigation  of  ocean-going  vessels  as  far  up  as  Conway  boctMigh  a 
railroad  will  be  built  from  this  point  to  '' Cheraw,"  via  ''Marfon,"  Little  Rock,  and 
Benetsville.  It  is  confidently  claimed  that  when  the  present  improvement  ia  compktad 
the  business  now  done  on  the  Waccamaw  will  be  doubled  in  three  years. 

Thirty  miles  below  Lake  Waccamaw  the  Waccamaw  branches  to  the  eastward  throogh 
"Juniper  Creek,"  which  forms  a  junction  with  ''Middle  River"  and  "  Fawn  Greet' 
thus  making  the  Waccamaw  River  an  important  factor  in  the  coast  line  interoceanie 
navigation.  The  late  Capt.  C.  B.  Philii>8,  in  his  letter  of  March  6,  1880,  to  the  Chief  of 
Engineers,  says,  in  concluding  communication :  "  The  late  Lieut.  Col.  James  Keaxncy, 
Topo^aphical  Engineers,  called  the  attention  of  the  government  to  the  importasee 
of  this  stream  in  this  connection  more  than  forty  years  ago." 

The  opening  of  the  "Santee  River"  to  "  Winyah  Bay,"-^via  Mosquito  Creek,  will 
^ve  inside  navigation  from  this  river  (the  Waccamaw)  to  St.  John,  Florida ;  open  ap 
the  Waccamaw  to  the  Cape  Fear  River,  then  connecting  with  the  proposed  extenaka 
of  the  Albemarle  and  Chesapeake  Canal,  and  we  will  have  an  inside  roate  on  tide- 
water the  most  of  the  way  m>m  Cape  Cod  to  Florida. 

The  commerce  on  the  Waccamaw  is  carried  on  by  steamers  and  sea-goin^  vesseb 
drawing  about  Hi  feet  of  water.  It  consists  mainly  in  the  following  articles  and 
amounts  annually: 

Lumber feet..  12,000,000 

Shingles number..     6,500,009 

Naval  stores barrels..         106,000 

Cotton bales..  1,200 

The  actof  March  3, 1881,  appropriated  $10,000  for  continmiig  this  work. 
A  project  for  the  expenditure  of  this  Bum  was  submitted  to  the  Chief  of 
Engineers  April  8, 1881,  which  has  been  doly  approved. 

It  is  proposed  to  continue  the  same  general  plan  of  improvement  sni 
conduct  operations  as  have  been  done  the  past  year,  first^  in  the  river 
below  Con  way  borough,  and  afterwards,  should  funds  permit,  above  that 
point. 

The  Waccamaw  River  is  in  the  coUection  district  of  Georgetown,  8.  C. 

The  appropriations  for  this  work  have  been — 

June  14,  Itm $15,000 

March  3,  1881 10,000 

S5.000 

Money  statement 

July  1)  1880)  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$25,000  00 

July  1,  1881)  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,369  29 

July  1,  1881,  outstanding  liabilities 2,585  51 

6,954  80 

July  1, 1881,  amount  available 19,045  20 

Amount  (estimated)  required  for  completion  of  existing  project 4, 370  00 

Amount  tnat  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1883 .      4, 370  00 
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I   20. 

IMPROVEMENT  OF  8ANTEE  RIVER,  SOUTH  CAROLINA. 

The  river  and  harbor  act  of  March  3^  1879,  directed  an  examination 
or  survey  of  thia  river. 

The  examination  was  made  daring  the  month  of  November  of  that 
year,  and  a  report  thereon,  accompanied  by  maps  and  estimates  of  cost 
of  proposed  improvements,  was  submitted  April  14, 1880,  and  may  be 
found  in  the  Eeport  of  the  Chief  of  Engineers  for  1880,  part  1,  page  916. 

The  improvement  proposed  was  by  the  removal  of  all  obstructions, 
natural  and  artificial,  to  secure  a  fi^e  navigation  of  7  feet  at  a  low  stage 
of  water  up  to  Wright's  Bluffy  about  154  miles  from  the  ocean,  and  a 
depth  of  5  feet  over  the  remaining  30  miles  of  the  river,  or  to  the  con- 
fluence of  the  Wateree  and  Congaree  rivers. 

It  was  also  proposed,  as  the  bar  at  the  mouth  of  the  Santee  afforded 
but  little  water,  and  would  be  difficult  and  expensive  to  improve,  to 
deepen  and  straighten  a  natural  waterway  known  as  ^^  Mosquito  Creek,'' 
by  which  vessels  from  the  Sauted  would  have  an  outlet  through  "Win- 
yah  Bay''  to  the  ocean. 

The  estimate  for  this  proposed  work,  including  the  canal  via  "  Mosquito 
Creek,"  50  feet  wide  and  7  feet  deep,  was  $104,427.40. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $22,000  for— 

ImpTOving  Santee  Riyer,  South  Carolina,  by  deepening  and  straightening  its  outlet 
to  Wmyah  Bay,  through  Mosquito  Creek. 

A  project  for  the  expenditure  of  this  amount  has  been  called,  for  by 
the  Chief  of  Engineers,  but  before  submitting  it  a  more  exact  survey 
of  the  creek  will  be  made  than  was  possible  at  the  time  of  the  general 
examination  of  the  river. 

The  appropriation  named  herein  is  the  only  one  that  has  been  made 
for  this  work. 

The  Santee  River  is  in  the  coUection  district  of  Georgetown,  S.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 |22,000  00 

July  1,  1881,  amount  available 22,000  00 

Amount  (estimated )  reouired  for  completion  of  existing  project 82, 427  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    55, 000  00 


I     21. 
IMPROVEMENT  OP  WATEREE  RIVER  BELOW  CAMDEN,  SOUTH  CAROLINA. 

The  act  of  Ck>ngress  approved  Jane  14, 1880,  directed  an  examination 
or  survey  of  this  river. 

The  survey  was  made  in  October  and  ^November  of  that  year,  and  a 
report  on  the  same,  accompanied  by  plan  and  estimate  of  cost  of  improve- 
ment, was  submitted  January  15  last,  and  will  be  found  printed  in  House 
Ex.  Doc  No.  61,  Forty-sixth  Congress^  third  session. 

The  improvements  proposed  consist  in  the  removal  of  all  obstructions, 
both  natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  4  feet 
from  Oamden  to  the  confluence  of  the  Wateree  and  Congaree,  a  distance 
of  64  miles. 


1034      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  estimated  cost  of  the  improvement  is  about  $54,000, 

The  act  of  Congress  approved  March  3,  1881,  appropriated  $8,000  for 
this  work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  May  28,  and 
has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  carrying  out  the  work  indicated  above, 
commenced  at  those  portions  of  the  river  most  in  need  of  improvement 

The  work,  owing  to  its  varied  character,  will  be  conducted  by  the 
hire  of  machinery  and  labor  and  the  purchase  of  material  in  open  mar- 
ket. The  appropriation  referred  to  herein  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  a  further  appropriation 
of  $45,991.60,  part  of  which  will  be  devoted  to  dredging  through  "  Cut- 
offs.'' 

The  Wateree  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

Amount  appropriated  by  act  approved  March  3, 1881 Ss^.OOO  fr) 

July  1,  1881,  amount  available ..> «?,000  t«> 

Amount  (estimated)  required  for  completion  of  existing  project 45,991  O 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1^3.  4o,  991  GD 


survey  of  wateree  river,  from  camden,  south  carolina,  to 

its  mouth. 

United  States  Engineer  Office, 

Norfolk^  Va.y  January  15,  1881. 

General  :  Your  letter  of  June  17  last  placed  me  in  charge  of  an  ex- 
amination or  survey  of  the  "  Wateree  River  from  Camden,  S.  C,  to  it> 
mouth,"  said  examination  or  survey  having  been  provided  for  in  the 
river  and  harbor  act  of  Congress  approved  June  14, 1880. 

I  assigned  the  field  work  to  a  party  in  charge  of  Mr.  J.  P.  Darlinj:. 
assistant  engineer,  ♦  ♦  ♦  and  tracings  from  the  resulting  map^k. 
two  in  number,  together  with  his  own  report  upon  the  survey,  are  trans- 
mitted herewith.    ♦    ♦    ♦ 

The  Wateree  Eiver  is  merely  a  continuation  of  the  Catawba  Kiver, 
which  rises  in  the  western  part  ofKorth  Carolina,  receives  its  name  at  the 
confluence  of  the  Catawba  and  Wateree  Creek,  and  retains  it  untU  it 
unites  with  the  Congaree  River,  when  it  is  known  as  the  Santee,  which 
finally  empties  into  the  Atlantic  at  a  point  about  10  miles  south  of  Win- 
yah  Bay,  South  Carolina. 

The  upper  portion  of  the  Wateree  is  a  rapid  mountainous  stream, 
with  a  fall  of  over  4  feet  to  the  mile.  Below  Camden,  however,  the  laH 
is  less,  and  the  river  could  be  made  navigable  for  light-draught  steamers 
without  a  very  great  outlay.  One  such  steamer  now  plies  upon  the 
river,  engaged  solely  in  local  trafSc.  The  main  obstruction  to  naviga- 
tion are  faUen  and  overhanging  trees,  snags,  stumps,  &o.,  and  a  few 
very  abrupt  bends,  around  which  it  is  difiacult  to  pass. 

The  country  through  which  the  Wateree  flows  is  very  fertile,  and  a 
communication  to  the  sea  via  Santee  River  would  do  much  to  develop 
its  resources. 

Any  plan  for  the  improvement  of  navigation  of  this  river  shonM  con- 
template the  removal  of  all  obstructing  logs  and  snags,  and  the  cntting 
off  of  five  projecting  points. 
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In  the  estimates  submitted  herewith,  a  channel  80  feet  in  width  and 
4  feet  in  depth  at  lowest  stage  is  proposed  at  the  cuts  oflf. 

Mr.  Darling  estimates  that  an  expenditure  of  about  $54,000  would 
be  required  to  accomplish  the  above. 

It  appears  to  me  that  this  amount  might  be  expended  upon  the  river 
to  good  advantage.  If  appropriated,  the  whole  amount  could  be  profit- 
ably expended  during  a  single  fiscal  year. 

An  examination  of  this  river  was  made  under  my  direction  during  the 
fall  of  1879,  and  attention  is  respectfully  called  to  Senate  Executive 
Document  No.  161,  Forty-sixth  Congress,  second  session,  in  which  my 
report  upon  same  will  be  found. 

The  Wateree  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers, 
The  Chief  op  BNaiNEEES,  U.  S.  A. 


REPORT  OP  MR.   JOHN  P.   DARLING,   ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  January  13, 1880. 

Captain  :  1  have  the  honor  to  submit  the  following  report  of  a  survey  of  the 
Wateree  River  from  Camden,  8.  C,  to  its  month,  made  under  your  direction  during 
October  and  November,  1880.  The  accompanying  tracings,  two  in  number,  show  the 
meanderings  of  the  stream  and  depth  of  water  at  an  unusually  low  stage,  according 
to  the  testimony  of  the  people  along  the  route. 

The  general  course  of  the  river  is  southerly, with  some  very  large  bends  and  many 
abrupt  crooks.  The  upper  portion  flows  through  Kershaw  County,  and  farther  down 
it  forms  the  boundary  between  Sumter  and  Richland. 

The  present  head  of  navigation  is  at  Camden,  a  flourishing  and  prosperous  town, 
with  upwards  of  3,000  inhabitants.  It  is  the  center  of  traSe  for  the  surrounding 
counties,  which  are  classed  among  the  most  fertile  in  the  State. 

There  are  some  very  large  cotton,  rice,  and  com  plantations  along  the  course  of  the 
river,  but  the  exact  amount  of  their  productions  cannot  be  ascertained  because  of 
their  ditferent  channels  of  transportation. 

The  distance  from  Camden  to  the  mouth  is  64.34  miles,  where,  by  confluence  with 
the  Congaree  River,  it  forms  the  Santoe,  the  principal  river  of  the  State,  forming 
thereby  a  link  in  a  cnain  of  rivers  from  Western  North  Carolina  to  the  Atlantic  Ocean. 
There  can  be  no  through  shipping  until  the  Santee  is  also  improved,  making  Charles- 
ton the  nearest  and  most  convenient  market. 

The  width  of  the  river  averages  about  225  feet,  and  at  present  there  are  but  few 
places  with  a  depth  of  less  than  4  feet.  For  the  first  20  miles  cultivated  land  extends 
mostlv  to  the  river,  but  the  banks  are  low,  and  levees  have  been  constructed  to  pro- 
tect the  fields  from  overflow,  there  beinc  a  periodical  rise  in  the  river  of  about  20  leet. 
Further  down,  the  banks  are  generally  Tow  and  swampy,  the  swamps  extending  from 
3  to  4  miles  on  either  side,  and  are  covered  with  splenaid  gi'owths  of  timber,  consist- 
ing of  gum,  cypress,  pine,  and  oak,  which  remain  in  their  native  abundance,  and  would 
become  a  valuable  adjunct  to  the  products  of  the  conntry  if  the  means  of  transporta- 
tion were  suflioient.     Owing  to  the  extensive  swamps,  but  few  landings  exist. 

Snags,  logs,  and  drifts  abound  the  whole  length.  Some  of  the  dri&,  consisting  of 
snags,  logs,  and  fallen  trees  piled  upon  each  otner,  extend  almost  entirely  across  the 
river,  making  it  not  only  difficult  but  danfferous  even  for  boats  of  the  liglitest  draught 
to  navigate  the  stream.  Sand-bars  have  been  formed  at  most  of  the  bends^  but  do  not 
generally  interfere. 

At  places  shoals  have  been  formed  by  sunken  logs  and  snags,  which  the  action  of 
the  water  would  remedy  if  they  were  removed.  There  are  a  great  many  leaning  trees 
that  would  eventually  fall  into  the  river,  which  it  will  be  necessary  to  remove.  Some 
of  the  bends  are  so  abrupt  that  steamers  of  liny  considerable  size  would  find  great 
difficulty  in  navigating,  making  it  necessary  to  cut  oflf  some  of  the  points.  These  are 
shown  on  the  accompanying  tracings.  ^'  Breakovers  ^'  at  many  of  the  bends  are  caused 
by  high-water. 

The  Wilmington,  Columbia  and  Augusta  Railroad  crosses  the  river  51.66  miles  below 
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Camden.  The  bridge  is  constracted  of  wood,  without  a  draw ;  ita  leofth  ia  544  feet, 
height  of  track  above  low-water  40.6  feet,  height  of  bottom  of  bridge  16.9.  The  Cua- 
den  branch  of  the  Sonth  Carolina  Railroad,  having  its  terminus  at  Camden,  travciwi 
the  conntiy  east  of  the  river  and  nearly  parallel  with  it,  crossing  33  miles  below  bj 
rail,  and  56.7  by  water,  connecting  at  ^ngsville,  5  miles  from  the  river,  with  the  bm^ 
branch  between  Charleston  and  Colombia.  This  bridge  is  also  built  of  wood,  witlMwt 
a  draw ;  length  418  feet,  bottom  15.3  feet  above  low-water,  height  of  track  18.9  ficel. 
The  high  rates  of  freight  on  these  roads,  owing  to  the  railroad  monopoly,  is  tbe  greit 
drawback  to  this  section  of  the  country. 

There  is  one  small  steamer  plying  between  Camden  and  the  Wilmington,  ColnmbiA 
and  Augusta  Railroad  Bridge,  but  she  can  carry  comparatively  little  of  the  piod«c« 
that  would  be  shipped  if  the  river  was  opened  to  larger  boats,  and  offered  fewer  obsta^ 
cles  to  navigation.  Between  these  points  the  following  amount  of  produce  was  ship- 
ped during  the  year  1880: 

12,000  barrels  rosin  and  spirits. 

4,000  bales  cotton. 

30,000  bushels  rice. 

These  statistics  were  kindly  furnished  me  by  Mr.  W.  L.  Arthur,  of  Camden. 

The  following  is  my  estimate  for  cutting  off  points  and  removing  obstructions : 


Place. 


Qnantity. 


Description. 


Cost. 


Cnt  No.  1 cnbio  yards.. 

Cut  No.  2 do... 

Cnt  No.  3 do... 

Cnt  No.  4 do... 

Cut  No.  5 do... 


Removing  4  drifts  of  logs  and  snags 

Removing  obstraction,  wreck  fhim  old  bridge 

Total 

Engineering  and  contingencies,  20  per  cent ... 


11,573 
16,  Ul 
24,026 
5,476 
10,666 
2,808 
2,104 
3,264 


Dredging 

do 

...do 

....do 

....do 

Snags 

Fallen  trees  and  logs.. 
Leaning  trees 


#0  25 
25 

25  , 
25  ; 
500  I 
8  00 
200 
300  00 
200  00 


Total. 


$tma» 

«.sMa 
i.afli« 

14,M«  « 
CS12M 
«,528« 
1,2«0« 


44,MiM 


52.jnii 


The  estimate  for  cuts  is  for  4  feet  of  water,  and  80  feet  width  on  bottom. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Darlixg, 
Capt.  Chas.  B.  Phillips, 

Corps  of  EngineerSy  U,  8,  A. 


I   22. 


SURVEY  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

United  States  Engineer  Opfice, 

NorfoUCy  Va.j  January  18,  1881. 

General  :  The  river  and  harbor  act  approved  Jane  14, 1880,  pro- 
vided for  an  examination  or  survey  of  Georgetown  Harbor,  South  Car- 
olina. This  survey  having  been  by  your  letter  of  June  17  last  assigned 
to  my  charge,  I  intrusted  the  work  to  Assistant  Oharles  W.  Forster,  who 
after  organizing  a  party,  commenced  the  field-work  on  the  19th  of  last 
August  and  completed  the  same  on  the  26th  of  September,  •  •  • 
and  his  report  upon  the  survey  and  a  tracing  fi*om  his  map  ezhibitiDg 
the  condition  of  the  harbor  and  its  proposed  improvement  are  respect- 
fully transmitted  herewith. 

Georgetown  is  situated  at  the  head  of  Winyah  Bay,  South  Carolina, 
at  the  confluence  of  the  Pee  Dee,  Waccamaw,  Black,  and  Sampit  rivers. 
It  is  a  port  of  considerable  and  growing  importance,  and  will  become  a 
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large  city  when  its  nataral  advantages  are  made  use  of.  It  is  the  nat- 
ural outlet  of  a  vast  section  of  fertile  country,  the  principal  products 
of  which  are  cotton  and  rice.  Almost  inexhaustible  quantities  6f  tim- 
ber and  naval  stores  are  also  to  be  found  on  the  streams  tributary  to 
Winyah  Bay. 

After  passing  the  bar  at  the  entrance  to  Winyah  Bay,  the  only  ob- 
struction met  with  by  vessels  trading  with  Georgetown  is  a  bar  at  the 
entrance  to  the  harbor,  or,  really,  at  the  mouth  of  Sampit  Eiver.  This 
bar  is  2,850  feet  in  length,  and  affords  a  depth  of  only  about  9  feet  at 
ordinary  low-water.  As  vessels  drawing  12  feet  of  water  frequently 
leave  Georgetown,  much  detention  occurs  while  waiting  for  high- water. 
It  is  proposed  to  obviate  this  difficulty  by  dredging  a  channel  across 
this  bar  200  feet  in  width  at  bottom  and  12  feet  in  depth  at  ordinary 
low-water. 

The  course  of  the  proposed  dredged  channel  is  shown  on  the  accom- 
panying map.  The  character  of  the  bottom  is  such  that  it  may  be  rea- 
sonably exi)ected  that  a  dredged  channel  will  remain  for  a  long  period 
of  years. 

As  per  Mr.  Forster's  estimate,  which  appears  to  be  a  reasonable  one, 
the  cost  of  this  work  will  be  a  trifle  over  $14,000.  I  think  that  this 
amount  might  well  be  expended  in  giving  a  great  impetus  which  no 
doubt  would  follow  to  the  trade  of  such  an  important  port. 

Georgetown,  S.  C,  is  a  port  of  entry. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Enginem*s. 

The  Chief  op  ENamEEES,  U.  S.  A. 


report  of  mr.  chjlrles  w.  forster,  assistant  engineer. 

United  States  Engineer  Office, 

Korfolk,  Ffl.,  January  17,  1881. 
Captain  :  I  have  the  honor  of  sabmittiDg  to  you  my  report  of  the  survey  of  George- 
town Harbor,  South  Carolina,  made  by  me  under  your  verbal  instructions. 

•  •  •  •  «  •  • 

Oeorcetown  is  the  only  port  of  entry  between  Wilmington,  N.  C,  and  Charleston, 
8.  C.  Lying  at  the  head  of  Winyah  Bay,  at  the  confluence  of  the  Waccamaw,  Pee 
Dee,  Black,  and  Sampit  rivers,  it  is  the  natural  outlet  of  an  immense  extent  of  back 
counti^,  including  the  entire  counties  of  Qeorffetown  and  Horry  and  a  large  portion 
of  Williamsburg,  Marion,  Darlington,  Chesterfield,  and  Marlborough  counties. 

At  present^  as  stated  in  my  report  on  the  Waccamaw  and  Pee  Dee  rivers,  made  last 
year  (see  Chief  of  Engineer's  Report  for  1880,  Appendixes  1 16  and  I  15),  a  large  pro- 
portion of  the  commerce  of  these  rivers  goes  through  to  Charleston  for  djstribuiion  on 
account  of  the  want  of  shipping  facilities  at  Georgetown. 

The  present  commerce  of  Georgetown  is  carried  on  principally  through  a  line  of 
eight  "terns,''  or  three>masted  schooners,  Messrs.  Congdon,  Hazard  6l  Co. being  part 
owners,  one  or  two  of  them  having  been  built  in  these  waters.  These  vessels  average 
450  tons  and  12  feet  draught  apiece. 

The  following  will  give  an  idea  of  the  amount  of  commerce  of  this  port : 

There  are  about  175  sail  of  vessels  passing  over  the  bar  a  year.  The  tonnage  of 
these  vessels  ranges  from  50  to  500  tons  each,  and  the  draught  of  water  from  6  feet  to 
12  feet  3  inches.  There  are  shipped  over  the  bar  in  this  nme  by  sailing  vessels  and 
steamboats,  as  follows:  20,000,000  feet  of  lumber,  250,000  barrels  naval  stores,  15,000 
casks  of  rice,  15,000  to  18,000  bales  of  cotton. 

With  regi^  to  the  lumber  trade,  Mr.  David  Eisley,  one  of  the  lumber  merchants, 
states  that  he  alone  loads  52  vessels  per  annum,  of  from  150  to  400  tons  capacity,  and 
that  he  is  now  engaged  on  improvements  which  will,  when  completed,  double  his 
shipments. 

Parties  from  Wilmington  are  also  now  prospecting  with  a  view  of  erecting  saw-mills 
in,  or  in  the  vicinity  of,  Georgetown. 
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The  shipment  of  rice  direct  to  northern  ports  is  also  increasing  since  the  establish- 
ment of  a  large  rice-poundiug  mill  in  the  town,  during  the  past  eighteen  months. 

The  harbor  consists  of  about  one  mile  of  the  Sampit  River.  The  survey  was  com- 
menced at  the  npper  end  and  extended  to  the  mouthy  and  as  far  into  the  bay  as  buoy 
No.  9  and  the  United  States  Coast  Survey  station.  In  the  upper  part  there  is  from  30 
to  40  feet  water,  shoaling  to  14  and  15  feet  in  the  more  frequented  parts  around  the 
wharves,  and  at  the  mouth  to  8  and  10  feet.  It  will  be  seen  by  the  accompanying 
maps  that  the  12-foot  contour  includes  the  whole  of  the  interior  of  the  harbor  with  the 
exception  of  a  shoal  commencing  opposite  the  lower  wharves  and  extending  1,500  feet 
down  stream,  but  which  at  present  does  not  form  any  important  obstacle.  The  diffi- 
culty lies  in  the  shoal  across  the  mouth  of  the  harbor,  which  extends  clear  across  for 
a  distance  of  2,850  feet  with  an  average  depth  of  9  feet,  and  is  composed  of  sand  and 
mixture  of  sand  and  mud. 

To  obviate  this  difficulty  would  require  the  dredging  of  a  channel  200  feet  wide,  the 
center  line  commencing  400  feet  northeast  of  buoy  No.  9  and  running  N.  30^°  W.  2,100 
feet,  and  from  there  N.  5°  W.  750>feet  to  the  12-foot  contour.  To  give  an  increase  of  3 
feet  in  this  channel  will  require  the  removal  of  64,327  cubic  yards. 

To  dredge  this,  at  20  cents  per  cubic  yard,  would  cost §12, 865  40 

Add  10  per  cent,  for  contingencies 1,286  54 

Total 1 14,151  94 

The  people  of  Georgetown  have  begun  to  wake  up  to  the  importance  of  their  harbor 
since  (on  account  of  its  being  the  nearest  on  the  coast  in  the  direct  line  from  Saint 
Louis)  railroad  men  have  turned  their  attention  to  it  as  a  probable  outlet  for  Western 
produce,  and  great  interest  is  now  shown  in  the  improvement  of  the  harbor  and  bar, 
and  I  respectfully  recommend  the  above  improvement  to  be  made. 
I  am,  very  respectfully,  your  obedient  servant, 

Chas.  W.  Forster. 
Capt.  Chas.  B.  Phillips, 

Corps  of  Engineers^  U.  S.  A. 


I   23. 

EXAMINATION  OF  LYNCHES  RIVER,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  January  17,  1881. 

General  :  The  river  and  harbor  act  of  June  14,  1880,  provided  for 
an  examination  or  survey  of  Lynches  Eiver,  South  Carolina.  The  exe- 
cution of  this  work  having  been  assigned  me  by  your  letter  of  the  17th 
of  June  last,  I  placed  the  field  work  in  the  hands  of  Mr.  J.  P.  Darling, 
assistant  engineer  5  •  •  ♦  and  tracings,  seven  in  number,  from  the 
original  maps,  together  with  his  report,  are  respectfully  transmitted 
herewith. 

Lynch's  Eiver  is  a  tributary  of  the  Great  Pee  Dee  Eiver,  emptying  into 
the  latter  from  the  west,  at  a  point  about  30  miles  above  the  confluence 
of  the  two  Pee  Dees. 

The  stream  drains  an  exceedingly  fertile  section  of  country.  The  prod- 
ucts are  mainly  shipped  by  rail,  the  shipments  by  river  being  confined 
almost  exclusively  to  timber  in  the  form  of  rafts. 

Mr.  Darling  in  his  report  gives  a  detailed  description  of  the  river,  and 
points  out  the  difficulties  to  be  overcome  in  order  to  make  the  river  a 
navigable  stream.  The  river  is  exceedingly  tortuous,  shallow,  and  nar- 
row, and  to  attempt  to  improve  it  for  even  light-draught  steamboat  nav- 
igation would  involve  an  immense  expenditure  of  money.  At  one  point 
near  the  mouth  the  river  is  but  20  feet  in  width,  and  at  other  points 
only  1  foot  of  water  can  be  found,  with  a  bottom  of  compact  sand  gen- 
erally, and  at  one  point  of  solid  rock. 
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At  present  a  light-dranght  skiff  eannot  navigate  the  river  without 
frequently  stopping  to  haul  over  obstructions. 

The  removal  of  the  worst  obstructions,  such  as  sunken  logs,  snags, 
fallen  trees,  &c.,  would  no  doubt  increase  to  a  great  extent  the  lumber 
trade  upon  the  river,  and.  steamers  might  be  induced  to  navigate  the 
stream  during  the  "flush  water-'  months  of  the  year;  but  beyond  the 
removal  of  said  obstructions  1  cannot  properly  recommend  any  other 
plan  of  improvement. 

To  remove  the  snags,  logs,  fallen  and  overhanging  trees  upon  the 
river,  the  number  of  each  in  Mr.  Darling's  estimate  being  by  actual 
count,  would  require  the  expenditure  of  about  $45,000.  This  amount, 
if  appropriated,  could  be  profitably  expended  during  a  single  fiscal 
year.    •    •    • 

Lynch's  River  is  in  the  coUeotion  district  of  Georgetown,  S.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  op  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,   Va,,  January  15,  1881.     * 
Captain  :  I  have  the  honor  to  present  herewith  my  report  with  accompanying  trac- 
ings (seven  sheets)  on  the  recent  examination  of  Lynches  River,  South  Carolina,  from 
the  Wihuington,  Columbia  and  Augusta  Railroad  |3ridge  to  its  mouth. 

In  accordance  with  your  instructions,  after  the  completion  of  the  surveys  in  North 
Carolina,  under  my  charge,  I  proceeded  at  once  to  Cartersville,  a  station  on  the  Wil- 
mington, Columbia  and  Augusta  Railroad,  1  mile  from  the  point  where  we  were  to 
commence  work. 

From  Cartersville  on  either  side  of  the  stream,  with  the  exception  of  a  few  miles  of 
high  land  near  Effingham  Station  on  the  Northeastern  Railroad,  dense  growths  of 
swamp  woods  abound,  with  here  and  there  an  occasional  ton-timber  landing.  The 
rafting  of  this  oaaterial  seems  to  be  the  only  profitable  use  to  which  the  river  can  be 
put  without  a  great  outlay  of  money. 

Launching  our  boats  at  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge, 
our  progress  to  Old  Effingham,  a  distance  of  35.6  miles,  was  slow  and  laborious. 

Traveling  at  current  speed  we  were  enabled  to  make  a  very  careful  examination  of 
the  many  crooks  and  bends,  giving  bearings,  distances,  and  widths,  as  shown  on  the 
tracings,  and  an  accurate  enumeration  of  the  logs,  snags,  fallen  and  leaning  trees,  and 
other  impediments  to  navigation.  Owing  to  the  extreme  low-water,  which  lasted 
throughout  the  work,  the  soundings  which  were  taken  at  intervals  of  about  50  feet 
required  no  reduction.  Through  this  section  the  river  has  a  width  of  from  60  to  100 
feet ;  it  runs  over  a  hard,  sandy  bottom,  and  in  many  places  shoals  to  within  a  few 
inches  of  the  surface,  owing  partly  to  the  great  accumulation  of  logs  buried  under  the 
sand.  The  banks  are  low  and  swampy,  the  thick  foliage  of  the  overhanging  trees  in 
many  instances  entirely  obscuring  the  aim.  In  many  places  logs  and  fallen  trees  com- 
pletely blocking  our  passage,  it  became  necessary  to  cut  a  way  through  when  the 
boats  could  not  conveniently  be  lifted  over.  This  difficulty  necessitated  having  the 
baggage  carried  by  land  from  camp  to  camp. 

From  Old  Effingham  to  the  Northeastern  Railroad  Bridge,  a  distance  of  4  miles,  and 
to  the  rapids  or  ^oals,  3  miles  more,  the  river  has  an  averajge  width  of  125  feet,  with 
long,  straight  reaches,  and  high,  cultivated  banks.  From  about  600  feet  above  Old 
Effingham  to  the  railroad  bridge,  the  river  in  several  places  passes  over  a  hard  sand- 
stone formation,  which  occasionally  rises  to  within  15  inches  of  the  surface.  This  is 
probably  the  same  stratum  of  rock  which  traverses  this  section  of  the  coontiy ,  making 
Its  appearance  on  the  Pee  Dee  at  Stone  Landing,  and  in  the  form  of  rapids  on  the 
Upper  Santee. 

The  rapids  3  miles  below  the  railroad  bridge  are  100  feet  long,  with  an  average 
depth  of  1  foot,  and  a  fall  of  0.6  foot.    These  rapids  are  filled  with  logs  lodged  in  the 
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stream.  From  here  to  Johnson's  Ferry,  a  distftnce  of  39.7  miles,  we  haye  a  repetitMa 
of  the  shar^  crooks  and  bends,  rapid  current,  and  many  logs  and  snaffs.  In  this  dis- 
tance the  riyer  is  narrow,  ana  runs  through  low,  thick  swamps,  with  an  oocaaonal 
bluff.  The  depth  yaries  firom  1  to  7  feet,  with  an  ayerage  width  of  60  feet,  a1tko«gb 
in  seyeral  instances  the  stream  narrows  considerably.  At  the  Wild  Cat  Bapida,  omt- 
half  mile  aboye  Canebreak  Landing,  the  riyer  for  a  distance  of  200  feet  flows  throaclk 
a  cut,  with  an  ayerage  width  of  20  reet,  and  a  fall  of  2  feet;  the  current  is  Terr  awm. 

From  Johnson's  Ferry  to  the  mouth,  a  distance  of  7|  miles,  the  rirer  if  pooaible  be- 
comes more  crooked,  meandering  through  a  dense  swamp,  with  shorter  raaelMa  aad 
more  acute  bends ;  the  current  runs  with  a  yelocity  of  about  3  miles  per  boor,  the 
width  not  ayeraffing  oyer  50  feet ;  200  feet  below  Persimmon  Landing  is  Lawrence  i 
Cut,  which  is  a  shorter  passage  to  the  Pee  Dee,  yia  Clark's  Creek ;  which  creek  makm 
fit>m  Lynch's,  1  mile  aboye  its  mouth,  to  the  Pee  Dee,  11  miles  below,  forming  Snov 
Island,  of  Reyolutionary  fame ;  we  were  unable  to  examine  this  route,  on  acoouBt  of 
low- water.  Two  hundred  yards  below  Clark's  Creek,  the  riyer  has  washed  a  ncir 
channel,  forming  a  small  island,  500  feet  long,  called  Needle's  Eye ;  in  this  cbamir] 
there  are  rapids  250  feet  long,  with  a  fall  of  alMut  2  feet  The  lower  end  is  completdy 
blocked  with  logs  and  fallen  trees. 

Between  the  rapids  and  the  mouth,  a  distance  of  nearly  a  mile,  the  riyer  is  again  oH- 
structed  with  drift-wood  in  seyeral  places.  At  its  mouth  there  is  a  large  sand-bar,  whidi 
nearly  fills  the  entrance  to  the  river. 

The  cost  of  improving  this  river  for  steamers  would  be  so  great  that  I  do  not  think 
the  commerce  would  justify  Congress  in  doing  so  but  for  ton  timber,  of  which  tberv 
are  about  10,000  sticks  annually  rafted  from  CartersyiUe.  I  have  made  the  following 
estimate  for  removing  snags,  logs,  &c. : 


No. 

Description. 

Coat. 

A-«. 

1.638 

Snaes • 

17  00 
4  00 
400 
800 

$11. 481  a 

4,182 
•    404 

Logs •••••. - 

ICTV  M 

FaUen  trees 

LSis  m 

3,850 

Leaning  trees 

ILSSt^M 

Add  10  per  cent,  for  superintendence  . 
Total 


4tl78« 
4.137  {H 


45i,SU# 


The  number  of  snags,  logs,  &c.,  are  by  actual  count,  and  therefore  I  haye  allowed  a 
liberal  price  to  cover  tnose  that  were  not  seen. 


I  am,  yery  respectfully,  your  obedient  servant. 


Capt.  C.  B.  Phillips, 

Corps  of  EngineerSf  U.  8.  A, 


JNO.  P.  DaKLINO, 

A89istant  En^Uutr, 


I  24. 

EXAMINATION  OF  BLACK  RIVER  FROM  KINGSTREE,  SOUTH  CAROLINA, 

TO  ITS  MOUTH. 


United  States  Engineer  Office, 

Norfolk^  Fa.,  January  26,  188L 

GENERAL :  Your  letter  of  instmctions,  dated  June  17  last,  placed  me 
in  charge  of  an  examination  or  snrvey  of  the  ^<  Black  Biver,  nt>m  Kings- 
tree,  8. 0.,  to  its  mouth,"  the  same  having  been  provided  for  in  the  river 
and  harbor  act  approved  June  14, 1880. 

I  placed  the  work  in  the  hands  of  my  assistant,  Mr.  Charles  W.  For- 
ster,  who  had  been  before  engaged  upon  the  survey  of  Oeorgetown  Har- 
bor, South  Carolina,  and  tracings,  three  in  number,  fi*om  the  resulting 
map,  and  his  report  upon  the  examination,  are  respectfully  transmitted 
herewith. 
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The  Black  Eiver  empties  into  the  Great  Pee  Dee  River  at  a  point 
about  4  miles  above  the  town  of  Georgetown,  S.  C.  The  total  distance 
by  river  from  the  town  of  Kingstree  to  its  month  is  120  miles.  From 
the  mouth  for  a  distance  of  something  over  45  miles,  or  to  what  is 
kuown  as  Pine  Tree  Landing,  a  deep  and  navigable  river  is  to  be  found, 
free  li*om  obstructions,  and  with  a  det)th.of  at  least  10  feet  at  all  stages. 
Steamers  run  regularly  upon  this  portion  of  the  river,  and  no  improve- 
ment seems  necessary. 

Above  Pine  Tree  Landing  for  a  distance  of  11  miles,  or  to  Potato 
Ferry,  the  river  is  very  crooked  and  shoal.  This  portion  of  the  river  is 
occasionally  navigated  by  light-draught  steamers,  but  not  more  than  3 
feet  of  water  can  be  depended  upon.  The  bottom  is  mostly  rock,  and 
an  immense  expense  would  be  involved  in  attempting  to  excavate  a 
channel  through  it — an  expense  which  would  not  be  warranted  by  the 
present  importance  of  navigation  in  the  river. 

Above  Potato  Ferry,  and  from  thence  to  the  town  of  Kingstree,  there 
is  literally  no  navigation,  the  river  being  almost  a  continuous  shoal, 
with  less  than  1  foot  of  water  at  low  stages.  Nor  does  it  appear  that, 
if  this  i>ortion  of  the  river  were  opened  to  navigation,  much  use  would 
be  made  of  the  increased  facilities  for  transportation.  I  have  not 
deemed  it  necessary  to  make  estimates  for  the  improvement  of  any 
portion  of  this  river,  and  none  are  submitted. 

The  Black  River  is  in  the  coUection  district  of  Georgetown,  S.  C.  '       ' 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 


The  Chief  of  Engineers,  V,  8.  A. 


Captain  of  Engineers. 


report  of  mr.  charles  w.  forster,  a8818tant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Ta.,  January  25,  1881. 

Captain:  I  have  the  hoDor  to  submit  to  you  a  report  of  the  examination  of  the 
Black  River,  South  Carolina,  made  by  me  under  verbal  instructibns  received  from  you 
August  6,  1880. 

On  completing  the  sui-vey  of  Georgetown  Harbor,  made  under  instructions  received 
at  the  same  time,  I  proceeded  to  Kingstree,  the  point  from  which  the  examination  was 
ordered  to  be  commenced. 

At  the  very  outset  I  lost  the  valuable  assistance  of  Mr.  C.  M.  Yeates,  who  was  taken 
sick  from  the  effect  of  exposure  during  the  survey  of  Georgetown  Harbor,  and  on  his 
recovery  was  given  charge  of  the  survey  of  Beaufort  Harbor,  North  Carolina.  1  was 
myself  taken  sick  ju^t  after  my  arrivalat  Kingstree,  and  on  the  l^Hh  of  October  was 
obliged  to  disband  my  party  and  return  to  Georgetown  until  I  could  recover,  and  it 
was  not  until  the  22d  of  November  that  I  was  able  to  get  out  again  and  return  to  my 
duties.  I  then  returned  to  Kingstree,  but  was  detained  there  by  continuous  rains 
until  the  30th,  when  I  at  last  got  a  start  on  the  river,  and  continued  the  examination 
without  further  interruption,  and  completed  it  December  10.  On  account,  however, 
of  the  time  already  lost,  the  examination  was  necessarily  very  hasty  and  superficial, 
and  the  river  being  at  this  time  about  4  feet  above  its  ordinary  height,  I  was  unable 
without  great  loss  of  time  to  make  a  very  complete  examination  of  the  nature  of  the 
bottom. 

The  length  of  this  river  from  Kingstree  to  Georgetown  is  about  120  miles. 

From  Kingstree  to  Potato  FeiTy,  a  distance  of  68  miles,  the  river  is  much  obstructed 
l>y  long  sand  and  rock  shoals,  which  during  the  greater  part  of  the  summer  are  either 
dry,  with  little  channels  finding  their  way  across  them,  or  have  only  from  6  to  18  inches 
of  water  on  them. 

.  From  Potato  Ferry,  for  about  10  miles,  the  river  is  very  crooked  and  shoal,  having 
in  most  places  at  low  stages  not  more  than  3  feet  of  water. 

From  Pine  Tree  Landing,  79  miles  below  Kingstree,  the  nature  of  the  river  changes 

66  E 


J 
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entirely,  and  becomes  deep  and  comparatively  straight,  the  navigation  being  good 
from  this  point  to  Georgetown. 

The  highest  point  to  which  traffic  is  carried  on  this  river  at  present  is  Potato  Ferry, 
and,  as  above  stat-ed,  th»  river  is  ^ood  to  within  10  miles  of  this  point;  and  as  in  this 
Intervening  portion  the  obstmotions  consist  chiefly  of  rock  shoals,  the  expenditure 
necessary  Str  improvement  would  be  greater  than  the  probable  benefit  wonld  warrant. 

Above  Potato  Ferry  there  is  no  traffic,  and  no  apparent  prospect  of  any  arising  from 
an  opening  of  the  river.  The  people  along  the  river  seem  perfectly  indifferent  to  the 
improvement,  especially  as  they  are  making  arrangements  for  building  a  railroad  from 
Georgetown  to  cross  the  Northeastern  Rai&oad  at  or  near  Kingstree,  which,  together 
with  the  Northeastern  Railroad,  will  supply  all  the  needs  of  traffic  of  the  surrounding 
country.  I  make  no  estimate  of  cost,  as  I  cannot,  under  these  circumstances,  reeom- 
mend  any  expediture  ou  this  river. 

Very  respectfully,  your  obedient  servant. 

Char.  W.  FoRftTER. 

Oapt.  Chas.  B.  Phillips, 

Cmya  of  Engineers,  U.S.A. 
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Alton  Harbor,  111.,  improvement  of 

Amboy,  Perth,  and  South,  N.  J.,  communication  to  Rari- 
tan  Bay,  examination  tor 

Amit^  River,  La.,  improvement  of 

Angnille  River,  Ark. ,  improvement  of 

Annapolis  Harbor,  Md.,  improvement  of 

Annapolis  Harbor,  Md.,  survey  of  bars  at  entrance  to. . 

Apalachicola  Bay,  Fla. ,  improvement  of 

Apalachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Appoqninimink  Creek,  Del.,  examination  of 

Aransas  Pass  and  Bay,  Tex.,  improvement  of 

Archer's  Hope  River,  Va.,  improvement  of 

Arkansas  River,  at  Pine  Bluff,  Ark.,  improvement  of  .. 

Arkansas  River,  improvement  of,  above  Fort  Smith, 
Ark 

Arkansas  River,  operations  of  snag-boats  on 

Ashley  River,  S.  C.,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvement  of 

Atchafalaya  River,  La.,  examination  of 

Atchison.  Kans.,  improvement  of  Missouri  River  at 

Aucilla  River,  Fla.,  examination  of 

An  Sable  River  and  Harbor,  Mich.,  improvement  of 
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Bay  of  Superior,  improvement  of  natural  entrance  to. .'  269 
Bay  River,  Ark.,  tributary  of  Saint  Francis,  examiua-  | 

tionof I  213 

Bayou  Andr<«,  La.,  examination  of 197 

Bayou  Bartholomew,  Ark.,  improvement  of I  211 

Bayou  Bartholomew,  Ark.,  examination  of. 213 
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Bayon  Courtablean,  La.,  improyement  of 

Bayou  Fnsilier,  La.,  examination  of 

Bayou,  Grand  Caillou,  La 

Bayou  La  Fourche,  La^  improvement  of 

Bayou,  Little  Caillou,  La 

Bayou  Manchac,  La.,  examination  of 

Bayou  Ma^on,  La.,  examination  of 

Bayou  Plaauemiue,  La.,  examination  of 

Bayou  Tecne,  La. ,  improvement  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayou  Vermillion,  La.,  improvement  of 

Bear  Creek,  Branch  of  the  Tennessee,  examination  of, 

Bear  Creek,  Branch  of  the  Yazoo,  examination  of 

Beaufort  Harbor,  N.  C,  survey  and  improvement  of.. 

Beaver  Bay,  Minn.,  examination  for  harbor  of  refuge  at. 

Belfast  Harbor,  Me.,  improvement  of 

Bellaire  Harbor,  Ohio,  examination  for  ice-harbor  at.. . 

Belle  River,  Mich.,  ice-harbor  at 

Benton  Harbor,  Saint  Joseph's  Biver,  Mich.,  improve- 
ment of 

Big  Black  River,  Miss.,  examination  of 

Big  Hatohie  River,  Tenn. ,  improvement  of 

Big  Sandy  River^  W.  Va.  and  Ky.,  improvement  of 

Bie  Sunflower  River,  Miss.,  improvement  of 

Biloxi,  Miss.,  examination  of  harbor  at 

Black  Bavou,  La.,  examination  and  improvement  of 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of 

Black  River,  S.  C,  examination  of 

Black  Warrior  River,  Ala. ,  improvement  of 

Black  Warrior  River,  Ala.,  survey  of,  above  Tuscaloosa. 

Blackwater  River,  Fla.,  examination  of 

Black  water  Ri  ver^  Va.,  improvement  of 

Block  Island,  R.  I.,  construction  of  harbor  at 

Board  of  Engineers  for  Fortifications  and  for  River  and 
Harbor  Improvements 

Board  of  Engineers  for  the  Pacific  coast 

Board  of  Engineers'  report  on  Haupt's  plan  for  im- 
provement of  Ohio  River 

Boonf  River,  La.,  examination  of 

Bogue  Chi  to  River,  La.,  examination  of 

Bogue  Falia  River,  La.,  examination  of 

Boston  Harbor,  Mass.,  improvement  of 

Brazos  River  and  Bar,  Tex.,  improvement  of 

Brazos  Santiago,  Tex.,  examination  for  deep-water 
channel  to  Point  Isabel 

Brazos  Santiago,  Tex.,  improvement  of  harbor  at 

Breakwater  near  New  Orleans,  La.,  estimate  for  and 
survey  of 

Breton  Bay,  Md.,  improvement  of 

Bridge  across  Arkansas  River  at  Little  Rock 

Bridge  over  Mississippi  River  at  Sabula,  Iowa , 

Bridgeport  Harbor,  Conn.,  improvement  of I 

Broad  Creek,  Del.,  improvement  of i 

Broad  Creek,  Md.,  examination  of  channel  of | 

Broadkiln  River,  Del. ,  improvement  of j 

Bronx  River,  N.  Y. ,  examination  of I 

Brunswick  Harbor,  Ga.,  improvement  of 

Brunswick,  Me.,  examination  of  harbor  of i 

Buffalo  Bayou,  Tex.,  examination  of I 

Buffalo  Bayou,  Tex. ,  improvement  of i 

Bufifalo  Harbor,  N.  Y. ,  improvement  of l 

Burlington  Harbor,  Vt.,  improvement  of j 

uBrliugton,  Iowa,  improvement  of  harbor  at ; 
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Bush  River,  Md.,  examination  of , 

Hnttermilk  Channel,  New  York  Harbor,  improvement  of! 

Bazzard's  Bay,  Mass.,  survey  at  entrance  of  proposed 

canal 


C. 


Cache  River,  Ark.,  examination  of 

Cahaba  River,  Ala. ,  examination  of 

Calcasieu  Pass,  La.,  improvement  of 

Calcasieu  River,  La.,  examination  of 

Calcasieu  River,  La.,  improvement  of 

Calumet  Harbor,  111. ,  improvement  of 

Calumet  River,  111. ,  examination  of 

Cambridge  Harbor,  Md. ,  improvement  of 

Canal  around  Smith's  Shoals,  Cumberland  River,  sur- 
vey for 

Canal  at  Des  Moines  Rapids,  Mississippi  River 

Canal  at  the  Cascades,  Columbia  Kiver,  Oreg.,  con- 
struction of 

Canal  between  Baker's  and  Shoal  water  bays,  Wash., 
examination  for 

Canal  from  Bayou  Teche,  La.,  to  Grand  Lake 

Canal,  headwaters  of  Hiwassee,  Tennessee,  and  Sa- 
vannah rivers,  examination  for 

Canal,  Louisville  and  Portland,  operating  and  main- 
taining  

Canal,  Muscle  Shoals,  Tennessee  River,  construction  of. 

Canal,  Saint  John's  River,  Fla.,  and  Gulf  of  Mexico, 
survey  for 

Canal,  Saint  Mary's  Falls,  Mich.,  construction  of 

Canal,  ship,  across  Charleston  Neck,  S.  C,  examination 
for 
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Canal,  ship,  Lake  Erie  to  Wabash  and  Ohio  rivers, 
examination  for 

Canal  to  connect  Delaware  and  Chesapeake  bays,  snr- 
Tey  for 

Canal  to  connect  Galveston  with  Brazos  River,  Tex., 
examination  for 

Canarsie  Bay,  N.  Y.,  improvement  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cannon  River,  Minn.,  survey  for  reservoirs  on 

Canoochee  River,  Ga.,  examination  of 

Ca)>e  Fear  and  Waccamaw  rivers,  N.  C,  survey  for 
water  connection 

Cape  Fear  River,  N.  C,  improvement  of  entrance  to.... 

Cape  Fear  River,  N.  C,  examination  of,  from  Wilming- 
ton to  Fayetteville 

Cape  Fear  River,  N.  C,  improvement  of,  from  Wilming- 
ton to  Fayetteville 

Cape  Girardeau,  improvement  of  Mississippi  River  at.. 

Casevillc,  Saginaw  Bay,  Mich.,  examination  for  har- 
bor at 

Cathance  River,  Me.,  improvement  of 

Cedar  Keys  Harbor,  Fla.,  improvement  of 

Cedar  River,  Mich.,  examination  for  harbor  at 

Chagrin  River,  Ohio,  survey  of 

Channel  between  Staten  Island  and  New  Jersey,  im- 
provement of 

Channel  through  Sandy  Hook  Bar,  N.  Y.,  report  on  pro- 
ject for  creating 

Charentou  Canal,  Saint  Mary's  Parish,  La.,  improve- 
ment of 

Charleston  Harbor,  S.  C. ,  improvement  of 

Charlevoix  Harbor,  Mich.,  improvement  of 
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Charlotte  Harbor,  Fla.,  water-way  from,  to  Saint 
John's  River,  examination  for 

Charlotte  Harbor,  N.  Y. ,  improvement  of 

Chattahoochee  River,  Ala.  and  Ga.,  improvement  of... 

Chattahoochee  River,  Ga.,  completion  of  survey  of 

Cheboygan  Harbor,  Mich.,  improvement  of 

Cheesequakes  Creek,  N.  J.,  improvement  of 

Chehaluj  River,  Wash.,  survey  of  

Chester  Creek,  Pa.,  improvement  and  survey  of 

Chester,  Pa.,  ice-harbor  at 

Chester  River,  Md.,  examination  and  survey  of 

Chester  River,  Md..  improvement  of 

Chicago  Harbor,  III.,  improvement  of. 

Chicago  River,  111.,  North  and  South  branches,  survey 
of 

Chickahominy  River,  Va.,  improvement  of.. 

Chipola  River,  Fla.,  examination  of 

Chippewa  River,  Wis.,  improvement  of 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of. 

Choptank  River,  Md. ,  improvement  of 

Clarion  River,  Pa.,  examination  of 

Clearwater  River,  Idaho,  improvement  of 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Tenn.  and  Va.,  examination  of 

Clinch  River,  Tenn.,  improvement  of 

Clinton,  Conn.,  examination  of  harbor  at 

Clinton  River,  Mich.,  improvement  of  entrance  to 

Coanjok  Bay,  N.  C,  improvement  of 

Coanjok  Bay,  N.  C,  survey  of 

Cohansey  Creek,  N.  J.,  improvement  of 

Cohansey  River,  N.  J.,  examination  of 

Cold  water  River,  Miss.,  improvement  of 

Columbia  River,  at  the  Dalles,  Oreg.,  survey  of 

Columbia  River,  Lower,  Oreg.,  improvement  of 

Columbia  River,  Oreg.,  canal  at  the  Cascades,  con- 
struction of 

Columbia  River,  Oreg.,  improvement  of  mouth  of 

Columbia  River,  Oreg.,  survey  of  mouth  of 

Columbia  River,  Upper,  and  Snake  River,  Oreg.,  im- 
provement of 

Conneaut  Harbor,  Ohio,  improvement  of 

Connecticut  River,  above  Hartford,  Conn.,  Improve- 
ment of - 

Connecticut  River,  below  Hartford,  Conn.,  improve- 
ment of 

Contentnea  Creek,  N.  C,  examination  of 

Contentnea  Creek,  N.  C,  improvement  of 

CornelFs  Landing  and  Jamaica  Bay,  N.  Y.,  survey  for 
water  connection  between • 

Coosa  River,  Ala.  and  Ga.,  improvement  of 

Coosa  River  to  Wetumpka,  Ala.,  examination  of 

Coosawattee  River,  Ga.,  improvement  of 

Coos  Bay,  Oreg.,  improvement  of  harbor  at 

Coquille  River,  Oreg.,  improvement  of  mouth  of 

Corsica  Creek,  Md. ,  examination  of 

Council  Bluffs,  Iowa,  improvement  of  Missouri  River  at. 

Cowlitz  River,  Wash.,  &c.,  improvement  of 

Crooked  River,  Fla.,  examination  of 

Crystal  River,  Fla. ,  examination  of 

Cui vre  River,  Mo.,  improvement  of 

Cumberland  River,  at  Smith's  Shoals,  Ky.,  survey  for 
canal  at ' 

Cumberland  River,  Ky.,  South  Fork  of,  examination  of. 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of .. . 
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Cumberland  Sonnd,  Fla.  andOa.,  entrance  to,  improve- 
ment of 

Current-meter  observations  at  Burlington,  Iowa,  prog- 
ress reports  

Cnrrent  River,  Mo.  and  Ark.,  examination  of 

Current  River,  Mo.  and  Ark.,  improvement  of 

Currioman  Bay,  Va.,  examioation  of  mouth  of 

Currituck  Sound,  improvement  of 

Cypress  Bayou,  Tex.  and  La.,  improvement  of 

D. 

Dan  River,  Va.  and  N.  C,  improvement  of 

Davis  Island,  Ohio  River,  movable  dam  at 

Deal's  Island,  Md.,  water  passage  at,  improvement  of. . 
Debris,  mining,  survey  to  prevent  injury  from,  in  Cali- 
fornia   

Deer  River,  Tenn.,  South  and  North  Forks,  examina- 
tion of 

Defenses,  of  the  Atlantic  coast 

of  the  Gulf  of  Mexico 

of  the  Northern  frontier 

of  the  Pacific  coast 

sea-coast  and  lake-frontier 

torpedo  

Delaware  Breakwater  Harbor,  condition  of 

Delaware  Breakwater  Harbor,  removal  of  wrecks  firom. 
Delaware  Breakwater,  survey  of  harbor  at  entrance  to. 
Delaware  River: 

at  Schooner  Ledge,  improvement  of 

below  Bridesburg,  Pa.,  improvement  of 

between  Trenton  and  Bndesburg,  Pa.,  improve- 
ment of 

near  Cherry  Island  Flats,  improvement  of 

survey  of 

Des  Moines  Ranids  Canal,  Mississippi  Riyer 

Detroit  River,  Mich. ,  improvement  of 

Dog  Island  Harbor,  Fla. ,  examination  of 

Dubuque,  Iowa,  improvement  of  harbor  at 

Duck  Creek,  Del.,  improvement  of 

Duck  River,  Tenn.,  improvement  of 

Duluth  Harbor,  Minn.,  improvement  of. 

Dunkirk  Harbor,  N.  Y^  improvement  of, 

Duties  and  rank  of  officers  of  the  Corps  of  Engineers. 
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Eagle  Harbor,  Mich.,  improvement  of 

East  Bay  and  Blackwater  River,  Fla.,  examination  of.. 

East  Chester  Creek,  N.  Y..  improvement  of 

East  River,  N.  Y.,  removal  of  obstructions  from 

Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of 

Ed^artown  Harbor  and  South  Branch,  MaHS.,  examina- 
tion of I    89 

Edisto  River,  S.  C,  examination  of '  179 

Elk  River,  Md.,  improvement  of |  131 

Elk  River,  W.  Va.,  improvement  of 147 

Elizabeth  River,  N.  J.,  improvement  of Ill 

Empire  Bay,  Mich.,  examination  of '  301 

Engineer  depot  and  post  at  Willets  Point 62 

Erie  Harbor,  Pa, ,  improvement  of ,  313 

Escambia  River,  Ala.  and  Fla.,  improvement  of 185 
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Etowah  River,  Ga.,  improvement  of '  256 

Exeter  River,  N.H.,  improvement  of I    70 
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Explorations  and  reconnaissances 

Explorations  and  reconnaissances,  estimates  for 

Explorations  and  surveys  in  Department  of  Arizona. . . 
Explorations  and  surveysinDepartmentoftbeCoInmbia. 

Explorations  and  surveys  in  Department  of  Dakota 
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Fairport  Harbor  (Grand  River),  Ohio,  improvement  of. 

Falls  of  Saint  Anthony,  Minn.,  preservation  of 

Falls  of  the  Ohio  RiveV,  impr6vement  of  navigation  at. 

Fernandiua  and  Saint  John's  Kiver,  Fla.,  deepening 
the  inside  passage  between 

FiuhoUoway  River,  Fla.,  examination  of 

Fish  Bend,  near  Fort  Charti*es,  Mississippi  River,  ex- 
amination of 

Five  Mile  Point,  Delaware  River,  examination  at 

Flint  River,  Ga.,  improvement  of 

Flushing  Bay,  N.  Y.,  improvement  of 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fort  Columbus,  New  York  Harbor,  sea-wall  at  Gov- 
ernor's Island 

Fort  Leavenworth,  Kans.,  improvement  of  Missouri 
River  at 

Fort  Madisou,  Iowa,  improvement  of  harbor  at 

Fortifications,  Atlantic  coast 

Fortifications,  Gulf  of  Mexico 

Fortifications,  northern  frontier 

Fortifications,  Pacific  coast 

Fourche  La  F^ve^  Ark.,  improvement  of 

Fox  and  Wisconsin  rivers,  improvement  of 

Frankford  Creek,  Delaware  River,  examination  of . . : . . 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C,  improvement  of 

French  Broad  River,  Tenn.,  improvement  of 

Fusilier  Bayou,  La.,  examination  of 

Galena  River  and  Harbor,  HI.,  improvement  of 

Galveston  Bay,  ship-channel  in,  improvement  of 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to  . . 

Galveston,  Tex.,  canal  to  Brazos  River,  examination  for. 

Gasconade  River,  Mo.,  improvement  of 

Geographical  explorations  and  surveys  west  of  100th 
meridian 

Geological  explorations,  40th  parallel,  completion  of.. 

Georgetown  and  Washington  harbors,  D.  C,  improve- 
ment of 

Georgetown  Harbor,  8.  C,  survey  of 

Glasgow,  Mo.,  improvement  of  Missouri  River  at 

Goose  Rapids,  Red  River  of  the  North,  Minn,  and  Dak. 

Governor's  Island,  New  York  Harbor,  sea-wall  at 

Gowanus  Bay,  N.  Y.,  survey  of,  and  improvement  of... 

Grand  Caillou  Bayou,  La.,  examination  of 

Grand  Gulf,  Miss.,  harbor  at,  examination  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Minn.,  improvement  of  harbor  at 
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Pokomoke  River,  Md,,  improvement  of 

Portage  Lake,  Mich.,  construction  of  harbor  of  refuge 
at 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvemeat  of 

Port  Day,  Niagara  River,  N.  Y.,  examination  of 

Port  Henry,  Lake  Champlain,  examination  of  harbor 
at 

Port  Jefferson  Harbor,  L.  I.,  N.  Y.,  improvement  of ... . 

Portland  Harbor,  Me. ,  improvement  of 

Portsmouth  Harbor,  N.  H. ,  improvement  of 

Port-warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Potomac  and  Anacosta  rivers,  D.  C,  survey  of,  for  har- 
bor lines 

Potomac  River  at  Mount  Vernon,  improvement  of 

Potomac  River  at  month  of  Pohick  Creek,  Va. ,  survey  of. 

Potowomut  River,  R.  I. ,  examination  of 

Potowomut  River,  R.  I. ,  improvement  of 

Post  and  depot  at  Willets  Point 

Powell  River,  Va.  and  Tenn.,  examination  of 

Providence  River,  R.  I.,  improvement  of 

Provincetowu  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  District  of  Columbia 

Pultneyville  Harbor,  N.  Y.,  improvement  of 
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1636 
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1276 
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1911 
189^ 
2433 


2033 


2447 
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2478 


1886 


2203 

228» 
2454 

210^ 


2700 
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Subject. 


i^ueenstown,  Md. ,  improvement  of  harbor  of 

Quincy,  111.,  improvement  of  MiBsiasippi  River  at 

R. 

Racine  Harbor,  Wis.,  improvement  of , 

Rahway  River,  N.  J. ,  improvement  of 

Railroads  in  Texas  and  New  Mexico,  report  on  condi- 
tion and  i^rogress 

Rancocas  River,  N.  J. ,  examination  of 

Rancocas  River,  N.  J.,  improvement  of 

Rank  and  duties,  officers  of  En^eers , 

Rappahannock  Kiver,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  improvement  of. 

Raritan  River,  N.  J.,  improvement  of 

Reconnaissance  and  explorations ; , 

Red  Bank  Creek,  Pa.,  examination  of 

Red  River,  La. : 

improvement  of  upper 

improvement  of  month  of 

removing  obstructions  from 

Red  River  rwlb,  La.,  removal  of 

Red  River,  Little,  Ark.,  examination  of 

Red  River  of  the  North,  improvement  of 

Red  River  of  the  North,  upper,  Minn,  and  Dak.,  exam- 
ination of , 

Red  River,  Tenn.,  examination  of , 

Red  River,  Tenn.,  improvement  of , 

Reservoirs  at  sources  of  the  Mississippi  and  its  tribu- 
taries, construction  of , 

Re^rvoirs  at  sources  of  the  Mississippi  and  its  tribu- 
taries, surveys  for 

Richmond  Harbor,  Kennebec  River,  Me.,  survey  of 

Richmond  Harbor,   Kennebec  River,   Me.,   improve- 
ment of 

Richmond  Island,  Me.,  harbor,  improvement  of , 

Ridley  Creek,  Pa.,  examination  of , 

River  and  harbor  improvements 

Roanoke  River,  from  Weldon,  N.  C,  to  Clarksville,  Va., 
examination  of 

Roanoke  River,  N.  C,  improvement  of 

Rock  Island  Harbor,  Mississippi  River,  improvement  at. 

Rock  Island  Rapids,  Mississippi  River,  improvement  at 

Rockland  Harbor,  Me.,  improvement  of 

Rock  River,  Wis.  and  111.,  examination  for  reservoirs 
on , 

Rocky  River  Harbor,  Ohio,  improvement  of 

Romerly  Marshes,  near  DoWy,  Ga.,  examination  of 

Rondout  Harbor,  N.  Y.,  improvement  of .,., 

8. 

iSabine  Pass,  Tex.,  examination  of  water  channel  from, 

to  Orange  and  Beaumont 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Sackett's  Harbor,  N.Y.,  survey  of 

Sacramento  River,  Cal.,  improvement  of 

Saginaw  Ri  ver,  Mich. ,  improvement  of 

Saint  Anthony,  preservation  of  falls  of 

Saint  Augustine  Creek,  Ga.,  improvement  of 

Saint  Charles,  Mo.,  improvement  of  Missonri  River  at. 
Saint  Clair  Flats  ship-canal,  Mioh • 
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2470 
2248 
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Subject. 


Saint  Croix  River,  Me.,  breakwater  on,  near  Calais, 
constraction  of 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of . .. 

Saint  Francis  and  White  rivers,  Ark.,  improvement  of.. 

Saint  Francis  River,  Ark.,  between  Wittsburg  and 
Lester  Landing,  improvement  of 

Saint  Francis  River,  from  Greenville,  Mo.,  examination 
of 


Saint  Jerome's  Creek,  Md.,  examination  for  deepening 
entrance  to 

Saint  Jerome's  Creek,  Md.,  improvement  of  harbor  at. 

Saint  John's  River  and  Femandina,  Fla.,  deex)ening 
inside  passage  between 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth 
of 


Saint  John's  River,  water-way  from,  to  Charlotte  Har- 
bor, Fla.,  examination  of 

Saint  Jones  Creek,  Del.,  examination  of -. 

Saint  Jones  Creek,  Del.,  improvement  of 

Saint  Joseph  Harbor,  Mich.,  improvement  of 

Saint  Joseph,  Mo.,  improvement  of  Missouri  River  at.. 

Saint  Mary's  Falls  Canal  and  Saint  Mary's  River,  Mich., 
improvement  of 

Saint  Mary's  Falls  Canal,  Mich.,  operating  canal 

Saint  Mary's  River,  Ohio,  examination  of 

Salkiehatchie  River,  S.  C,  examination  of 

Salem  Creek,  N.  J.,  examination  of 

Salem  River,  N.  J.,  improvement  of 

Saline  River,  Ark.,  improvement  of 

Samarang,  removal  of  wreck  of.  New  York  Harbor 

San  Diego  Harbor,  Cal.,  improvement  of 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  survey  of,  near  Fremont 

Sandy  Hook  Bar,  N.  Y.,  project  for  deep  water  channel 
through 

San  Francisco  Bay,  Cal.,  examination  of  tidal  area  in. 

San  Joaquin  River,  Cal.,  improvement  of 

San  Luis  Obispo,  Cal.,  examination  of  harbor  at 

San  tee  Canal,  S.  C,  reopening  of,  examination  for  .... 

Santee  River,  S.  C. ,  improvement  of 

Sangatuck  Harbor,  Mich. ,  improvement  of 

Savannah  River  and  Harbor,  6a.,  examination  for  in- 
creasing depth  of 

Savannah  River  and  Harbor,  Ga.,  improvement  of 

Savannah  River,  Ga.,  above  Augusta,  improvement  of. 

Savannah  River,  Ga.,  to  Augusta,  improvement  and 
examination  of 


School  of  Application,  Battalion  of  Engineers 

Schuylkill  River,  Pa.,  improvement  of 

Soituate  Harbor,  Mass.,  improvement  of 

Scuppernong  River,  N.  C. ,  improvement  of 

Sea-coast  and  lake  frontier  defenses , 

Sea-coast  defenses,  report  on  condition  of,  and  neces- 
sity for  strengthening 

Sea-wall  at  Governor's  Island,  New  York  Harbor 

Sebewaing  Harbor,  Mich.,  improvement  of , 

Secretary  Creek.  Md.,  improvement  of 

Seekonk  River,  R.  I.,  improvement  of 

Shark  River.  N.  J.,  examination  of 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepshead  Bay,  N.  Y.,  improvement  of 

Shenandoah  River,  Va.  and  W.  Ya.,  improvement  of  . 

Ship  Canal  between  Delaware  and  Chesapeake  bays, 
survey  for 
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^      Subject. 


Ship  Canal  from  Saint  John's  River,  Fla.,  to  the  Galf 
of  Mexico,  survey  for 

Ship  Island,  Miss.,  examination  of  outlet  of  harbor  of.. 

Shrewsbury  River,  N.  J.,  improvement  of 

Sioux  City,  Iowa,  improvement  of  Missouri  River  at... 

Sipsey  River,  Ala.,  examination  of 

Siuslaw  Bay,  Ore^. ,  examination  of 

Skaget  River,  Wash.,  improvement  of 

Skipanon  River,  Young's  Bay,  Oreg^  examination  of. . . 

Skipton  Creek,  Md.,  examination  of 

Snag-boats  on  the  Arkansas,  operations  of 

Snag-boats  on  the  Mississippi  and  Missouri,  opera- 
tions of 

Snas-boats  on  the  Upper  Mississippi,  operations  of.... 

Snake  River,  from  Lewiston  to  Salmon  River,  exam- 
ination of 

Snake  River,  Minn.,  survey  of • 

Snake  River,  Wash.»  improvement  of 

Snohomish  River,  Wash.,  examination  of 

Sodns  Harbor,  N.  Y.,  Great,  improvement  of 

Sodus  Harbor,  N.  Y.,  Little,  improvement  of 

South  Fork  Cumberland  River,  Ky.,  examination  of... 

South  Forked  Deer  River,  Tenn.,  examination  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass,  Mississippi  River,  inspection  of  improve- 
ment at 

Southport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  chan- 
nel 


Staunton  River,  Va. ,  examination  of 

Staunton  River,  Va. ,  improvement  of 

Stillaquamish  River,  Wash.^  examination  of 

Stonington  Harbor,  Conn.,  improvement  of... 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  refuge  at 

Sullivan's  Island,  Charleston  Harbor,  S.  C,  improve- 
ment at 

Sumpawamus  Inlet,  L.  I.,  N.  Y.,  survey  of  and  improve- 
ment of 

Sunflower  River,  Miss.,  improvement  of 

Superior  Bay  and  entrance.  Wis.,  improvement  of 

Survey  of  Northern  and  Northwestern  lakes 

Surveys  and  examinations  for  improvement  of  rivers 
and  harbors,  estimates  for 

Surveys  and  explorations  west  of  100th  meridian 

Susquehanna  River,  Pa.,  examination  and  improve- 
ment of,  above  Richard's  Island 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of - 

Suwannee  River,  Fla. ,  improvement  of 

Swan  Creek,  Lake  Saint  Clair,  Mich.,  examination 
of 

Swanton  Harbor,  Vt.,  improvement  of 
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Tallahatchie  River,  Miss. ,  improvement  of 

Tallapoosa  River,  Ala. ,  examination  of 

Tampa  Bay,  Fla.,  improvement  of 

Tangier  Sound,  Md.,  examination  of  thoroughfare  into. 

Tangipahoa  River,  La.,  improvement  of 

Tar  River,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of.... 

Tchefuncte  River,  La.,  improvement  of 

Tchula  Lake,  Miss.,  improvement  of 
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Teche  Bayou,  La.,  connection  with  Grand  Lake  at 
Chareuton 

Teche  Bayou,  La.,  improvement  of 

Tennessee  River,  above  Chattanooga,  improvement  of. 

Tennessee  River,  below  Chattanooga,  improvement  of. 

Tensas  River,  La.,  examination  of 

Tensas  River,  La.,  improvement  of 

Tickfaw  River,  La.,  improvement  of 

Thames  River,  Conn. ,  improvement  of 

"The  Bay,"  a  tributary  of  Saint  Francis  River,  Ark., 
examination  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Ticonderoga  River,  N.  Y.,  exammation  of,  survey  of, 
and  improvement  of 

Toledo,  Ohio,  examination  at,  for  straight  channel  to 
Lake  Erie 

Toledo  Harbor,  Ohio,  for  a  depth  of  16  feet,  examina- 
tion of  

Toledo  Harbor,  Ohio,  improvement  of 

Tombigbee  River,  Ala.,  above  Columbus,  Miss.,  im- 
provement of  

Tombigbee  River,  Ala.,  improvement  of 

Tombigbee  River,  Miss.,  from  Fulton  to  Warren's  Mills, 
examination  of 

Tone's  Bayou,  La.,  closing  of 

Torpedo  defense 

Totusky  River,  Va.,  improvement  of 

Town  Creek,  N.  C,  examination  and  improvement  of.. 

Trade  water  Kiver,  Ky.,  improvement  and  examination 
of 

Tread  Haven  Creek,  Md. ,  improvement  of 

Trent  River,  N.  C,  improvement  of 

Trinity  River,  Tex.,  improvement  of 

Two  Rivers  Harbor,  Wis.,  improvement  of 

U. 

Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 

improvement  of 

Upper  Machodoc  Creek,  Va.,  examination  of 

Upper  Mississippi  River,  operations  of  snag-boats  on  .. 

Upper  Willamette  River,  Ore|^.,  improvement  of 

Urbana  Creek,  Va.,  examination  of 

Urbana  Creek,  Va.,  improvement  of 

T. 

Vermillion,  Dak.,  improvement  of  Missouri  River  at... 

Vermillion  Harbor,  Ohio,  improvement  of - .  - 

Vermillion  River,  La.,  improvement  of.... 

Vicksburg,  Miss.,  improvement  of  harbor  at 

Volusia  Bar,  Lake  George,  Fla.,  improvement  of 

Wabash  River,  Ind.,  improvement  of 

Waccamaw  and  Cape  Fear  rivers,  examination  for 

water  connection 

Waccamaw  River,  N.  C,  improvement  of 

Wachita  River,  Ark.  and  La.,  improvement  of 

Wacissa  River,  Fla.,  examination  of 

Waddington  Harbor,  N.  Y.,  improvement  of 

Wans-wau-goising  Bay,  Minn.,  examination  for  harbor 

of  refuge 

Wappoo  Cut,  8.  C,  examination  and  improvement  of.. 
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Wareham  Harbor,  Mass.,  improYement  of 

Wareham  Harbor,  Mass.,  survey  of 

Warrior  River,  Ala.,  improvement  of 

Washington  and  G^rgetown  harbors,  D.  C,  improve- 
ment of 

Washington  Aqnednct,  D.  C 

Water  commomcation  between  Delaware  and  Chesa- 
peake  bays,  survey  for 

Water  commonication  between  Saint  John's  Biver  and 
Charlotte  Harbor,  Fla.,  survey  for 

Wateree  River,  S.  C,  examination  and  improvement  of. 

Water-gauges  on  Mississippi  River  and  tributaries 

Water  passage.  Deal's  Island,  Md.,  examination  and 
improvement  of 

Water-way  between  Jamaica  Bay  and  Cornell's  Land- 
ing, N.  I.,  examination  of 

Wankegan  Harbor,  111.,  improvement  of 

West  Pearl  River,  La. ,  examination  of 

White  and  Saint  Francis  rivers.  Ark.,  improvement  of.. 

White  Oak  Ri ver,  N.  C,  examination  of 

White  River,  Ark. ,  above  Buffalo  Shoals 

White  River,  between  Jacksonport  and  Buffalo  Shoals, 
Ark.,  improvement  of..... 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md.,  improvement  of 

Willamette  River,  Lower,  Greg.,  improvement  of 

Willamette  River,  Upper^  Oreg.,  Improvement  of 

Willets  Point,  N.  Y.,  engineer  post  and  depot  at 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winnibigoshish  Lake,  experimental  dam  at 

Winnipiseogee  Lake,  N.  H.,  improvement  of  outlet  of.. 

Winyah  Bay,  S.  C,  examination  of  bar  at  mouth  of . .. 

Wisconsin  and  Fox  Rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wrecks  endangering  navigation,  removal  of 

Woodbridge  Creek,  W.  J.,  improvement  of 

Wood's  Holl  Harbor,  Mass. ,  improvement  of 

T. 

Yadkin  River,  N.  C,  improvement  of 

Yallabusha  River,  Miss.,  improvement  of 

Yaquina  Bay,  Oreg.,  improvement  of  entrance  to 

Yazoo  River,  Miss.,  improvement  of 

Yellowstone  River,  improvement  of 

York  River,  Va.,  improvement  of 

Youghiqgheny  River,  Pa.,  examination  of,  to  Connells- 

viUe,Pa 

Young's  River,  Young's  Bay,  Oreg.,  examination  of.... 
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